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On December 23", our MD got curious about the vaccine companies and having looked at
Biontech’s headquarter a few weeks earlier, decided to look into the financials. After very
extensive reports in the past which have yet to deliver outstanding returns (particularly 60 pages
on Ceconomy were rather a headache regarding returns up to now) we will try out a condensed
version and see how that will work out with regard to returns.

The sources for this report are:
a) Biontech quarterly reports
b) Biontech AR 2019
¢) FS Associates Research

FS Associates closed the SAP position of 400 shares at EUR 105 (gap close) past Friday and we
now expect a setback in that particular security. In the meantime, the cash is now invested in
Biontech and SAP is back on the watchlist.

I. Chart Situation

The chart situation of Biontech is the following:

Source: Guidants Charting Tool
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Note primarily that Biontech is an extremely volatile stock in which drawdowns of 50% and
subsequent 100% price increases are no exception. This can be justified with the high uncertainty
regarding future cash flows of the company and its cutting-edge technology which is inherently
difficult to value. More on this later.

Note how, despite its news-driven chart, Biontech has up to now been well tradeable with its lower
Bollinger Band:

Source: Guidants Charting Tool

Consequently, with its 30%+ drawdown from the latest ATH and triple reflection from the lower
BB, Biontech seems to be in a, from a chart perspective, attractive setup.

However, as we also follow a valuation approach, the decisive part of the analysis is to assess the
intrinsic value of Biontech.

II. Base Case Valuation

Biontech’s valuation is based on high levels on uncertainty with regard to the assumptions. We
attempt to use conservative assumptions in the base case in order to reduce the downside risk.

The company has a 50% gross profit share agreement with Pfizer with regard to its Covid-19
vaccine. Up to today, the US has agreed to buy 200mn doses of the vaccine until July 2021 for a
price of ca. USD 20 per dose. We assume another 300mn doses to be bought by the EU (including
UK) by 2021 for a similar price. We assume the gross profit per dose at EUR 16, i.e. EUR 8 which
Biontech receives per dose.
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We are aware that Biontech and Pfizer are probably set to produce and sell more that 1bn doses in
2021. However, our model is not well suited for one-off spikes in cash flows and then similarly
fast declines. Further, by smoothing the cash flow it gets discounted and tends to give us more
conservative valuations. Additionally, Covid-19 has proven to be a virus capable of mutation
(similar to influenza), which can make future, new vaccines necessary and make cash flows more
recurring. Our model relies on weakened but existing demand for new Covid-19 vaccines in the
coming years.

In our conservative base model, Biontech will be able to increase its revenue from ca. EUR 165mn
2020 YTD to EUR 3,5bn in 2021 and steadily increase to EUR 4,5bn by 2030. We assume the
EBIT margin at 80% in 2021 and to flatten out to 40% by 2030. The tax rate is the German tax
rate of 30% and the risk-free rate is -0,5%, the 10y German government bond yield. Both are
expected to stay constant. The cost of capital is 7,12%, computed as usual with the debt and equity
component and a single business multi region approach. We estimated Biontech’s rating
conservatively at B+, since no rating was available in their Annual Report 2019. The valuation
considers capitalized R&D and leasing contracts.
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The result of our base valuation is an average value of EUR 83,1 per share and lower and upper
95% bounds at EUR 57 and EUR 113,1, respectively. Note that this valuation considers a flattened
cash flow curve on the proceeds from the vaccine sales in 2021 and recurring revenues based on
future Covid-19 mutations which will make future vaccines necessary. The value distribution
considers large uncertainty with regard to future margins (35-40% EBIT margin with SD of 4pp),
growth (assumed at medium single digits) and has a conservative sales to invested capital ratio
assumption between 0,4 and 1,0. In this scenario Biontech would be a hold with the hope for a
multiple expansion due to the fact that it is currently a trend stock with significant momentum.
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However, note that Biontech was not founded to discover a Covid-19 vaccine. Actually, Covid-19
was only a pitiable virus to get in the way of the novel mRNA technology used for individualized
treatment methods which trigger immune responses. Biontech’s actual mission is as follows:

