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Abstract

This report corresponds to an Equity Report and comprises the valuation of
Albemarle Corporation (Ticker:ALB) as of December 2021. The valuation was
done through a DCF model whose objective is to accurately estimate the intrinsic
value of the Company and the share price of ALB stock at the end of 2022. This
report will analyze and forecast the Company’s financials, namely its Income
Statement, Balance sheet and Free Cash Flow Map until 2040. Lastly, in order
to obtain more accurate results, both a scenario and multiple analysis were
conducted as a way to account for the sensitivity of the variables that affect the
Company’s results.
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Albemarle: Riding the EV Revolution

Is Lithium the Future?

" Given our FY2022 share price of $272.54 dollars and an
expected return of 18.62% we recommend a BUY position on

Albemarle Corporation.

" Albemarle is showing that they are committed to their
lithium business unit by having invested a more than $2 billion from
2017-2020, bringing their capacity to 85 ktpa.

" Lithium pricing as more than doubled in 2021, showing the
importance that this chemical is for today’s electrification of the
automotive industry which has grown 77% in 2020 and is set to
grow 54% in 2021.

. Bromine margins (33.5%) have remained constant through
the covid pandemic showing the resilience of this unit, in contrast
the Catalyst unit as suffered the biggest cut in their margin which
its now 16.3%.

= Past months share price performance was impacted by
uncertainties over the omicron variant of Covid-19, which has
spread fears of further lockdowns which would heavily impact the
EV market, and therefore have material impact in Albemarle’s

growth prospects.

Company description

Albemarle Corporation is a largescale specialty chemicals
company, with market leading positions in lithium, bromine and
refining catalysts. They serve a multitude of industries by

developing value-added, customized solutions.

MASTER IN FINANCE

COMPANY REPORT

17 DECEMBER 2021

32140@novasbe.pt

Recommendation: BUY

Price Target FY21: $ 277.02
Price (as of 4-Feb-22) $ 230.92
Reuters: alb, Bloomberg: ALB
52-week range ($) 140.69 - 283.80
Market Cap ($) $27.01B
Outstanding Shares (m) 116
Source: Bloomberg
ALB vs S&P500
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Source: Bloomberg
(Values in € millions) 2019 2020E  2021F
Revenues 3,589 3,129 3,341
Adj. EBITDA 1,037 0.818 0.887
Adj. EBITDA Margin 29% 26% 27%
Core Result 0.570 0.445 0.300

Source: Bloomberg

THIS REPORT WAS PREPARED EXCLUSIVELY FOR ACADEMIC PURPOSES BY [INSER STUDENT’S NAME], A MASTER IN FINANCE STUDENT
OF THE NovA ScHOOL OF BUSINESS AND EcCONomICS. THE REPORT WAS SUPERVISED BY A NovA SBE FACULTY MEMBER, ACTING IN
A MERE ACADEMIC CAPACITY, WHO REVIEWED THE VALUATION METHODOLOGY AND THE FINANCIAL MODEL.

(PLEASE REFER TO THE DISCLOSURES AND DISCLAIMERS AT END OF THE DOCUMENT)
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Projections and Financial Analysis

Lithium Market Specificities

Supply and Demand Mechanics

The Net Zero Emissions by 2050 goal assumes that by 2030 there will be around
300M electric vehicles and that those will represent roughly 60% of new cars sold
in the same year." Additionally, demand for lithium is expected to reach 1793kt, a
Albemarle will strongly ~465% increase compared to 2020. As such, an exponential increase in growth
benefit from an increase in  like the one expected raises a lot of other concerns. The main obstacle for the
lithium prices. lithium industry will be the difficulty to match the raw material demands that the
lithium batteries will require. Based on current estimations, the supply of lithium
will just barely exceed the demand for it, meaning it will be an extremely tight
market. In fact, this issue has already transpired, as the players in this market
become more anxious and start competing more fiercely for lithium extraction
locations. This ultimately resulted in spot prices soaring; in China, the biggest EV
market shareholder, prices rose 170% this year. These price increases benefit
Albemarle: as the average extraction cost is expected to not suffer any significant
changes, and with a boom in revenues driven by both demand and the lithium
price increase, this will ultimately result in an improvement in ALB’s margins.
However, with companies ramping up production just like Albemarle — who has
plans for heavy investments in the following years -, we can safely assume that
the demand for lithium will never far exceed its supply. On the other hand, such
event would mean that the EV adoption would slowdown, thus having a negative

impact not only on Albemarle, but the industry as a whole.

While the supply for lithium seems to be solved, the charging infrastructure
needed to accommodate the increase in EV’s is still not present. In 2020, 80
percent of EV buyers in Europe had access to private charging. If mass adoption
is desired, a solution needs to be found for the people that do not have a way of
charging their vehicles in their homes. People who depend on public parking for
their cars, which account for the majority in urban canters, need a reliable and
cheap alternative to charging their vehicles. As of now, owning an electric vehicle
without owning a garage can become extremely expensive and not practical. It is
expected that, in the near future, 50 percent of European EV buyers will not have
access to private chargers. This can only become true if public chargers become

widely available.
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" Government Incentives

EV adoption is consumer- Regulatory weight and consumer pull toward EVs depend greatly on region.
driven in China and driven

by regulation in Europe Europe is mainly driven by regulation when it comes to EVs, while in China the

consumer pull is extremely strong, despite incentives being very low. On the
other hand, the United States EV sales have been facing slower growth due to
both limited regulatory pressure towards adoption as well as low consumer
interest. It is expected that the Biden administration will increase the regulatory

pressure towards EV adoption, therefore increasing the sales growth in the USA.

Out of these three markets (which are the most important when it comes to
lithium demand) the European one being a regulatory-driven market with positive
consumer demand trends is expected to electrify the fastest and is expected to
remain the global leader in electrification in terms of EV market share. Many
countries have already announced the end of ICE sales by 2030. Furthermore,
seven manufacturers have committed to 100 percent of electric sales by 2030.
Ultimately this goes in line with the European Union announced target of zero-

emission for new cars by 2035.

China will also continue to experience strong growth in electrification and will
remain the biggest EV market in absolute terms, despite the low EV subsidies
and the Chinese government not having any target regarding EV sales. One of
the biggest drivers for growth in the Chinese market however might be the

government’s dual-credit policy

USA expecting lower The USA is perhaps the market with the biggest upside potential due to its size

growth, while China but is also the one with the lowest expected growth, mainly due to the consumer
continues to soar. reluctance towards EVs. Besides that, the Biden administration has been pushing
towards a more electric future, with strong investments in charging infrastructure,
and more stringent fleet emissions targets. The increase in electric sales in the
USA will be mostly fuelled by regulatory support in California and other states
that follow its CARB ZEV regulation. Automotive manufacturers support
electrification targets and have declared ICE bans by 2035, meaning the USA will
be lagged when compared with the EU and China; nevertheless, it is headed in

the same direction.

