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Abstrato

Em 29 de setembro de 2022, a Porsche AG, um dos principais fabricantes mundiais de automoveis
de luxo, foi cotada na bolsa de valores de Frankfurt com uma avalia¢do de mais de 75 mil milhdes de euros,
com um pre¢o de mercado primario de 82,50 euros por agdo e um preco de fecho no primeiro dia de
negociacao de 82,52 euros por agdo. Para concretizar este projeto, a Porsche AG rodeou-se de alguns dos
principais bancos de investimento do mundo. O objetivo do presente documento ¢ destacar o papel
desempenhado pelos bancos de investimento numa OPI de uma grande empresa do sector automével como

a Porsche AG.

A revisdo da literatura sobre o tema tem salientado a importancia dos bancos de investimento nas
finangas do século XXI, em particular no que respeita as [PO. No entanto, o potencial duplo papel dos
bancos de investimento como consultores e subscritores durante um projeto deste tipo chamou a atengdo de
alguns autores, uma vez que poderia conduzir a um conflito de interesses entre os interesses dos seus
clientes (Emissor ou investidores) e os do proprio Banco. Além disso, uma OPI deve respeitar as regras
estabelecidas para o mercado de entrada e pode revelar-se complexa em funcdo das condi¢des de mercado

e do sector de atividade da empresa.

Para exemplificar melhor o assunto, ¢ escolhido o caso da Porsche AG, com o objetivo de
determinar a estratégia de precos utilizada pelos bancos de investimento envolvidos no projeto e destacar

0s seus papéis.

Em termos de metodologia, comegamos por fazer uma analise do mercado e do sector, bem como
da empresa antes e depois da OPI. Utilizamos trés modelos de avaliagdo: o método dos fluxos de caixa
descontados, o método dos multiplos e, finalmente, o método do valor acrescentado do capital proprio, que
conduzem o projeto a uma comparagao entre o preco de emissao da IPO, o prego de fecho do primeiro dia

de negociagdo e os trés valores justos por agdo encontrados.
Os resultados da investigagdo mostram que a Porsche AG esta subavaliada, com o método do

Discounted Cash Flow a indicar um preco da acdo de 99.32 EUR, o método dos multiplos a indicar um

preco da ag@o de 86.77 EUR e o método do Equity Added Value a indicar um preco da acdo de 87.68 EUR.
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Abstract

On September 29, 2022, Porsche AG, one of the world's leading manufacturers of luxury
automobiles, was listed on the Frankfurt stock exchange at a valuation of over 75 billion euros, with a
primary market price of EUR 82.50 per share and a closing price on the first day of trading of EUR 82.52
per share. In order to realize this project, Porsche AG has surrounded itself with some of the world's leading
investment banks. The purpose of this paper is to highlight the role played by investment banks in an [PO

for a major automotive company such as Porsche AG.

The literature review on the subject has highlighted the importance of investment banks in 21st
century finance, particularly when it comes to IPOs. Nevertheless, the potential dual role of investment
banks as advisors and underwriters during such a project has drawn the attention of some authors, as it
could lead to a conflict of interest between the interests of their clients (Issuer or investors) and those of the
Bank itself. What's more, an IPO must comply with the rules laid down for the entry market and can prove

complex depending on market conditions and the company's industry.

To further exemplify the subject, the case of Porsche AG is chosen, with the aim of determining the
pricing strategy used by the investment banks involved in the project and highlighting their roles.

In terms of methodology, we firstly conduct a market and an industry overview as well as the
company one’s prior and post [PO. We use 3 valuation models : the Discounted Cash Flow method, the
Multiples Method and finally the Equity Added Value Method which lead the project to a comparison
between the issue price of the IPO, the closing price of the first trading day and the three fair values per

share found.

The results of the research show that Porsche AG is undervalued, with the Discounted Cash Flow
method showing a share price of 99.32 EUR, the Multiples method showing a share price of 86.77 EUR
and the Equity Added Value method showing a share price of 87.68 EUR.

JEL Classification: G10, G12, G17, G24, G32, G34

Keywords: Initial Public Offering, Investment Banks, Valuation, Automotive Industry, Porsche
AG
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1. Introduction

The main purpose of this Thesis is to better understand the role of Investment Banks in the
valuation strategy of a fair share price for a big automotive company such as Porsche AG during

an IPO.

Porsche is a German company mainly known as one of the top sport car manufacturers.

The company went public on September 29, 2022, by entering at the Frankfurt Stock Exchange.

To determine the pricing strategy used by the Investment Banks involved in the book of
the Porsche AG’s IPO, three mainly known valuation Methods will be used: the Discounted Cash
Flow method, the Multiples Method and finally the Equity Added Value Method. This will lead
the project to a comparison between the issue price of the IPO, the closing price of the first trading

day and the three fair values per share found by conducting the different methods of valuation.

The project is subdivided as follow: Chapter 2 consists of a literature review of the major
themes to be addressed on the subject. Meaning, the presentation of an IPO project, the reasons
for a company to go public, the Investment Banking origin, the main Investment banking
operations within the financial sector, the main roles of Investments Banks in IPOs, the pricing
strategy behind an IPO ,the requirements, and the pricing strategy on the Frankfurt Stock Exchange
and finally the valuation methods investment banks could use while conducting an IPO process .
Chapter 3 will be presenting the hypothesis that emerge from the literature review and that need to
be analyzed during the project. Chapter 4 provides a clear overview of the market, with a
macroeconomic analysis of the years leading up to and following the IPO, as well as an analysis
of the automotive sector. Chapter 5 gives a clear company overview during the prior years of the
IPO. Chapter 6 presents the assumptions and application lined to the valuation methods in the
context of Porsche AG's IPO. Finally, Chapter 7 draws conclusions on the role of Investment Banks

and the Porsche AG’s pricing strategy.