We aspire to individualize cancer medicine

BioNTech was founded in 2008 on the understanding that every cancer patient’s tumor is unique and
therefore each patient’s treatment should be individualized. To translate this idea into reality, we have
combined ground-breaking research with cutting-edge technologies to develop pioneering therapeutics for
cancer and beyond. As we prove the value of our approach in the clinic, we will continue to build the
partnerships, manufacturing and team required to bring individualized treatments to patients worldwide.
From our roots in Mainz, Germany, we are driven to become the leading global biotechnology company for
individualized cancer medicine.

Source: https://investors.biontech.de/

III. Best Case Valuation

In our best case valuation, we assume that Biontech will be able to develop a cancer treatment
based on the mRNA technology in the next years. The market potential of such a treatment would
be enormous and lead to even larger uncertainty with regard to the numbers.

Statistics at a Glance: The Burden of Cancer in the United States

In 2020, an estimated 1,806,590 new cases of cancer will be diagnosed in the United States and 606,520
people will die from the disease.

« The most common cancers (listed in descending order according to estimated new cases in 2020) are
breast cancer, lung and bronchus cancer, prostate cancer, colon and rectum cancer, melanoma of the skin,
bladder cancer, non-Hodgkin lymphoma, kidney and renal pelvis cancer, endometrial cancer, leukemia,
pancreatic cancer, thyroid cancer, and liver cancer.

* Prostate, lung, and colorectal cancers account for an estimated 43% of all cancers diagnosed in men in
2020. For women, the three most common cancers are breast, lung, and colorectal, and they will account
for an estimated 50% of all new cancer diagnoses in women in 2020.

*| The rate of new cases of cancer (cancer incidence) is 442.4 per 100,000 men and women per year (based on
2013-2017 cases).

* The cancer death rate (cancer mortality) is 158.3 per 100,000 men and women per year (based on 2013~
2017 deaths).

Source:https://www.cancer.cov/about-
cancer/understanding/statistics#:~:text=The%20rate%200f%20new%20cases,on%6202013%E2
2680%932017%20deaths




FS ASSOCIATES

STUDENT INITIATIVE OF
FRANKFURT SCHOOL

Note that the figures above are US-only. If we extrapolate this, we can estimate 15-20mn cases of
cancer per year which would be able to finance a mRNA treatment by Biontech. Completely
unclear is the price and profit range that such a treatment could have. However, there is data on
the costs of existing cancer treatments in the US:

Cost of Cancer Care Reaches Nearly
$150B Nationally

Many cancer patients struggle with out-of-pocket cancer care
expenses, with one drug costing nearly $12,000 annually and FDA
approved drugs priced over $100,000 a year.

r

) By Samantha McGrail ﬂ g m

January 15, 2020 - Price tags of life-saving treatments are continuing to increase, with nearly
%150 billion being spent nationally per vear for cancer care, four times more than treatment for
other common health conditions, according to a report from The Mesothelioma Center.

Source: https://healthpaverintelligence.com/news/cost-of-cancer-care-reaches-nearly-150b-
nationally

Consequently, if Biontech was able to supply an effective treatment which costs “only” USD 50k
this would be relatively cheap and have the potential to dominate the market. Additionally, note
that EBIT margins on such treatments can be significant (40%+), particularly in the patent
protection period.
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Curing 5m cancer patients worldwide per year would, using these numbers, yield USD 250bn in
revenues and possibly USD 100bn+ EBIT. Curing “only” half the new cases per year in the US
alone at the above assumed price tag would yield USD 50bn in revenues and USD 20bn+ EBIT.

Assuming that Pfizer provides the manufacturing capacity and Biontech the intellectual property,
a 50% gross profit share agreement as seen in the Covid-19 case seems realistic. Under these
circumstances, Biontech’s valuation would explode. Remaining everything else equal, the
valuations reach values between EUR 500 per share and EUR 1500 per share, depending on
production capacities, margins, timing of the development, and the price tag of the treatment.