Regulation will play a key role in the EV mass adoption around the world. More
Governments and cities adopt more incentives to accelerate the shift for green
mobility, this obviously impacts the demand for EV’s, which are one of the best
alternatives when it comes to sustainable mobility. Moving forward, regulators

Regulation and government
incentives to be strong around the world are defining stricter emission targets, trying to accelerate as

drivers of EV adoption. much as possible the transition to electric cars. The European Union presented

its program called “Fit for 55” program, which aims to align climate, energy, land
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use, transport, and taxation policies to reduce net greenhouse gas emission by at
least 55% by 2030. On the other side of the Globe, President Biden as
introduced a 50 percent electric vehicle target for 2030, which might be over
optimistic, but nevertheless shows that that his administration is committed to the
adoption of more electric vehicles. Both in Europe and in the USA, most
governments are offering EV subsidies in order to boost the adoption of these
vehicles. Cities around the globe are also implementing “electric vehicle only

roads” as a way to incentivize once again the acquisition of these vehicles.
. Consumer Behaviour

Consumer behaviour and awareness are shifting as more people accept and
incorporate alternative and sustainable mobility options. E-bikes and e-scooters
are among the favourites of consumers for short commutes. When it comes to

As EVs become more electric vehicles, it is expected that their demand will vastly increase, as their
affordable, demand is

expected to increase price (when compared to ICE) decreases. This will be mostly achieved by the

expected decrease in the cost of production of ion-batteries. The other big factor
that will contribute to the increase in consumer demand in EV’s is the increased
range expected for these vehicles in the coming years. Lastly as EV’s present
themselves as a more sustainable alternative to ICE’s consumers in the market
for a new car will be more inclined to buy an EV over an ICE vehicle. It is also
important to mention that the financial incentives from many governments for the
acquisition of EV’s is accelerating their adoption as they are making the

acquisition of EV’s at par with ICE vehicles.
=  Technology

Technology will play a This is perhaps one of the most important factors when it comes to the EV

crucial role in the success market, and that will ultimately impact Albemarle’s revenues going forward.

of EV's in the next decade Albemarle is totally dependent on the technology evolution of the industry, as the

Company is just a supplier of lithium and does not play a role in the technological
advances in the lithium batteries space. As of now, industry players are
accelerating the speed of innovation when it comes to creating new concepts of
electric, connected, and autonomous mobility. In the last decade the industry has

attracted more than $400 billion in investments. Out of those, $100 billion have
As more players enter the
market and as more capital
is employed, the EV successful, they will help to reduce the current costs associated to EVs and make
industry becomes more
developed.

been invested since the beginning of 2020. If these investments prove to be

electric shared mobility a realistic alternative to owning a car to many more
consumers. As in any industry, the more players are in the market, the faster the
market evolves and becomes more “complete” - this is crucial for the evolution of
the EV industry. As more and more car manufacturers shift their focus to EVs,

the more capital will be employed in R&D in the industry, which will naturally only
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benefit Albemarle, who sits at the bottom of the supply chain. Many car
manufacturers have already stated their intentions to stop investing in new ICE
platforms and models so that they can fully focus on the electrification of their
fleet. It is expected that by 2035 the largest automotive makers will go fully

electric.
Bromine

Bromine is fundamental to our day to day lives as an essential chemical in many

Expected bromine growth industries mostly due to its fire-retardant properties Bromine sales are expected
at 3.5% in next five years. to be affected by several industries. The industry with the biggest addressable
market for bromine currently is the telecom industry with an addressable market

of $2.2Bn. One of the biggest reasons for the large addressable market in this

industry is the rollover of 5G technologies around the globe which require new

infrastructures, more specifically the wiring, connectors, and new circuit boards.

The expected growth for this market in the next 5 years is expected to be 3.5%.

Buildings are expected to have an addressable market of $1 billion and are

Graph 1, Source: Company Financials ixpected to grow at 4% in the next 5 years bromine is utilized mostly in the
insulation, wiring and connectors for this market. Electronics are expected to

Breakdown of Bromine Industry have an addressable market of $800 million with an expected growth of 5%

Ag/Pharma yearly. This is followed by the automotive industry more specifically related to its

Consumer Polymers 5%

7% tires, seats and wiring with an addressable market of $500 million and it is

Energy
7%

Automotive Telecom addressable market on its oilfield, and completion fluids and it is expected to
u (" 40%
9% grow at 3% per year. Consumer polymers with an addressable market of $375

expected to grow at around 4% per year. The energy industry has a $400 million

million with an expected growth of 5% fuelled by the textiles and packaging
needs of the bromine solutions. Lastly the pharma industry with a total
addressable market of $300 million and expected growth of 2.5%. This amounts
to a total addressable market for bromine in today’s world of $5.6 billion and
expected average growth of 3.86%. We expect this growth to remain steady all
the way until 2026 and then to slowly decay in direction to the average long term
GDP growth rate of 2% which we expect to be reached by 2035 as the industry
fully matures. We then model it to remain steady at these levels, as we believe
that bromine, being an essential part of many industries will always be dependent

on the overall shape of the economy in order to grow.

Catalysts
Catalyst segment expected
a CAGR of 3.9% from 2022 The Catalyst’s business is subdivided into three categories: the FCC (50% of

o 2028 catalyst sales), HPC (30%) and PCS (20%). Because the first two catalysts are

mainly used in oil refineries — the former used in increasing efficiency in refineries
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and the latter used to upgrade oil fractions into clean fuels. As such, we used

total miles driven as the main sales driver for both FCC and HPC catalysts.

According to data from FRED (Federal Reserve Economic Data), total miles

driven in the U.S has been increasing at an average pace of 1.06% p.a. from

2010-2019. We decided to exclude values from 2020 and 2021 due to the

abnormal impact the Covid pandemic had, which deviates from normality and

would negatively impact the accuracy of the model. Additionally, suffer little

Graph 2, Source: Company Financials variations on a year-on-year basis, which goes in line with the idea of a steady
CATALYST SEGMENT BY PRODUCT increase of this driver. Furthermore, and supporting this rationale, a study
HFCC WHPC BPGS conducted by the FHWA (Federal Highway Administration) in the Spring 2021

provides a baseline economic growth outlook for the projected CAGR in Vehicle
Miles Travelled (VMT) of 1.0% from 2019-2039 (next 20 years). Regarding the
PCS catalysts, because these are heavily linked with the use of polyutherane, we
used the demand for polyutherane as the main driver for PCS products. A
study conducted by Raw Material, Polyols, Product, Application, and Geography,
estimates that this market will reach ~ $102Bn by 2028, mainly caused

increasing demand from durable and lightweight materials; ultimately, this result
translates in a CAGR of 3.9% from 2021 until 2028.