2. Literature Review

2.1. What is an IPO?

An Initial Public Offering (IPO) corresponds to a change in the status of a company's
shares. Initially, shares in a company are generally traded privately. The IPO makes this exchange

available to the public for the first time. This is known as the primary market.

Draho (2004), defined this process as the means by which unlisted companies offer their
equity to potential new investors. He also categorized these investors into two categories: the
promoters and the financial investors. On the one hand, promoters want to acquire control of a

company, while on the other, investors want a favorable return on their investment.

Brau & Fawcett (2006), defined this process as a "market window". This is the means by
which a company can open up a new ownership perspective by offering its shares to a wide range
of investors, both institutional and individual. This new opening is also seen by these authors as
an opportunity for the company to increase its capacity to finance external growth, by selling its

shares as a means of carrying out acquisition operations (Brau & Fawcett, 2006).

Nevertheless, Bochner et al. (2016), warned of the potential fallout from such an action, as
it can also lead to unfavorable conditions due to the implementation of regulations aimed at
preventing conflicts of interest and safeguarding the interests of minority groups. Indeed, it is
important to note that, during an IPO, only a part of the company's shares is offered for sale on the
primary market. This means that some shares will still be held by early investors that may not have

the same vision as the new ones.



2.2. Why should a company go public?

Therefore, it’s important to understand what is driving a company to launch such a long
and difficult project. Bender & Ward (2009) highlight two major hypotheses regarding a company's
IPO. The first is that the company will continue to expand by trying to raise capital. The second,
more relative to mature companies, is to offer an exit opportunity for historical shareholders by

guaranteeing the sale of all or part of their shares to new shareholders.

An IPO can be motivated by four major reasons: to make a strategic business decision to
enhance the company's reputation, the effect of the IPO on the cost of capital, to simplify

acquisition activities and for insiders seen as a means to cash out.

Firstly, an IPO can be seen as a strategic choice for a company. According to Chemmanur
& Fulghieri (1999), an IPO could lead to a more equitable ownership structure, thereby increasing
the liquidity of the company's capital. This theory is supported by research conducted by Brau,
Rayan & Degraw (2006) among 438 CFOs of US companies (with a 44.5% participation rate).
Nevertheless, Jong, Huijgen, Marra & Roosenboom (2012) found a positive correlation between
ownership and the likelihood of an IPO, concluding that insiders would prefer to retain full control
of the company rather than go public. On the other hand, companies have the chance to enhance
their reputation more externally to the company (Bradley, Jordan & Ritter, 2003), which in turn
affects their position on the market (Chemmanur & He, 2011). For UK companies, reputation and
publicity are the main drivers of an IPO, as demonstrated by Burton, Helliar & Power (2006), and
by Pastor-Llorca & Poveda-Fuentes (2006) for Italian companies. Additionally, over 80% of CFOs
in Europe concur that the IPO gives the company visibility, which boosts its reputation (Bancel &

Mittoo, 2013).

In IPOs, analysts play a crucial role as they may have an impact on the issuer, the
underwriter can profit from analysts who may feel under pressure from investment banks or broker
firms to make biased recommendations because doing so may have an impact on their reputation
and income (Roger, 2018). Analysts' recommendations not only affect an issuer's reputation, but
also its trading volume (Mehran & Peristiani, 2009). Investment bank/broker houses "encourage"

its analysts through short-term incentives (pay) and long-term incentives (reputation) in order to



maintain their reputation and boost commissions. According to Irvine (2004), the Toronto Stock
Exchange has both reputational consequences and incentives to make upbeat predictions. The
impact of analyst expectations on the company's capital structure is also highlighted by Dambra,
Field, Gustafson & Pisciotta (2018), which brings us to the second reason for going public: the
effect on the cost of capital. The classic method proposed by Modigliani & Miller (1963) states
that the cost of equity capital increases with the debt-to-equity ratio. Since both managers and
investors have access to all information, Modigliani & Miller (1963) support the Trade-Off Theory,
which states that when a corporation switches from equity to debt, it is switching from a more
expensive source of financing to one that is less expensive. As a result of the firm's capital
becoming riskier, the debt-to-equity ratio will rise, and the cost of equity capital for the company
will follow this progression. An IPO will result in a lower debt-to-equity ratio, which will lower
the cost of equity financing and raise the value of the company's stock. Myers & Majluf (1984)
and Myers (1984), in contrast to Modigliani & Miller (1963), have discussed the impact of
asymmetric information between management and investors and a potential decline in stock price.
They also support a hierarchy of funding, with internal funds coming first, followed by debt issues
and, last but not least, external equity issues. In other words, businesses typically employ a

hierarchical finance structure where debt takes precedence over outside stock.

Third, IPOs might streamline the acquisitions process. Insiders can exit and have the
chance to receive a premium of up to 22% over those who sell out to acquirers by using the IPO
to increase the company's value in advance of a sale or to be acquired in exchange for shares
(Pagano, Panetta & Zingales 1998), (Zingales, 1995). Similar to Brau, Francis & Kohers (2003),
Qi, Sutton & Zheng (2015) demonstrate that regardless of the alliance history, the stock offer

premiums are higher than the cash offer premiums for US enterprises.

According to (Zingales, 1995), the final argument to go public, is that insiders may view
the IPO as an opportunity for profit. Insiders consequently sell shares at profitable moments in
order to grow their wealth (Ang & Brau, 2003). A company's venture capitalist may also be able
to quit more easily after an IPO, giving the company more power (Black & Gilson, 1998). The
studies made by Espenlaub, Khurshed & Mohamed (2015) show that IPO exits are more common



for enterprises outside of the UK, whereas mergers and acquisitions are the most prevalent exit

strategy for UK businesses.

2.3. What is the origin of Investment Banking?

According to Haentjens & Gioia-Carabellese, (2015), investment banking emerged in the
late 1800s, when financial institutions decided to integrate investment advisory services with their
commercial activities. These same institutions therefore now offered the classic services of a bank,
namely taking deposits and granting loans to individuals and companies and took on the role of
financial intermediaries between investors and companies during the process of raising capital for

businesses by issuing shares and bonds on the public markets.