To name a concrete example: In case the development is successful in 2025 and revenues increase
by EUR 50bn with a 40% EBIT margin, and revenue growth in the period 2025-2030 occurs at
8% p.a., the intrinsic value of Biontech would reach EUR 926 per share.

We cannot emphasize sufficiently how uncertain particularly the optimistic scenarios are in which
Biontech would discover an effective cancer treatment. However, in the current market
environment investors are increasingly risk-seeking and the valuations of companies with high
hopes, e.g. Tesla, Snowflake, Compass Pathways etc. tend to be slightly stretched as the market
values future growth potential.

IV. Conclusion

FS Associates is long Biontech and we are willing to increase the exposure if we deem it prudent.
Based on our valuation, we bought a fairly priced Covid-19 vaccine developer which, if successful
in its cancer research, will turn into what its address says:

Source: FS Associates Research
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“An der Goldgrube”, German for “At the bonanza” is precisely what some investors might hope
will become an accurate description for the location of Biontech’s headquarters in Mainz,
Germany.

Note that we did not discuss M&A possibilities, however with a market capitalization of ca. EUR
20bn, Biontech could become an attractive target for Big Pharma. After all, EUR 20bn + premium
would not be an unusually large deal for companies like Pfizer which has a market capitalization
of ca. USD 200bn.

V. Disclaimer

This report has been prepared by Frankfurt School Associates (“FS Associates). Each such report specifies the
publisher and owner of that report. All our reports are for informational purposes only and presented “as is” with no
warranty of any kind, express or implied. Under no circumstances should any of these reports or any information
herein be interpreted or used as investment advice, or understood as an offer to sell or the solicitation of an offer to
buy any securities or other financial instruments. FS Associates publishes research reports on publicly traded
securities. The reports are the property of FS Associates. The opinions, information and reports set forth herein are
solely attributable to FS Associates.

By downloading, accessing, or viewing any research report, you agree to the following Terms of Use. You agree that
use of the research presented in any report is at your own risk. You (or any person you are acting as agent for) agree
to hold harmless FS Associates, their affiliates and related parties, including, but not limited to any members, partners
and managers (collectively, the “FS Associates Related Persons™) for any direct or indirect losses, including trading
losses, attributable to any content in a research report. You further agree to do your own research and due diligence
before making any investment decision with respect to securities of the company covered herein (each, a “Covered
Company”) or any other financial instruments that reference the Covered Company or any securities issued by the
Covered Company.

You represent that you have sufficient investment sophistication to critically assess the information, analysis and
opinion presented in any FS Associates report. You further agree that you will not communicate the contents of reports
and other materials made available by FS Associates to any other person unless that person has agreed to be bound by
these Terms of Use. If you access, download or receive the contents of FS Associates reports or other materials on
your own behalf, you agree to and shall be bound by these Terms of Use. If you access, download or receive the
contents of FS Associates reports or other materials as an agent for any other person, you are binding your principal
to these same Terms of Use. As of the publication date of a FS Associates report, FS Associates Related Persons,
possibly along with or through its members, partners and managers, have a position (long or short) in one or more of
the securities of a Covered Company (and/or options, swaps, and other derivatives related to one or more of these
securities), and therefore may realize significant gains in the event that the prices of a Covered Company’s securities
decline or appreciate.