Because the FCC and HPC catalysts share the same driver, the VMT growth will
initially be responsible for 80% of the catalyst’s sector sales (50% of FCC and
30% of HPC), while polyurethane demand will account for the remaining 20%.
However, because the growth on polyurethane demand is higher than that of the
VMT, the weight on the former will keep increasing, and the polyurethane
demand will eventually be responsible for 31.67% of total catalyst sales. From
that point onwards, the sector’s y-o-y growth rate will linearly decrease towards

the long-term growth rate, i.e., 2%.
Cost drivers

= COGS

Due to data unavailability with regards to the breakdown of costs of goods sold
(COGS) per business unit, we decided to estimate those COGS based on the

Table 1, Source: Bloomberg estimated EBITDA margin going forward.
Lithium Price Increase By looking into Albemarle’s margins, we clearly identify that there are no
Current vs Avg. 2017-20 abnormal changes from one year to another in any of its segments, nor is it

Asia 48% changing towards a trend (i.e., the margins bounce back and forth with little
Europe 52% variation). Additionally, it was observed that the COGS move along with revenues
N. America 46% in all of Albemarle’s segments, which leads us to the assumption that the COGS

will mainly depend on quantities produced. As such, and because the Company

PAGE 7/22



ALBEMARLE CORPORATION COMPANY REPORT N o VA
I

NOVA SCHOOL OF
BUSINESS & ECONOMICS

does not have any plans for efficiency improvements in its operations, there is no
reason to believe that these costs will suffer significant changes going forward.
On the other hand, while Bromine and Catalyst prices are expected to remain

somewhat steady, Lithium prices have seen a major increase during 2021. In

Table 2, Source: Bloomberg fact, when compared to the average September prices of the last 4 years, prices
in Asia, EU and US have increased, respectively, by 34%, 49% and 42%. Note

% ALB Sales by Region that the decision of choosing September prices comes from the fact that most
49% contracts regarding lithium are done during Q4 and the use of the average price

25% calculated with the last 4 years comes from the fact that Albemarle’s lithium

27% contracts range from 2-5 years. We then calculated the weighted average

2% increase in lithium prices based on the price increase by region and sales

breakdown by region (48%, 24%, 26% and 2% in Asia, EU, US and RoW,
respectively), which resulted in a 30% price increase. Lastly, this value was
adjusted to reflect the impact only on the Lithium margins, which lead to a result
of a 23% improvement in the lithium EBITDA margin. This approach is supported
by the fact that the extraction costs on lithium mainly depend on the flow rate of

that lithium extraction, which is to say that COGS will be mainly driven by quantity

extracted.
There are cost risks However, both lithium brine and hard rock from which the lithium chloride or
associated with lithium hydroxide is extracted may contain certain impurities, some of which can
extraction, being potential ) , . . )
increases in labour costs complicate the extraction process and may require additional steps (such as first
and lithium impurities the extracting those impurities and only then extract the lithium) that can lead to
main ones.

further costs; additionally, these impurities also impact the price of lithium sold,
which may also influence ALB'’s revenues. Furthermore, there are still other cost
risks associated, such as changes in labor costs or royalty rates, we estimate
that as Albemarle opens more plants, their experience and knowledge will allow
them to streamline processes and make their plants more efficient, effectively
offsetting any increase in potential labor cost in the long term which is expected
to grow at the inflation rate. Considering SG&A, we believe it will remain constant
at ~12% of total sales, as most SG&A costs are shared across business units,
we estimate them together rather than allocating them to each business unit. The
same reasoning applies when estimating Albemarle’s R&D costs, which we
believe will remain at a low ~2% of sales. As discussed previously, R&D costs
should remain low, as Albemarle is simply a provider of specialty chemicals then
used in industries responsible for developing technologies i.e., the technology
needed in order to compact lithium batteries while raising the quantity of lithium

these hold at the same time.
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ALBEMARLE CORPORATION

Graph 3, Source: Analyst Estimates

Shareholder's Equity

14000 000
12000 000
10000 000
8 000000
6000000
4000000

2000000

0
2017 2020 2025 2030 2035

Graph 4, Source: Analyst Estimates

TOTAL INVESTED CAPITAL
(™M)

$8037 $8 342

$7271
$5613
$5 207 |

2017 2020 2025 2030 2035

The corporate division is
responsible for the shared
costs between all units

Balance Sheet

When reformulating our balance sheet, we decided to use an operating cash of
10% because Albemarle is in a capital-intensive industry, and after reviewing the
company's quarterly statements we believe that a 10% operating cash is realistic,
since it will be enough to cover the cash fluctuations it has throughout the year,
we left our working capital as a % of revenues as we believe that as revenues
grow so will these line items. We have no reason to believe that inventories
(which is the biggest line item in the working capital segment) will differ much
more from the actual 37% of revenues. Some fluctuations are expected but such
can’t be modelled as they are non-material, we believe it will remain around the
40% of revenues going forward. On the core invested capital segment is where
we focus most of our research in order to understand effectively what amount of
investment Albemarle’s willing to spend in order to grow their business.
Albemarle has a long-term plan regarding capex of the Lithium business, and we
base our model on Albemarle’s expectations to when will cash be deployed.
Starting with 2022 where we added the median value expected for capex
expense $1.15 billion, which is based on the purchase of Guangxi Tianyuan, and
other lithium related investments, going forward past 2022 until 2026 we will base
our model on Albemarle’s guidance for Capex which is $900 million in 2023 and
2024, $1.1 billion in 2025 and 2026, past 2026, as the industry matures the
capex is expected to decrease until it reaches the levels that Albemarle had pre
high growth phase which in 2036 we expect to be $850 Million which translates in
an increase of $315 million in total invested capital after having into consideration
depreciation. Other Assets are mostly operating leases which have a value $220
million, which we expect to increase with sales in the foreseeable future as these
consist mostly of office space, which Albemarle will have to increase as their
plant capacity increases specially in plants that they are opening in new
jurisdictions such as China. Other noncurrent liabilities consist almost entirely in
non-current payables and therefore we model it as being a percentage of
revenues since we believe that as revenues increase these payables will

increase with them, making their value

When it comes to Albemarle’s all other unit, we model it until 2021, per company
reports all other was a non-core unit that was sold during the year of 2021 and

will therefore cease to exist going forward.

The company accounts for the corporate division in a separate account,
corporate is basically the companies head offices, and offices spread around the

world, they are not a core division, but they are also not a non-core division, they
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are not a forgoing profit division and their only function is to support each of the

units in their operations and corporate activities.

OTHER VARIABLES

ESG

As of now, Albemarle scores 37.2 on the Sustainalytics ESG Risk Rating (range
Albemarle is considered

“High risk” on the ESG 0 — 40+), which measures a company’s exposure to industry-specific material

Risk Rating ESG risks and how well a company is managing those risks. This score makes
ALB the 312 / 465 of the Chemicals Industry and 11,927 / 14,633, making it “High
Risk”.