The 1929 crisis, mainly due to excessive speculation on the part of certain banks,
led regulators to take an interest in the potential separation of commercial and investment banking
entities. In 1933, the US government voted the Glass-Steagall Act, which provided for the
separation of commercial and investment banks to prevent the insolvency of investment
intermediaries from leading to the bankruptcy of the commercial banks (Cassis et al., 2016).

This law was therefore the initial phase in setting up the framework for investment banking
institutions. At that time, they functioned solely as intermediaries between companies and

nvestors.

The US government only decided to repeal this law in 1999, under pressure from the
banking sector according to Filson & Olfati (2014), in favor of a new, more appropriate set of
regulations: the Gramm-Leach-Bliley Act. Chen & Wu (2021), argued that the repeal of the 1933
law led to a consolidation of the various branches of the investment banking sector as some of the
investment banks now started to play an active dual role by providing both advice and financing

to the buyer in the same transaction.

According to Golubov, Petmezas and Travlos and Herron (2022), in the late 20"
century, investment banking sector began to take off, with the emergence of 8 major top tier banks

which are Goldman Sachs, Bank of America Merrill Lynch, Morgan Stanley, JP Morgan, Citi,



Credit Suisse (now absorbed by UBS), Barclays and Lazard. According to these authors, these top

tier banks were most of the time involved in deals related to the Investment Banking sector.

The 2008 crisis, which had a major impact on the financial sector led to increased
supervision and the creation of new regulations for the sector, such as Basel III. Especially with
the collapse of Lehman Brothers which was previously one of the top tier banks in terms of
investment banking. This new regulation, based on the previous ones, governs the global
investment banking sector. In effect, it is a set of global banking regulations and agreements drawn
up by the Basel Committee on Banking Supervision, introducing stricter capital and liquidity

requirements for banks to reinforce their financial stability (Cassis et al., 2016).
Today, these "investment banks" remain at the heart of the global financial markets of the

21% century as they offer a wide range of services, from advice on corporate strategy and capital

raising to the trading of complex financial instruments (Liaw, 2012).

2.4. How do investment banks operate in the financial sector?

As explained previously, an investment bank is a financial institution that offers a range of
financial services to individuals, companies, and governments. The services offered by this type
of banks can be divided into two broad classes: services offered as advisors and services offered
as financiers, in some deals cases both type of services can be offered. Regarding this topic,
Esperanca & Gulamhussen (2001) argue that multinational banks follow their customers, whether

private or corporate, thanks to their reputations and their customers' particular knowledge.

e Investment Banks as advisors :

As advisors, investment banks, can first and foremost help companies set up financial
transactions such as mergers and acquisitions. According to Golubov, Petmezas and Travlos (2012)
as well as Servaes H., Zenner M. (1996) during these processes, the investment banks provide

structured advisory services to both buying and selling companies. For such deals, these banks



evaluate target companies, negotiate agreements and structure transactions to maximize value for
their selling clients and reduce costs for their buying clients.

The investment bank also offers its customers corporate finance advisory services. This
involves advising on capital structure, financing options and fund-raising strategies. Indeed, it is
with the help of these investment banks and their analyses that certain companies can decide on
their financing strategies: more access to debt or capital through bond or share issues, while

optimizing capital allocations (Linda Allen et al., 2004).

In situations of financial distress, investment banks offer restructuring advice to companies.
They intervene to renegotiate company debts, in the sale of assets and to implement new strategies

to secure their clients' financial health (Hoshi et al., 1990).

Some companies may also use investment banks for valuation purposes in a range of
contexts, such as tax planning, litigation, or simply financial reporting. Their role is to act as
intermediaries in the valuation of a company itself, or of its assets and securities (Gallemore et al.,

2019).

Finally, an investment bank can also act as an advisor during an IPO. As this is a highly
complex process. A company cannot undertake such a project without being properly advised. In
this context, Investment Banks determine offering prices, prepare regulatory files and advise

companies on investor relations (Giudici & Vismara, 2021).

e Investment Banks as Financiers :

As financiers, investment banks, are first and foremost facilitators of trading in a variety of
instruments, from equities and bonds to derivatives and currencies. Indeed, thanks to their Trading
and Sales desks, they guarantee market liquidity by gathering buyers and sellers and executing

their transactions (Lowry et al., 2019).

According to Linda Allen, Jagtiani , Peristiani , & Saunders (2004), as part of their primary

activities, investment banks also offer lending services of all kinds: corporate loans, mortgages



and even loans to individuals. Their role here is to negotiate the terms of loan contracts, both in
terms of the overall amount authorized and the setting of the borrowing rate.

Berzins, Liu & Trzcinka (2013) also added that Investment banks often offer asset
management services. These desks are directly involved in managing the portfolios of various
clients, whether they are private individuals, institutions or even funds.

They are also involved in risk management for their customers, offering hedging strategies

to reduce their exposure to market fluctuations.

Finally, according to Baron (1982a) the key duty of investment banks in the finance
industry is to act as underwriters in public offerings of securities. They agree with the company
wishing to increase its capital to purchase on behalf of the bank a portion of the securities issued,
and subsequently to own them in the bank's book. This role helps companies to raise capital
through IPOs, equity capital raisings and new debt issues, while guaranteeing firm interests, at
risk, taken by the banks. In return for the risk taken by the bank and depending on the contract at
the time of issue, the banks then have a choice of allocations. In other words, before the launch of
this type of offer, the banks involved in the deal is promoting it to its clients to gather their interests.
Once the offer has been launched, the bank can decide whether to allocate its clients. In the case
of non-allocation, the bank therefore decides to keep the securities in its own book to trade it at

risk in the name of the bank.

According to Lowry, Rossi and Zhy (2019), the investment banking business is genuinely
complex and can appear as a conflict of interest due to its various activities. In fact, according to
the author, this conflict lies mainly in the fact that the “advisor” part possesses substantial private
information that the “financier” part seeks to obtain. This conflict may arise for example in the

process of valuing a company as part of an IPO.