FS Associates Related Persons may continue to transact in Covered Companies’ securities for an indefinite period
after an initial report on a Covered Company, and such position(s) may be long, short, or neutral at any time hereafter
regardless of their initial position(s) and views as stated in the research report. Neither FS Associates nor FS Associates
Related Persons are required to update any report or information to reflect changes in positions that may be held by
FS Associates Related Persons. This is not an offer to sell or a solicitation of an offer to buy any security. Neither FS
Associates nor any FS Associates Related Person are offering, selling or buying any security to or from any person
through any FS Associates research reports. FS Associates is affiliated with Frankfurt School of Finance &
Management and does not trade real-money securities. FS Associates does not render investment advice to anyone.
You understand and agree that FS Associates does not have any investment advisory relationship with you or does
not owe fiduciary duties to you. Giving investment advice requires knowledge of your financial situation, investment
objectives, and risk tolerance, and neither FS Associates nor FS Associates Related Persons have such knowledge
about you.
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The research and reports made available by FS Associates express the opinion of FS Associates and its Related Persons
as of the time of the report only. Reports are based on generally available information, field research, inferences and
deductions through the applicable due diligence and analytical process. To the best of the applicable FS Associates’
ability and belief, all information contained in any of our reports is accurate and reliable, is not material non-public
“insider” information, and has been obtained from public sources that the FS Associates believes to be accurate and
reliable, and who are not insiders or connected persons of the Covered Companies or who may otherwise owe a
fiduciary duty, duty of confidentiality or any other duty to the Covered Company (directly or indirectly). However,
such information is presented “as is,” without warranty of any kind, whether express or implied.

With respect to research reports, FS Associates makes no representation, express or implied, as to the accuracy,
timeliness, or completeness of any such information or with regard to the results to be obtained from its use. Further,
any research report contains a very large measure of analysis and opinion. All expressions of opinion are subject to
change without notice, and FS Associates does not undertake to update or supplement any reports or any of the
information, analysis and opinion contained in them. In no event shall FS Associates or any FS Associates Related
Persons be liable for any claims, losses, costs or damages of any kind, including direct, indirect, punitive, exemplary,
incidental, special or, consequential damages, arising out of or in any way connected with any information presented
in any FS Associates report. This limitation of liability applies regardless of any negligence or gross negligence of FS
Associates or any FS Associates Related Persons. You accept all risks in relying on the information presented in any
FS Associates report. You agree that the information in any FS Associates research report is copyrighted, and you
therefore agree not to distribute this information in any manner without the express prior written consent of FS
Associates. If you have obtained FS Associates research reports in any manner other than as provided to you by FS
Associates or FS Associates Related Persons, you may not read such research without agreeing to these Terms of Use.
FS Associates research reports may contain “forward-looking” information, statements or estimates which are not
entirely historical in nature. Reliance on such information, statements, estimates or projections are at the sole
discretion of the reader. Past performance is no guarantee of future results.

VI. Risikohinweis und Haftungsausschluss

Die auf der Webseite von FS Associates und anderen Seiten, insbesondere sozialen Medien wie Twitter, Instagram
und LinkedIn, dargestellten Transaktionsaktivititen bzw. Kommentare zur Markteinschitzung von FS Associates und
zugehorigen Personen enthalten keine Anlageberatung oder Anlageempfehlung und stellen keine Aufforderung zum
Erwerb oder Verkauf von Wertpapieren oder Finanzprodukten dar. FS Associates haftet nicht fiir Schiden, die auf
Inhalte unserer Webseite oder verwandter Seiten zuriickgefiihrt werden kdnnten. Insbesondere ibernehmen wir keine
Gewihr hinsichtlich Korrektheit und Vollstindigkeit der dargestellten Inhalte.

Alle Inhalte sind nicht nach den gesetzlichen Vorschriften fiir Finanzanalysen erstellt worden und sind nicht auf
individuelle Gegebenheiten und Bediirfnisse von einzelnen Lesern ausgerichtet. Insbesondere sind weder
Risikobereitschaft noch finanzielle Verhéltnisse des einzelnen Lesers beriicksichtigt. Alle Inhalte sind somit als reine
Hintergrund- bzw. Marketinginformationen von FS Associates zu verstehen. FS Associates untersagt die
unautorisierte Vervielfaltigung bzw. Veroffentlichung der auf unserer Webseite und verwandten Seiten dargestellten
Inhalte.
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