= Electric Vehicles’ Role on ESG

EV cars are 0-CO2 emissions and are thus much more eco-friendly compared to
ICE vehicles. In fact, and according to International Council on Clean
Transportation (ICCT), the COz: lifecycle is reduced by 65% in the current state in
Europe and can ultimately reach 83% if all electricity is green. However, EVs
have a serious problem in hand when it comes to production, as producing an
electric vehicle generates almost higher emissions intensity by 80%,
according to a McKinsey study, due to its higher share in aluminium. With that
being said, there are two possible ways to tackle this issue. Firstly, using
recycled materials as primary, i.e., materials not subject to chemical changes
after being extracted can significantly reduce the share of emissions associated
with the initial generation of raw materials. However, doing so has two main
constraints: the first being that the materials’ end of life recycling is still far from
optimal, and the second being the increasing prices in these materials, as several
industries increase their demand for them, thus creating supply bottlenecks,
which lead to increasing prices. Secondly, industries can also move into using
green raw materials (with low/no CO: emissions). In fact, as technology
advances, it is expected that “80-90% of today’s material emissions can be
eliminated with 2030 technologies” (McKinsey study). On the other hand, while
changing resources may be a relatively simple process, changing the whole
manufacturing process will require significant CapEx investments, as companies
will most likely have to make changes in the machinery of the whole plants
altogether. Although this is a scenario that Albemarle will probably have to face,

there are still no plans from the Company to engage in these investments.

In the end, all factors combined cause a two-way effect on the EV sales
forecast: while electric vehicles producers are now trying to decrease prices

in order to increase demand, the process of shifting towards greener energy
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should drive EV prices upwards, thus decreasing demand. If that is the case,
lithium demand will almost definitely plunge, thus negatively impacting ALB’s

lithium sales.

Role of Regulation on ALB Products

Because ALB is involved in the chemicals sector, many of its products are under
scrutiny from Regulatory Authorities across several countries (an example of this
are the brominated flame retardants produced by the Company). As

Albemarle is under tight such, products that may raise concerns regarding the environment or the

scrutiny from regulators people’s general safety and well-being may result in regulation against these
due to the potential effects
their chemicals might have

on the environment the enforcement and severity of these regulations. The simple threat of regulation

products. This results inincreased risks for the Company, depending on

could hurt the company, as the marketis likely to react to those types of
news. Furthermore, if regulation is in fact enforced, this may result in limitations -
or, if too severe, a product/segment ban - on some of the Company’s products,
thus decreasing sales and forcing the Company to revise its business strategy

and operations.

Additionally, ALB must comply with several requirements under the European
Community Regulation for the Registration, Evaluation, Authorization and
Restriction of Chemicals (“REACH”), which requires European Union (EU)
manufacturers and importers of chemicals and other products into the EU to file
comprehensive reports, with “substances of high concern” being subject to an
authorization process, which might ultimately result in limitations to the use of
the product or even banning it. Additionally, the tracking and reporting of
these issues comprises additional costs to the Company, including not only
monitoring and reporting, but also extending to increased raw materials costs,
which may lead to increased selling prices and resulting in decreased demand for

said products.

Last, but not least, lithium extraction has a significant negative environmental
impact: it uses approximately 500,000 gallons per metric ton of lithium, it harms
the soil and causes air contamination. As such, populations might fight against
lithium mines, as it happened, for example, in Covas do Barroso (Portugal),
where the largest estimated deposits of lithium in Western Europe lies, and
where the population is rising against the lithium mines exploration. In the end,
this might result in drag-backs on lithium extraction which may result in projects

being delayed or even cancelled.
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Arbitration

The arbitration decision On its Q3 Earnings Report, Albemarle reported an expense of $657M under
came as surprise to

Albemarle’s top
management of Huntsman Corporation filed a lawsuit in NY State against Rockwood Holdings,

“Legal Accrual”, relative to the Huntsman-Rockwood dispute, where a subsidiary

Inc., Rockwood Specialties, Inc., certain former executives of Rockwood and its
subsidiaries, and Albemarle. Huntsman had acquired certain Rockwood
subsidiaries through a stock purchase agreement (SPA). Note that this
transaction closed on Oct. 1, 2014. Huntsman’s claim asserts on the basis
that some technology acquired by Huntsman to Rockwood for a production
facility in Augusta, Georgia, which comprised the assets acquired through said
SPA, did not work, and that there was an intentional misguidance by Rockwood
and the defendant executivesregarding that technology. Before the
SPA, Albemarle had begun conversations with Rockwood for a purchase of all
outstanding equity of Rockwood, transaction that closed later on Jan. 12,

2015. However, because ALB had acquired Rockwood, Huntsman alleges that

The $657 million . ALB is also liable for the damages.

unexpected cost might

delay A!bemarlesllthlum The accrued expense registered on ALB’s Income Statementis based on the
expansions

decision of the AAA arbitration panel, which the company considers to be the

best estimate available on this case.

Scott  Tozier, Albemarle’s CFO,has reported thatthis arbitration
occurrence could have a negative impact on the Company’s growth
opportunities, both on the organic side, as it slows ALB’s ability to accelerate its
projects, as well as on the inorganic side, as the Company would have less cash
available for possible acquisitions, saying that in order to do so “would need

some sort of more creative type of financing to do”.

Valuation Model

Cost of Equity

In order to estimate our Beta with the CAPM we regressed the stock returns of
Albemarle with those of the MSCI world index, we regressed the returns for the
past 3 years and arrived at a Beta of 1.7865. We decided to regress for 3 years
rather than the standard 5 because Albemarle has experienced a shift in their
business that has happened in the last 3 years with the revolution in the EV
market which heavily impacted Albemarle’s Lithium business unit, and therefore
the company’s idiosyncratic risk. Based on the premise that in the long-term

equity betas revert to the mean of 1 we smoothed our beta with the Blume’s
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adjustment arriving at an adjusted beta of 1.524 which should partly offset the
error in the estimate arrived due to the low number of observations (36) in the
regression model. This value contrasts with the average of Albemarle’s peers of
1.37 Albemarle’s unlevered beta of 1.13 is above its lithium peers at 0.98. Tianqi
(0.68), Ganfeng (0.85), SQM (0.82), Pilbara (1.41). This puts Albemarle’s
unlevered beta as the second highest among its lithium peers. We believe that
the reason for this difference is due to the fact that Albemarle is only recently
redirecting their strategy towards lithium, and the market might be putting a
premium on their lack of experience in this market when compared to pure lithium
players. It is important to mention that all regressions show an extremely low R*"2
due to the recent nature of the lithium boom, making the results hard to analyse.
In order to calculate our cost of equity we used the data available by Damodaran
related to the current equity risk premium in the USA (4.72%). We then arrived at
a cost of equity of 8.69% using the CAPM by multiplying the Equity Risk-
Premium by our Beta, and then adding the 10-year risk free rate of the United

States is currently 1.42%.
Cost of Debt

In order to accurately calculate the opportunity cost of Albemarle’s debt we would
need to calculate the YTM of option free bonds, however Albemarle does not
have any option free bonds on the market. Therefore, we decided to find what the
average yield to maturity of option free bonds with a Moody’s rating of Baa3
were, since Albemarle’s debt is considered investment grade the YTM is
considered a good proxy. We then found that the default spread for such bonds
is 1.71%, to this we added the yield of bonds with the identical credit rating to
arrive at the total weighted average cost of debt 3.16%, which results in an after-
tax cost of debt of 2.49%. In our opinion this is an accurate way of estimating
their average cost of debt in the long term as we have reason to believe they will

always converge to the average YTM of companies with the same credit rating.