2.5. How Investment Banks play a crucial role in [POs?

As mentioned previously, an IPO is a highly complex exercise, requiring a lot of time and
a precise organization in the various stages of implementation. The length of this process can be

explained by the difficulty of aligning the various stages that make up the listing operation. The



issuer must also choose and surround himself with advisors, who can be, and often are, investment

banks, in order to prepare for the many stages involved.

Jenkinson & Jones (2007), explain in their work that investment banks play a key role in
the first stage of syndicate building. The syndicate is made up of all the banks with different
functions supporting the company's IPO. When this group is created, each of the functions is then
allocated to the various players. The global coordinator is then elected and is the key player in all
operations. He also organizes the activities of the investment banks within the syndicate. The
management group is also appointed and manages the syndicate and organizes the operations
required for the bidding and pricing process. Finally, the non-managing underwriter is another
branch of the banks that aims to place shares after finding investors, capturing their interest and
gathering all the information needed to generate the offer. Jones (2012) also highlights the
significant role played by investment banks in syndicates, which he sees as temporary
arrangements. Nevertheless, he also warns that this role can lead to serious asymmetries between

partners.

Khurshed (2019), highlights another crucial stage in which banks also play a key role: the
creation of the prospectus. This document contains all the information about the company and the
shares it will issue. A due diligence is carried out to analyze the feasibility of the business plan,
assess market conditions, the company's economic and financial structure and management
organization. The listing application and related documentation are filed with the stock exchange,
and the entity managing the exchange evaluates the document and, in the event of a positive
response, confirms the issuer's admission to the market. The filing ends with the publication of the
prospectus by the entity that has analyzed the documents. The company then enters the executive

phase.

Corwin & Schultz (2005), show that, during an IPO, investment banks play a key role in
designing the Equity Story. This is a report prepared by investment banks to present the company
and attract investors. It is the primary marketing tool for an IPO, and the basis on which the various
investors assess the company's value. This is the last stage of pre-marketing. The authors also

highlight the role of banks in the first marketing phase of the IPO, with the Roadshow. This is a
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meeting organized by the company and all the investment banks involved in the process, with the

aim of informing investors about the project and gathering their interest (Corwin & Schultz, 2005).

Cornelli & Goldreich (2001) highlight the role of banks in an IPO, emphasizing in
particular the role of the global coordinator during the book-building phase. This phase defines the
construction of the book of orders, in which the global coordinator collects all expressions of
interest from investors. This book is important to create the demand function, which will be the
starting point to define the maximum price for launching the offer on the market and for the final
price of the share issue. The most important details of this phase are the three types of bid used to
determine the share price. The strike bid is the category of investors who commit to buying a
certain number of shares irrespective of the price at which they are offered, while the limit bid is
the category of investors willing to buy a certain number of shares at a certain price. Tiered bidding
is the category of investors expressing interest in different quantities at different price levels. The
global coordinator compares the supply curve, which is fixed, with the demand curve, which is
inelastic, since at high prices, demand for shares is low. Once the study has been carried out, in
synergy with the syndicate and the issuer, the category of investors who contribute to the definition

of the price through their expression of interest will then be elected.(Cornelli & Goldreich, 2001)

Iannotta (2010) highlights the crucial role played by investment banks in the valuation of
a company going public. In particular, the obstacle they face in pricing: the trade-off between

investors' interest in paying a low price and the issuer's interest in selling shares at a high value.

2.6. What is the IPO’s pricing strategy?

The Issuer may experience underpricing despite various reasons to go public. The issue
price is therefore significantly lower than the opening and closing share price on the first day of
trading, after the [PO. Thus, the stock was underpriced while transferring the issuer’s capital from
old to new shareholders. In this case, the underpricing is rapidly corrected by the market due to a
high shareholder demand on the secondary market, as they all believe that price of the stock will
rise. This pricing strategy for IPOs called « underpricing » can be explained by knowledge
asymmetries between investors, issuers, and underwriters, issuer transfer of ownership and control

structure, litigation, and agency concerns.
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Welch (1992) proposes the « cascade hypothesis » for information asymmetries, according
to which investors ignore their own information and make judgments based on that of others. In
other words, investors "herd" in the avalanche of information, communication and interests as they
believe so many interests behind a project cannot be misleading (Vieira & Pereira, 2015).
According to Roider & Voskort (2016) 41,67% of the IPO investors ignore their own beliefs and
follow others. Due to knowledge asymmetries during the IPO, ignorant investors are more likely
to overpay and risk the Winner's curse according to Rock (1986). Where, according to Rock (1986)

and Chowdhry & Sherman (1996), adverse selection forces issuers to pay uninformed investors.

Ritter & Welch (2002) suggest using the discretionary power of underwriters to allocate
« hot-issue » shares to buyers interested in acquiring other IPOs, in order to prevent asymmetries
between investors. Where, Benveniste & Spindt, Baron (1982) and Baron & Holmstrom (1980)
argue that the underwriter knows more than the issuer and the investors about securities demand,
creating strong information asymmetries. Baron & Holmstrom (1980) advise that the issuer
delegate the minimum offer price choice to the underwriters, as underwriters' reputation or
persuasion may also affect securities demand (Baron, 1982b). In addition to their previous work,
Benveniste & Spindt (1989) warn of potential pre-offer information asymmetries between
underwriters and potential investors regarding the issue price strategy. Meaning that, the
underwriters will potentially question the market by communicating on the price range that was
fixed during the prospectus phase in order to gather as much information as possible from
investors. In this way, investors can provide underwriters with information on their willingness to
invest in the project and their highest price limit. On the basis of this information, the underwriters

can then adjust their opinion of the issuer's issue price.

Even if underwriters have access to larger information regarding an IPO, competition
between them does not solve the problem of underpricing either (Hoberg, 2007). Hoberg (2007)
shows that underwriters with more accurate IPO valuations tend to underprice more than their
competitors. He also believes that underwriters who underprice IPOs once will continue to do so

in the future.
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Booth & Chua (1996) explain that an IPO allows ownership of a company to be dispersed,
thereby increasing liquidity within the firm. The authors also argue that underpricing is a positive
function of ownership dispersion in the presence of costly information. Jacoby & Zheng (2010)
support Booth & Chua ideas, where as Bouzouita, Gajewski, Gresse (2015) find no association

between the two variables, implying that ownership dispersion does not affect liquidity.

According to Tinic (1988), corporations and investment banks may underprice the stocks
to protect against future litigation. Lowry & Shu (2002) also argue that corporations with a higher
litigation risk tend to accept the underpricing of their shares. Lin, Pukthuanthong & Walker (2013)
identify international scenarios, supporting Tinic (1988) and Lowry & Shu (2002) assumption.
They argue that underpricing for corporations going public in a country depends on its litigation
risk. Whereas, Walker, Turtle, Pukthuanthong & Thiengtham (2015) find no association between
underpricing and litigation risk, but instead propose a relationship between supply price and

litigation risk, i.e., the higher the offer price, the higher the likelihood of post-IPO litigation.

Finally, agency issues and the spin-off or the deliberate underpricing hypothesis. Loughran
& Ritter (2002) analyze this spin-off theory, according to which underwriters are recruited and
therefore attracted to the project by underpricing the shares issued in order to obtain side payments.
Underwriters may then decide to allocate the undervalued shares to investors in exchange for
commissions, to executives to influence their decision, or to the company itself through a "friends
and family" program, known as "spinning", which aims to keep a portion of the shares allocated
to them on the primary market in the investment bank's book, for resale on the secondary market

(Liu & Ritter, 2010).

Meanwhile, Aggarwal & Wu (2006) examine this phenomenon when investors agree to
acquire shares on the secondary market, but must first gain access to the IPO through interests
shown at Investment Banks. The corporate strategy defined by investment banks in this case may
therefore be to set a lower price than the fair price in order to attract the greatest number of
investors and offer their shares on the secondary market at a higher price. Aggarwal, Krigman &

Womack (2002) refer to this as the "lock-up effect". This period during "hot issues" automatically
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boosts the share price, as the underwriters involved voluntarily hold a certain number of shares in

order to stabilize the market.

According to several authors, this voluntary undervaluation can pose a major threat to listed
companies, as it can also lead to share underperformance. Loughran (2002) have shown that it can
lead to a five-year period of underperformance, while Ritter (1991) insists on the possibility of

underperformance occurring during the first three years following IPO.

However, this underperformance can also result from disagreement between investors and
underwriters, a window of opportunity or the influence of an impresario. Miller (1977) proposes
that investors' views on the future performance of initial public offerings differ because of
uncertainty and risk. Investors will therefore trade according to how they interpret public
information, whereas underwriters will trade according to the private information to which they
have access. Miller (1977) therefore highlights the fact that optimistic investors buy more shares
than pessimistic ones. The higher the disagreement over the share's value, the higher its price on
the secondary market will be in relation to its issue value and, once the uncertainty is removed, its

future returns will be lower (Diether, Malloy & Scherbina 2002).

Shiller (1990) claims that on the one side underpricing IPOs will yield large initial returns,
making the impresario seem like a smart investment advisor. “Underwriters let the high initial
returns run for a while to generate publicity and goodwill for the IPO's.”(Shiller, 1990).
Nevertheless, on the other side, as the market learns more, IPOs with large early gains may

underperform in the future.
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2.7. What are the requirements and the pricing strategy on the Frankfurt
Stock Exchange ?

According to the Deutsche Borse AG (2023a), to be listed at the Frankfurt Stock Exchange
company must comply to several requirements depending on the specific market choice.

Potential IPO candidates can select the regulated market, where a number of legal as well
as follow-up requirements must be satisfied, on the one hand. Firms can choose between the Prime
Standard, which demands even more transparency, and the General Standard after selecting the
regulated market. Candidates can, however, choose the Open market, where only the bare

minimum of formal criteria are required (Deutsche Borse AG, 2023a).

Candidates who want to be approved for trading on a German organized market must
submit a security prospectus as part of the official listing process. This prospectus includes general
information about the offering and the firm, risk factors, and annual financial reports for the three
fiscal years preceding the offering, among other things. A free float percentage of at least 25% is
the fundamental condition, but there are several other share-specific requirements as well. A free
float of 25%, in instance, means that 25% of a company's shares must be publicly tradeable and
not held by significant shareholders or other long-term investors. A minimum par value of €1 for
each stock, a market capitalization of free float of at least €1.25 million, and the general condition
that the shares are held by at least 100 different owners are additional requirements (Deutsche

Borse AG, 2023b).

Past research conducted by Wasserfallen & Wittleder (1994) on 92 public offerings on the
Frankfurt Stock Exchange between 1961 and 1987 showed that IPOs on this market tend to be
undervalued by almost 15% on average. More recent research conducted by Kiefer (2020) tend to
confirm Wasserfallen & Wittleder (1994) claims. Indeed, through an empirical analysis on the
pricing behavior of 130 IPOs on the Frankfurt Stock Exchange between 2001 and 2009 he was
able to show that, on average, IPOs on the Frankfurt Stock Exchange were undervalued by an

average of 6.17%, and in some cases by as much as 45%.
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2.8. How investment banks value companies?

According to Damodaran (2006b), value is seen as a fundamental element of financial
discipline. Valuation is of considerable importance in various sectors, such as corporate finance
and M&A analysis. Evaluation plays an essential role in several areas of finance, such as portfolio
management, acquisition analysis and corporate finance (Damodaran, 2012). Furthermore, the
significance of evaluation has become pivotal in the resource allocation process within
organizations, as resource allocation plays a critical role in determining the success or failure of a

business (Luehrman, 1997).