Table 3, Source: Analyst Estimates WACC

We arrive at a WACC of 6.8% which will remain constant throughout our model

1.25% 1.44% 1.75% 2% 3% as the mix of equity and debt will stabilize from 2022 onwards.

293 277 254 237 208

Terminal Value

, We calculate our terminal value in 2040, as this is the time period at which our
The valuation model

incorporates two different results achieve their stage of constant growth.
stages of growth
Albemarle is highly dependent on their lithium business unit, which belongs to a

relatively new industry that we believe will only converge with long term GDP
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past 2050. As such, we used a two-stage growth model in order to calculate
our terminal value in 2040. The first stage of growth will be in line with the
steady value achieved in the years of 2036-2040 of 3.91%. We then expect this
value to converge to 2% in 10 years' time. We assume that our RONIC will carry
the values achieved in the years of 2036-2040 of 32.6% and based on the
sustainable growth formula we predict this value to then decrease to 23.3% in
perpetuity. We estimate that the first 10 years of our terminal value will represent
$7.6 billion in present value, and our perpetuity from 2050 forward will be worth

$15 billion in present value terms.
Scenario/Sensitivity Analysis

As we discussed throughout the report, there are many unknowns in regards with
many variables, whether it is differences in the price of lithium going forward, or
regulation affecting demand, or any other variable. With this in mind, we
performed a sensitivity analysis where we assume three cases, base, optimistic,

and pessimistic.

In our optimistic scenario we started by assuming that the price of lithium would
Table 4, Source: Analyst Estimates  be 5% higher in China, and 10% higher in both Europe and the USA as these two

17 Dec. 2021 have more room to grow in order to catch up with the prices in China. This
Tax R 21%
,\:Zrk:ttGCa o $27.1Bn contrasts to our pessimistic case where we assumed lithium prices lower by 15%
D/EV 0.25 in China and 10% in Europe and USA. Then we assumed that the demand for
D/E 0.38
I e H R T eee 1.52 electric cars in China would increase 15%, in Europe it would increase 10%, and
LETAZEE 1.79 in the USA it would increase 25% as we believe this is the market where the EV
SE of Raw Data 0.35
Beta Unlevered 1.13 market has the biggest upside potential. On the pessimistic side we assumed
:;i‘:’e“a‘e ‘1"‘;‘2‘:" decrease in demand of 25% in China, 10% in the USA, and 15% in Europe.
Cost of Debt 3.15% Based on these parameters we expect the number of EV’s sold in these 3
EEAL . 8.63% regions to be 32,428,145 in 2028 compared to 28,072,237 in our base case, and
Unlevered Cost of Capital 6.76%

20,056,885 in our pessimistic which represents an overall growth in sales of
EV’s of 15.5% in the optimistic case, and a decrease of 28.5% in the pessimistic.
For both the consumer expenditure and industrial production we assumed growth
would be 15% greater in the optimistic case and 25% lower in the pessimistic
compared to the base case. We also assumed that the growth rate at which they
stabilize will also be 15% higher and 25% lower respectively. This will all
translate into an adjusted EBITDA of almost $3 billion in 2030 and $5.5 billion in
2040 in the lithium unit, compared to $2.7 billion and $4.8 billion respectively for
the base case, and $1.6 billion and $2.5 billion in the pessimistic. When it comes
to Bromine we assumed that the growth rate that sales will grow at 5% until 2026
vs 3.86% in the base case and 2% in the pessimistic case, we then assume that

the long term gdp growth rate to be 2.5% vs the base case one of 2%, and 1.5%
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in the pessimistic. The Bromine unit is a more stable business then lithium and
we do not expect the upside nor the downside to be quite as extreme as the
lithium business unit. Based on our model Bromine would experience an adjusted
EBITDA of $581 million in 2030 vs $530 million in the base case and $460 million
in the pessimistic, in 2040 the values are expected to be $765 million, $660
million, and $561 million respectivily. For the Catalysts unit we assumed an
Table 5, Source: Analyst Estimates increase of 5% in the increase of miles driven per year, and and increase of 2.5%

of the demand for polyurethane in the upside scenario, on the downside we

Adjusted Unlevered

Albemarle assume a decrease in the demand for polyurethane of 40% and a decrease of

Tiangi the miles driven by 5%. This will translate in a cagr of sales growth until 2028 of
Ganfeng 3.95% vs 3.93% vs 1.78%, all our scenarios assume that this value will linearly
sQMm
Pilbara
Average

decrease until it reaches our projected long term gdp growth of 2.5%/2.0%/2.5%,
this will represent an adjusted EBITDA of $211 million in 2040 vs 201 million in
the base case vs $177 million in the pessimistic. The total adjusted EBITDA in

2040 in the optimistic case is $5.9 billion vs the $5.2 billion in the base case vs

$3 billion in the pessimistic case.
= Share Price

Under our base case scenario we arrive at a core enterprise value of

Table 6, Source: Analyst Estimates

$36,377,112,000 to which we add the non-operational assets totalling
$51,280,000, and then subtrating the net debt of the company in 2022 which
totals $2,739,760,000, arriving at an equity value of $33,688,633,000 which

translates into a share price of $293.07. While we are confident of our base

Pessimistic Base Optimistic
$96.25 $293.07 $365.71
10% 85% 5%

Share Price
Probability

assumptions we know that Albemarle faces many different risks and that is why
we also calculated a share price under a pessimistic scenario which equates to
$94.81 assuming the changes previously discussed. On the optimistic side we
arrived at a share price of $365.71. In our opinion the probablity of an upside
scenario is inferior to that of an pessimistic, therefore we assume that the
probability of an upside scenario to be 5% while the probability of a pessimistic
scenario is 10%. Using this weights we arrived at a final share price of $277.02,
which currently represents a buy recommendation, as we expect a return of

19.96% from capital gains and 0.59% in the form of dividends.
= Sensitivity Analysis

Our model as many variables that are sensitive to slight changes. We performed
a sensitivity analysis on different variables in order to understand their effect on
the share price of the company. The natural first variable to change is the WACC,
in table 11 we can see that our share price is extremely sensible to changes in
the WACC. With a WACC of 7.5% we would be recommending a sell position on

Albemarle, and everything below a 7% would be considered a buy.
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WACC

6.0% 6.5% 6.8% 7.0% 7.25% 7.5%

1.25%| $326 $279 $259 $242 $226 $211

Table 7, Source: Analyst Estimates

1.50% $335 $286 $264 $247 $230 $215

1.75%| $345 $293 270 $252 $234 $219

Growth

2.0% $356 $301 277 $258 $239 $223
225%| $368 $310 $284 $264 $245 $228

2.5% | $382 $319 $293 $271 $251 $233

We can also see that in terms of the long-term growth rate, our recommendation

remains the same within all possible long-term growth rates tested.