In Damodaran's (2012) analysis, it is posited that assets, regardless of their nature as
financial or material, has inherent value. To conduct a comprehensive evaluation of a company's
intrinsic value, it is vital to initially scrutinize the extant scholarly literature pertaining to the most
efficacious methodologies employed for ascertaining this value. The determined value is impacted
by the market's anticipations regarding the future performance of each company, which may
possess a subjective element (Berk & DeMarzo, 2017) . However, despite the prevailing consensus
regarding the viability of ascertaining a company's worth, there remains a lack of agreement
regarding the specific approach to be employed in determining said value. Multiple valuation
methodologies have been created for the purpose of assessing the value of assets, each of which is

grounded on unique assumptions (Damodaran, 2006a).

When selecting a valuation methodology for determining the worth of a particular firm, it
is imperative to take into account many elements like the current economic climate, the industry
in which the company works, and the unique attributes of the company's operations. In instances
where a definitive valuation method is not available for a particular company, employing multiple

valuation methodologies might yield a more accurate estimation of the company's worth.

According to Damodaran (2012), there exist three fundamental methodologies for
conducting business appraisal. The initial approach, referred to as the Discounted Cash-Flow
(DCF) method, establishes a connection between the valuation of the company and projected

future cash flows, which are adjusted to their present value. The second methodology, referred to
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as relative valuation, is assessing the worth of a company by juxtaposing it with other firms that
exhibit comparable attributes, such as earnings and sales. The third strategy, known as
Equity Value Added which measures a company ability to generate returns that exceed the

cost of its shareholders’ equity investment.

2.8.1. Discounted Cash Flows Valuation Method

The valuation model known as the Discounted Cash Flow (DCF) is utilized to ascertain the
equitable value of a company. This is achieved by estimating the present value of anticipated cash
flows associated with the asset, which are subsequently discounted at a rate that accurately reflects
the level of risk associated with said cash flows (Berk & DeMarzo, 2017). Over the last two
decades, this particular methodology has garnered significant popularity among investors and
managers due to its high level of accuracy and consistency, as noted by Berk & DeMarzo (2017).
Furthermore, Fernandez (2001) asserts that this methodology stands as the sole conceptually

correct approach to valuation within the realm of finance.

Although this approach is widely utilized as a valuation model, it is important to
acknowledge that it is not without its limitations. One of the primary concerns is its reliance on
future projections, which can introduce accuracy issues. Additionally, the model is susceptible to

bias and subjectivity, further compromising its reliability.

The DCF Valuation Model encompasses multiple models that can be categorized into two
distinct perspectives: Firm/Enterprise Valuation and Equity Valuation. The first perspective, which
encompasses the entire company, employs valuation models such as Free Cash Flow to the Firm
(FCFF), Excess Return Models (EVA), and Adjusted Present Value (APV). On the other hand, the
second perspective, which focuses solely on shareholders' value, utilizes the Free Cash Flow to
Equity (FCFE) valuation model. The subsequent pages provide a comprehensive examination of
each of these models, with the aim of selecting the most precise methodology for calculating the

fair equity value of Porsche AG.
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=  Firm Valuation: FCFF, Enterprise Value, TV

The FCFF model is widely utilized in the Discounted Cash Flow (DCF) Valuation Model
and is recognized as one of the prominent valuation models for assessing and evaluating a
company's financial well-being. As stated by Berk & DeMarzo (2017), this approach can be
defined as the aggregate of cash flows allocated to all stakeholders within the organization,
encompassing stockholders, bondholders, and preferred stockholders. In essence, it represents the
net cash flow generated after accounting for taxes, expenses related to depreciation and

amortization, net working capital, and fixed asset investments (capex).

FCFF = EBIT (1 — t) + D&A — Capital Expenditures + Working Capital Changes (1)
Where,
EBIT : Earnings Before Interest and Taxes t — tax rate

D&A : Depreciation and Amortization

In order to ascertain the market value of a company, it is imperative to discount the future
free cash flow to the firm (FCFF) and the terminal value (TV) at the company's weighted average
cost of capital (WACC). Assuming the ongoing operation of the company, the terminal value
denotes the value of the business beyond the projected period, assuming perpetual growth at a
constant rate (g), which is expected to be equal to or lower than the overall economic growth rate

(Berk & DeMarzo, 2017)

@
_ FCFF, TVy
Enterprise Value = +

(1+ WACC): ' (1 + WACC)T

t=1
Where,

FCFF; : Free Cash Flow to the Firm Considering t period

WACC : Weighted Average Cost of Capital

FCFF: (1+ g) (3)

Terminal Valuer = WACC = g

g : Expected growth rate of the company
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= WACC

When calculating the value of a business, it is appropriate to utilize the weighted average
cost of capital (WACC) of the company as the discount rate for the expected free cash flow to the
firm, as indicated in the above equations. The Weighted Average Cost of Capital (WACC) is a
financial metric that quantifies the minimum rate of return demanded by all investors, including
both equity and debt holders, for their investments in each company (Berk & DeMarzo, 2017). Put
differently, the weighted average cost of capital represents the foregone opportunity of allocating

resources towards an investment in a particular firm.

Therefore, by considering the company's capital structure and estimating the cost of equity
(Re) and the cost of debt (Rd), the weighted average cost of capital (WACC) can be calculated as

follows:

4

E
WACC = 7, X x (1—1t) x
X pyp Tax =0 X5—F

Where,
1, : cost of equity

14 : cost of debt

E o , .
5. . bercentage of equity in the company’s capital structure
D

o.p . percentage of debt in the company’s capital structure

E : Equity’s market value
D : Debt’s market value
t : tax rate

= Cost of Equity

Koller, Goedhart & Wessels (2015) as well as Berk & DeMarzo (2017) advocate for the
presence of three distinct approaches for determining the anticipated return for equity investors.
These methods include the Capital Asset Pricing Model (CAPM), the Fama-French three-factor
model, and the Arbitrage Pricing Theory. According to Pratt and Grabowski (2014), there are three
additional methods that can be considered, namely the Market-Derived Capital Pricing Model, the
Yield Spread Model, and the Implied Cost of Equity Capital. Despite the existence of various
methodologies and certain critiques, the Capital Asset Pricing Model (CAPM) continues to be
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widely employed for the computation of the cost of equity (Re), establishing a connection between

anticipated returns and risk.

According to the Capital Asset Pricing Model (CAPM), the cost of equity can be
determined by adding the risk-free rate (rr) to the product of the market risk premium (rm — rr) and
the levered beta of the company, along with the country risk premium that accounts for the

additional risk associated with a specific market (Berk & DeMarzo, 2017) .

T, = CAPM = 17 + B, (1 — 77) 5)

Where,

re : cost of equity
re: risk-free rate
B, : levered beta

I'm . rate of return of the market
(r - rg) : market risk premium
m

= Cost of Debt

A company's debt cost is its return to creditors. Capital providers must be rewarded for the
risk of lending to a company. Debt costs are easier to assess than equity costs because observable
interest rates are a major factor. Debt costs represent a company's default risk and market interest

rates. It also helps calculate a company's WACC (Berk & DeMarzo, 2017).

ra =17 + Bp(tm — 17) (©)
Where,
rq: cost of debt
re: risk-free rate
Bp : beta of debt
I'm - rate of return of the market
(r, - rr) : market risk premium
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= Betas

The Capital Asset Pricing Model (CAPM) Beta is a singular metric that conveys to
financial investors and analysts the level of risk associated with a particular stock. The Beta is a
measure that quantifies the level of market risk, also known as systematic risk, associated with a
company in relation to the overall market. It is determined by evaluating the covariance between
the asset and the market portfolio, and subsequently dividing it by the variance of the market
portfolio (Berk & DeMarzo, 2017). According to Berk & DeMarzo (2017), the value of beta is
influenced by the financial structure. According to the author, there exist two primary methods of
financing a company, namely through equity or debt. In instances where a company's financing is
solely derived from its equity, it can be observed that the beta value aligns with the unlevered beta
(Bu) value. If the company is funded through a combination of equity and debt, its value can be

determined by the levered beta (BL), which can be computed using the subsequent formula:

b= Bo+ (B —Bo) X 3 x (1= 1) ()

Where,

g, = (=) (8)

(rm — Tf)

B, : levered beta

By : unlevered beta

Bp : beta of debt

g : debt-to-equity ratio, using the market value of equity
t : tax rate
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= Equity Value and Fair value for a share

The Equity Value of a Firm (EQV) can be reached by subscribing the Financial Debt of a
Company to its Firm Value.

EQV = Enterprise Value — Net Debt — Preferred Stocks — Minority Interests 9)

The valuation per share can then be determined by dividing the previously calculated

Equity Value (EQV) by the total number of outstanding shares of the company.

EQV (10)
nbr of oustanding shares

Fair Value for a share =

2.8.2.  Multiples Valuation Method

The Relative Valuation Model, alternatively known as the Multiple Valuation Model or
Pricing, represents an alternative approach to company valuation within the realm of corporate
finance. This methodology, in contrast to the assessment of a company's intrinsic value through
the DCF Valuation Model, employs a market-based approach to determine the company's worth

by examining the pricing of comparable companies or industries (Berk & DeMarzo, 2017).

In recent years, there has been an increasing trend in the adoption of this method for
company valuation. This can be attributed to its straightforwardness and efficiency in calculations,
as compared to the DCF Valuation Model (Berk & DeMarzo, 2017). However, it is important to
note that this pragmatic approach may result in an inaccurate estimation of the company's value.
This is primarily due to the oversimplification of factors such as risk, growth, and cash flows that

are inherently linked to the company.
Due to this rationale, certain financial scholars, such as Fernandez (2001), propose the

utilization of this methodology as an adjunctive strategy, to undertake a critical comparison with

the outcomes derived from the DCF Valuation Model.

22



According to Berk & DeMarzo (2017) research, the utilization of this methodology
necessitates adherence to four fundamental steps to ensure accurate computation of standardized

multiples and avoid potential complications. There are four steps that can be identified:

1.1.1 The concept of "multiple" refers to comprehending the methodologies employed to derive
estimates of multiples, as well as the consistent application of these measures across
comparable firms.

1.1.2  Elucidating the notion of "multiple" entails gaining an understanding of the cross-sectional
dispersion of this metric.

1.1.3  The objective of this analysis is to gain a comprehensive understanding of the multiple,
including its underlying fundamentals, the potential effects of various changes on the
multiple, and the interrelationships between the multiple and relevant variables.

1.1.4 Use the multiple by carefully considering the selection of companies for comparison.

With respect to the points, it is presumed that companies within the same industry possess
similar attributes, as stated by Berk & DeMarzo (2017) wherein comparable companies are
expected to exhibit equivalent levels of risk, growth, and cash flows to facilitate accurate valuation

of the company in question.

According to Fernandez (2001), there are three distinct categories of multiples. These
include multiples that are based on a company's capitalization, such as the Price Earnings Ratio,
Price to Sales, and Price to Book Value. Additionally, there are multiples that are based on a
company's value, such as EV/EBITDA and EV/Sales. Lastly, there are multiples that are referenced
to growth, such as EV/EBITDA growth.

In their work, Berk & DeMarzo (2017) classifies multiples into four distinct categories.
The first category encompasses multiples that are based on earnings, such as Price/Earnings and
EV/EBITDA. The second category comprises multiples that are based on book value, specifically
Price/Book value. The third category includes multiples that are based on revenues, such as

Price/Sales and EV/Sales. Lastly, the fourth category consists of sector-specific multiples.
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Although this approach may appear straightforward, the process of identifying suitable
companies for comparison can pose challenges. Moreover, the primary benefit of utilizing
multiples is to determine the extent to which the evaluated company is over or undervalued relative

to its peer group.