Cost of Debt

2.00% 2.25% 2.49% 2.75% 3.00%
7.0% $431 $419 $ 408 $ 396 $ 385
7.5% $379 $369 $359 $ 349 $ 340
= 8.0% $335 $327 319 $311 $ 303
3
Table 8, Source: Analyst Estimates g se% DEEY DEE 277 S1270 si262
g 9.0% $268 $262 $256 $ 250 $ 245
9.5% $242 $237 $232 $227 $222
10.0% $219 $215 $210 $ 206 $202
10.5% $199 $195 $192 S 188 $184

We also did a sensitivity analysis to see how our share price would behave to
changes of either the cost of equity or/and cost of debt. We can see that our
recommendation holds under all tested costs of debt and that only a cost of
equity above 9.5% would turn our recommendation into a sell. Lastly, we tested
our share price against changes in the risk-free rate and concluded that a sharp

increase in the risk-free rate would turn our recommendation into sell territory.
= Multiple and Ratio Analysis

Running a multiple and ratio analysis is crucial to understand how Albemarle is
ranking against its peers when it comes to current valuation. We will be looking at
the P/E ratio and the EV/EBITDA. Analysing these two together can indicate
whether Albemarle is over/under valued compared to its peers. When we first
look at the P/E ratio we can see the Albemarle is trading at the average of its
peers (P/E of 55.21 vs 56.24 of average). We decided to exclude tiangi from the
average calculations as its values are way too extreme and would be distorting
the average values. Regarding the EV/EBITDA we can see that Albemarle and
SQM trade at a similar multiple, 23.16 and 21.9 respectively, while Ganfeng and
Tiangi trade at a much higher one. The same can be observed in the EV/EBIT

ratio where Albemarle trades at 30, which again is close to SQM'’s value at 30.35

When looking at the ratios we can see that Albemarle’s ROA is 3.7% vs SQM’s of
3.46%. It is interesting to see that Albemarle can achieve a higher ROE then
SQM, 9.16% vs 7.82% this can be explained due to the fact that Albemarle has
more debt in their structure then SQM effectively leveraging their ROE.
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Appendix

Financial Statements

Appendix 1 - Income Statement

Revenues 2017 2018 2019 2020 2021 2022 2023 2024 2025 2040
Lithium 1018885 1228171 1358170 1144778 1399132 1783105 2117122 2550671 3111942 10842638
Bromine Specialties 855143 917880 1004216 964 962 1117200 1160335 1205135 1251665 1299992 1915622
Catalysts 1067572 1101554 1061817 7979147 749467 769103 790862 814120 839007 1246884
All Other 128914 127 186 165224 221255 75098 0 0 0 0
Total 3070514 3374791 3589427 3128909 3340894 3712542 4113119 4616 456 5250941 14005143
COGS 1965700 2157 694 2331649 2134056 2212494 2407574 2600948 2831360 3109413 7331334
Gross Profit 1104814 1217097 1257778 994 853 1128400 1304 968 1512172 1785096 2141528 6673809
Selling, general and administrati (as % of ) 347451 461629 424749 392967 412492 458379 507 837 569983 648321 1729181
Research and devel p (as% of ) 84330 70054 58287 592147 69646" 773937 85744 " 962377 1094647 291958
Core Result before Taxes and OCI 673033 685414 774742 542672 646 262 769 196 918 591 1118876 1383743 4652670
Taxes and OCI Core 2017 2018 2019 2020 2021 2022 2023 2024 2025 2040
Statutory Taxes Core 236073 143970 162 696 113961 135715 161531 192904 234964 290586 977061
Tax Adjustments Core 60318 -2384 -20829 -31376 0 0 0 0 0 0
Foreign Currency Translation 227439 -150 388 62031 100389 28 852 28852 28852 28852 28 852 28852
Total Core Result 724716 393440 570 844 560475 539399 636517 754 539 912764 1122009 3704461
NON CORE OPERATIONS 2017 2018 2019 2020 2021 2022 2023 2024 2025 2040
Gain on sale of business 210428 0 0 428424

Other Non Core Costs 10254 -53531 -77528 40268 40268 40268 40268 -40 268 -40268
Other expenses, net -59 149 -18508 -18 509 -32055 -32055 -32055 -32055 -32055 -32055
Litigation 657412

Non Core Result before Taxes and OCI v 0 161533 -72039 -96 037 -301312 -72324 -72324 -72324 -72324 -72324
Statutory Taxes Non Core -39321 33922 -32360 -20168 63275 -15188 -15188 -15188 -15188 -15188
Tax Adjustments Non Core 335545 -19 868 -9007 7470 0 0 0 0 0 0
Other Non Core Income -39808 25063 16511 -30539 0 0 0 0 o 0
Equity in net income of unc lidated investments (net of tax) 84 487 89 264 129568 127521 107710 107710 107710 107710 107710 107710
Non Core Result -251 545 261806 115408 13 642 -130326 50574 50574 50574 50574 50574
FINANCIAL OPERATIONS 2017 2018 2019 2020 2021 2022 2023 2024 2025 2040
Financial Costs -115350 -52405 -57 695 -73116 63696 -115908 -123997 -134 054 -145611 -254 393
Cost of debt 8.30% 2.83% 1.82% 2.05% 3.15% 3.15% 3.15% 3.15% 3.15% 3.15%
Financial Result Before Taxes and OCI -115350 -52 405 -57 695 -73116 -63 696 -115908 -123997 -134 054 -145611 -254 393
Statutory Taxes Financial 40373 -11005 -12116 -15354 -13376 -24341 -26039 -28151 -30578 -53423
Less: Comprehensive income (loss) attributable to noncontrolling interests 45 505 45 396 70662 71098 58 165 61330 65314 63977 62197 63 266
Financial Result -120 483 -86 796 -116 241 -128 860 -108 485 -152 898 -163 271 -169 879 -177 229 -264 237
Total Company 2017 2018 2019 2020 2021 2022 2023 2024 2025 2040
CoreResult 724716 393440 570844 560475 539399 636517 754539 912764 1122009 3704 461
Non Core Result -251545 261806 115408 13642 -130326 50574 50574 50574 50574 50574
Financial Result -120 483 -86 796 -116 241 -128 860 -108 485 -152 898 -163 271 -169 879 -177 229 -264 237
TOTAL 352 689 568 449 570011 445 258 300588 534 194 641842 793459 995 355 3490799
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Appendix 2 - Consolidated Balance Sheet

Consolidated Balance Sheet 2017 2018 2019 2020 2021 2022 2023 2024 2025 2040
Invested Capital
Current assets:
Operating Cash s 307051.40 | $ 337479.10 | $ 35894270 | $ 312890.90 | $ 33408938 | § 37125425 | § 41131195 | § 461645.61 | S 525094.11 [$  1400514.29
Trade accountsreceivable, s 534326.00 | $ 605712.00 | $ 612651.00 | $ 530838.00 | $ 579509.62 | § 643456.79 | § 706548.81 | $ 794277.91 | $ 906590.84 [ 241400374
Other accounts receivable 3 37937.00 | § 52059.00 | $ 67551.00 | $ 61958.00 | $ 5546079 | $ 65570.61 | S 74944.87 | $ 8342539 [ § 92619.69 [ $ 250509.91
Other current assets s 136064.00 | $ 84790.00 | $ 162813.00 | $ 116427.00 | $ 131654.24 | § 153091.74 | 188542.09 | $ 21238130 | § 24979234 | § 786 374.85
Growth %
Inventories 3 592781.00 | $ 700540.00 | $ 768984.00 | $ 750237.00 | § 755078.27 | § 92733094 [$ 107935128 | $ 1269893.50 | $ 146232694 [ 4605536.42
Growth %
Accounts payable $  (418537.00)|$  (522516.00)($  (574138.00)|$  (483221.00)($ (505750.92)| $ (576002.03)| $ (638481.89)| $ (711165.44)| $ (808399.27) §  (2161792.66)
Accrued expenses S (268336.00)|$  (257323.00)( S  (576297.00)|$  (440763.00)( S (388430.52)| § (458 439.60)| $ (556475.70)| $ (595419.28)| § (661644.68)[ $ (1799 641.06)
Income taxes payable $ (54937.00)| $ (60871.00)| § (32461.00)| $ (32251.00)| § (46 170.90)| $ (47 527.80)| $ (47272.92)| $ (55885.10)| § (65926.50)| $ (171325.23)
Working Capital s 866349.40 | § 939870.10 [ § 788045.70 | § 816115.90 | § 915439.96 [S  1078734.89 |[S  1218468.49 | S 1459153.90 | § 1700453.48 [$  5324180.27
Net property, plant and equipment S 249331000 |5 302108400 |S 4909473.00 |5 535462500 |S  5655477.00 | 635517399 | S 701857692 | 7696810.96 | S 850442292 [S 15425190.09
Growth % r 21.2% 62.5% 9.1% s.6% 12.4%[ 10.4% 9.7%[ 10.5% 2.2%
Goodwill $ 161035500 |$ 1567169.00 [$ 157878500 |$ 166552000 [$  1623471.00 [$ 162347100 S 162347100 $ 162347100 | § 1623471.00 | $  1623471.00
Other intangibles, net of amortization | $ 421503.00 | $ 386143.00 | § 354622.00 | $ 349105.00 | § 352596.05 | § 35612201 | $ 359683.23 | $ 363280.06 | $ 366912.86 | $ 425974.44
Growth %
Other assets s 74164.00 | $ 80135.00 | $ 213061.00 | § 219268.00 | § 22073015 | § 23842674 | § 25839133 | § 273967.12 | § 28872465 | $ 582351.00
Growth %
Joint Ventures 3 499756.00 | $ 486032.00 | $ 53443000 | $ 604964.00 | $ 59813552 | § 59923392 | § 600348.80 | § 601480.40 | $ 602628.97 | $ 622077.07
Growth %
Other noncurrent liabilities S (599174.00)| S (526942.00)( S  (754536.00)| S  (629377.00)| $ (621147.12)| § (621147.12)| § (621147.12)| § (621147.12)| § (621147.12)| § (621147.12)
% revenues r 20% 16% [ 21% -20%
Deferred income taxes S (370389.00)| S (382982.00)[ S (397858.00)| S (394852.00)[ $ (453 630.70)| $ (482238.33)] § (668 056.43)| $ (809 104.75)] $ (960329.17) $  (3243436.98)
Total Core Invested Capital S  4995874.40 |$  5570509.10 [ 722602270 [$ 7985368.90 [ 829107186 [$ 914777710 |$  9789736.21|$ 1058791156 [$  11505137.60 |$ 20138659.77
Nonmarketable Securities B 3655.00 [ S 9177.00 | S 11746.00 | § 14171.00 | § 14171.00 | § 14171.00 [ § 14171.00 [ § 1417100 § 14171.00 | § 14171.00
as % core invested Capital
Marketable equity securities s 30653.00 | $ 33513.00 | § 33637.00 | $ 37109.00 | § 37109.00 | $ 37109.00 | § 37109.00 | § 37109.00 | § 37109.00 | § 37109.00
as % core invested Capital
Assets held for sale S 39152.00 | $ - S - S -
Noncurrent assets held for sales S 139813.00 | $ - S - S - S - S - S - S - S - S -
Liabilities held for sale 3 (1938.00)| § - s - s - s - s - s - s - s - s -
Noncurrent liabilities held for sale S (614.00)| S - S - S - S - S - S - S - S - S -
Total Non Core Invested Capital s 21072100 [ § 42690.00 [ $ 45383.00 [ § 51280.00 [ § 51280.00 [ § 51280.00 | § 51280.00 [ § 51280.00 | § 51280.00 | § 51280.00
Total Invested Capital S 520659540 $  5613199.10 $ 727140570 S 8036648.90 S 834235186 S  9199057.10 S 984101621 S  10639191.56 S  11556417.60 S 20189939.77
Financial 2017 2018 2019 2020 2021 2022 IVE] 2024 2025 2040
Postretirement benefits S (52003)[ § (46157)[ $ (50899)[ $ (48 075) $ (48075)[ $ (48 075)[ § (48 07s)[ $ (48 075)[ $ (48075)[ 5 (48075)
Pension benefits s (29a611)["s (285396)['S (292073)"s (3a0818)["s (3a0818)["s (3a0818)["s (3a0818)["s (340818)["s (3a0818)['s (3a0818)
Dividends payable -35165 -35169 38764 40937 40937 40937 40937 40937 40937 40937
Debt (excluding pension liabilities) -1837372 -1705210 -3050257 -3572058 2022098 3679623 -3936 406 4255677 4622567[ 8075976
as % of Core Invested Capital -35% -30% -42% -44% -37% -40% -40% -40% -40% -40%
Excess Cash 830105 217825 254 167 433833 159 646 1303740 1364727 1440553 1527690 2347874
Net Debt -1389 046 -1854 107 3177826 -3568055 2292282 -2805712 -3001510 -3244 953 3524707 6157932
Common Equity 3817 696.00 3759 108.00 4093 580.00 4468 594.00 6050069.74 6393344.68 6839 506.27 7394238.14 8031710.23 14032008.14
Appendix 3 — FCF Map
CF MAP 2017 2018 2019 2020 2021 2022 2023 2024 2025 2040
CORE
CoreResult 724716 393440 570844 560475 539399 636517 754539 912764 1122009 3704461
Invested Capital Core Business 5206595 5613199 7271406 8036649 8342352 9199057 9841016 10639192 11556418 20189940
Changein Core Invested Capital 406 604 1658207 765 243 305703 856 705 641959 798175 917226 430125
Core FCF -13164 -1087 362 -204 768 233696 220188 112580 114 589 204783 3274336
NON CORE
Non Core FCF -251545 261806 115408 13642 130326 50574 50574 50574 50574 50574
Core + Non Core FCF (Unlevered free cash flow) 248 642 -971 955 -191 125 103 370 -169 614 163 154 165 163 255 358 3324911
FINANCIAL
Financial Result -120483 86796 -116241 -128 860 -108 485 152898 163271 -169879 177229 264237
Net Debt 1389046 1854107 3177826 3568055 2292282 2805712 3001510 3244953 3524707 6157932
Changein Net Debt 465061 1323719 390229 1275773 513430 195798 243443 279754 131188
Net Debt & other claims
Debt Cash Flows 378265 1207478 261370 -1384 258 360533 32526 73564 102525 -133049
Cash-Flow to/from Equity St ] 627037 -235539 70244 1280888 190919 -195 680 238728 357883 -3191862
Fi ing FCF -248 772 971 939 191 125 -103 370 169 614 -163 154 -165 163 -255358 -3324 911
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Disclosures and Disclaimers

Report Recommendations

Buy Expected total return (including expected capital gains and expected dividend yield)

of more than 10% over a 12-month period.

Hold Expected total return (including expected capital gains and expected dividend yield)

between 0% and 10% over a 12-month period.

Sell Expected negative total return (including expected capital gains and expected

dividend yield) over a 12-month period.

This report was prepared by Anténio Sabugueiro and Jodo Faria, a Master in Finance student of Nova School

of Business and Economics (“Nova SBE”), within the context of the Field Lab — Equity Research.

This report is issued and published exclusively for academic purposes, namely for academic evaluation and
master graduation purposes, within the context of said Field Lab — Equity Research. It is not to be construed

as an offer or a solicitation of an offer to buy or sell any security or financial instrument.

This report was supervised by a Nova SBE faculty member, acting merely in an academic capacity, who

revised the valuation methodology and the financial model.

Given the exclusive academic purpose of the reports produced by Nova SBE students, it is Nova SBE
understanding that Nova SBE, the author, the present report and its publishing, are excluded from the
persons and activities requiring previous registration from local regulatory authorities. As such, Nova SBE, its
faculty and the author of this report have not sought or obtained registration with or certification as financial
analyst by any local regulator, in any jurisdiction. In Portugal, neither the author of this report nor his/her
academic supervisor is registered with or qualified under CoMISSAO DO MERCADO DE VALORES MOBILIARIOS
(“CMVM”, the Portuguese Securities Market Authority) as a financial analyst. No approval for publication or
distribution of this report was required and/or obtained from any local authority, given the exclusive academic

nature of the report.
The additional disclaimers also apply:

USA: Pursuant to Section 202 (a) (11) of the Investment Advisers Act of 1940, neither Nova SBE nor the
author of this report are to be qualified as an investment adviser and, thus, registration with the Securities and
Exchange Commission (“SEC”, United States of America’s securities market authority) is not necessary.

Neither the author nor Nova SBE receive any compensation of any kind for the preparation of the reports.
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Germany: Pursuant to §34c of the WpHG (Wertpapierhandelsgesetz, i.e., the German Securities Trading
Act), this entity is not required to register with or otherwise notify the Bundesanstalt (fiir
Finanzdienstleistungsaufsicht (“BaFin”, the German Federal Financial Supervisory Authority). It should be
noted that Nova SBE is a fully-owned state university and there is no relation between the student’s equity

reports and any fund raising programme.

UK: Pursuant to section 22 of the Financial Services and Markets Act 2000 (the “FSMA”), for an activity to be
a regulated activity, it must be carried on “by way of business”. All regulated activities are subject to prior
authorization by the Financial Conduct Authority (“FCA”). However, this report serves an exclusively
academic purpose and, as such, was not prepared by way of business. The author - a Master’s student - is
the sole and exclusive responsible for the information, estimates and forecasts contained herein, and for
the opinions expressed, which exclusively reflect his/her own judgment at the date of the report. Nova SBE
and its faculty have no single and formal position in relation to the most appropriate valuation method,

estimates or projections used in the report and may not be held liable by the author’s choice of the latter.

The information contained in this report was compiled by students from public sources believed to be reliable,
but Nova SBE, its faculty, or the students make no representation that it is accurate or complete, and accept

no liability whatsoever for any direct or indirect loss resulting from the use of this report or of its content.

Students are free to choose the target companies of the reports. Therefore, Nova SBE may start covering
and/or suspend the coverage of any listed company, at any time, without prior notice. The students or Nova
SBE are not responsible for updating this report, and the opinions and recommendations expressed herein

may change without further notice.

The target company or security of this report may be simultaneously covered by more than one student.
Because each student is free to choose the valuation method, and make his/her own assumptions and
estimates, the resulting projections, price target and recommendations may differ widely, even when referring
to the same security. Moreover, changing market conditions and/or changing subjective opinions may lead to
significantly different valuation results. Other students’ opinions, estimates and recommendations, as well as
the advisor and other faculty members’ opinions may be inconsistent with the views expressed in this report.
Any recipient of this report should understand that statements regarding future prospects and performance

are, by nature, subjective, and may be fallible.

This report does not necessarily mention and/or analyze all possible risks arising from the investment in the
target company and/or security, namely the possible exchange rate risk resulting from the security being

denominated in a currency either than the investor’s currency, among many other risks.

The purpose of publishing this report is merely academic and it is not intended for distribution among private
investors. The information and opinions expressed in this report are not intended to be available to any
person other than Portuguese natural or legal persons or persons domiciled in Portugal. While preparing this

report, students did not have in consideration the specific investment objectives, financial situation or
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particular needs of any specific person. Investors should seek financial advice regarding the appropriateness

of investing in any security, namely in the security covered by this report.

The author hereby certifies that the views expressed in this report accurately reflect his/her personal opinion
about the target company and its securities. He/ She has not received or been promised any direct or indirect

compensation for expressing the opinions or recommendation included in this report.

[If applicable, it shall be added: “While preparing the report, the author may have performed an internship
(remunerated or not) in [insert the Company’s name]. This Company may have or have had an interest in the
covered company or security” and/ or “A draft of the reports have been shown to the covered company’s
officials (Investors Relations Officer or other), mainly for the purpose of correcting inaccuracies, and later

modified, prior to its publication.”]

The content of each report has been shown or made public to restricted parties prior to its publication in Nova
SBE'’s website or in Bloomberg Professional, for academic purposes such as its distribution among faculty

members for students’ academic evaluation.

Nova SBE is a state-owned university, mainly financed by state subsidies, students tuition fees and
companies, through donations, or indirectly by hiring educational programs, among other possibilities. Thus,
Nova SBE may have received compensation from the target company during the last 12 months, related to its
fundraising programs, or indirectly through the sale of educational, consulting or research services.
Nevertheless, no compensation eventually received by Nova SBE is in any way related to or dependent on
the opinions expressed in this report. The Nova School of Business and Economics does not deal for or
otherwise offer any investment or intermediation services to market counterparties, private or intermediate

customers.

This report may not be reproduced, distributed or published, in whole or in part, without the explicit previous
consent of its author, unless when used by Nova SBE for academic purposes only. At any time, Nova SBE
may decide to suspend this report reproduction or distribution without further notice. Neither this document
nor any copy of it may be taken, transmitted or distributed, directly or indirectly, in any country either than
Portugal or to any resident outside this country. The dissemination of this document other than in Portugal or

to Portuguese citizens is therefore prohibited and unlawful.
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