2.8.3.  Economic Value Added

The Economic Value Added (EVA) model can be seen as an alternative approach to the
conventional models such as the Discounted Cash Flow (DCF) valuation model. Berk & DeMarzo
(2017) stated that this methodology might be a way to assess the value generated or lost by an
investment or a collection of investments. It represents a distinct approach within the broader

category of Excess Return Models.

EVA = NOPAT — (Capital Invested Xx WACC) (11)

=  Market Value Added

After having conduct the EVA, it is important to compute the market value added (MVA)
as it represents the present value of future expected EVA (Stern & Shiely, 2003). This calculation
aims at discounting the EVA and the TV at the WACC.

d (12)

MVA — EVA, N TV
B (1+WACC) ~ (1 +WACO)T

Where,
. EVA;(1+ g) (13)
'™ WACC - g
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e Enterprise Value

The Enterprise Value could then be easily found by adding Capital Invested of last year to MVA.

EV = MVA + Capital invested, (14)

= Equity Value

As for the DCF valuation method the equity value can be found by adding the non-
operating assets and subscribing the Financial Debt and the non-operating Labilities of the

company to the Enterprise Value.

EQV = Enterprise Value — Net Debt — Preferred Stocks — Minority Interests (15)

From the EQV the Fair value for a share can then be computed by dividing the EQV by the

number of shares outstanding.

EQV (16)
nbr of oustanding shares

Fair Value for a share =
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3. Research Design

3.1. Research Context

In this literary review, we can see the different authors' points of view on the process of an
IPO and the reasons for a company to go public. In particular, the authors agree on four major
factors in setting up an IPO for a company. Research conducted by Bradley, Jordan & Ritter (2003),
Chemmanur & He (2011) and Burton, Helliar & Power (2006) among others, tends to prove that
this process improves a company's reputation. Modigliani & Miller (1963) et Field, Gustafson &
Pisciotta (2018) highlight the positive effect of an IPO on a company's cost of capital. Research
carried out by Zingales (1995) and Pagano, Panetta & Zingales (1998) demonstrates the
simplification of acquisition activities brought about by an IPO. Finally, Ang & Brau (2003) and
Espenlaub, Khurshed & Mohamed (2015) demonstrate the ability of a company to increase its
liquidity through this process. The authors also agree on the complexity of such an exercise, which
cannot be carried out without external assistance from investment banks. On this subject, Liaw
(2012) shows that investment banks are now at the heart of this type of process, becoming a major
player in 21 century financial sector. The role of investment banks in an IPO process is defined
by the authors through two major roles. On the one hand, investment banks play a role of advisors,
as defined by Giudici & Vismara (2021) by determining the offer price, preparing regulatory files
and advising companies on investor relations. On the other hand, some of banks involved in the

process also play a financial role, as Baron (1982a) points out with their work as underwriters.

Nevertheless, the involvement of external players such as investment banks in such a
process may also raise a potential conflict of interest as highlighted by Lowry, Rossi and Zhy
(2019). Indeed, investment banks act as advisors and underwriters in the same process. They may
therefore be led to make biased decisions, as shown by Welch (1992), Baron & Holmstréom (1980)
and Loughran & Ritter (2002), regarding the valuation of the company, and thus deliberately

determine an issue price lower than the real fair value of a share.

Another key element highlighted through this literature review is the fact that the access to
a stock market listing is regulated, as demonstrated by the Frankfurt Stock Exchange. The company

must therefore comply with numerous rules in order to be approved by the Frankfurt stock
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exchange and succeed in having its shares traded on an organized German market. Regarding this
specific market, the studies carried out by authors such as Wasserfallen & Wittleder (1994) and
more recently Kiefer (2020), are intended to endorse the previous authors' arguments that
companies tend to be undervalued at the time of an IPO. Moreover, as demonstrated in the work
of Caussat (2021), studies of banking activities tend to focus on Anglo-American players, this
reduces serious analysis of IPOs to the US and UK markets. Moreover, through this literature
review process no serious research has been found related to the underperformance or overpricing

of companies in the automotive sector during an IPO.

We can see from this discussion that the role of investment banks is very strong during the IPO
process. Their involvement as advisors to the company is decisive in the valuation process but can
be biased by their involvement as underwriters. Moreover, there are only a limited number of
research that investigates potential IPO undervaluation on the German market and on the

automotive industry.

Finally, this literature review also shows the importance that authors such as Luehrman
(1997), Damodaran (2012) or Berk & DeMarzo (2017) attach to the valuation of a company as
the key to its success or failure. They also agree that 3 major models can be used by investment
banks when carrying out an IPO: the Discounted Cash Flow valuation method, the Multiples

valuation method and the Economic Value-Added valuation method.

3.2. Research Methodology

Considering all the research carried out on the role of investment banks regarding the
valuation of a company at the time of an IPO, as well as the very limited amount of IPO-related
research on the German market and in the automotive industry, our research focuses on a particular
and very recent case study that has not yet been explored. This is Porsche AG's IPO on the
Frankfurt Stock Exchange on September 29, 2022. We consider this study in order to test the
hypotheses set out below, while demonstrating the role of the investment banks involved in the

valuation of such a company linked to the automotive sector. The main aim of our study is therefore
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to determine whether or not the issue price of Porsche AG shares was undervalued and if the

investment banks involved in the deal may have play a role in this strategy.

To do this, we will start by looking at the market situation prior and after the IPO, providing
a macroeconomic outlook and an overview of the automotive industry.

We will then take a retrospective look at the company Porsche AG before its [PO. The
company's history will be presented. We will then look at the company's main revenue drivers. The
company's corporate structure at the time of the IPO will also be presented. Next, we present a
financial and non-financial analysis of Porsche AG before and at the time of the IPO. Finally, we
close this section on the company with a comprehensive analysis of its listing on the Frankfurt

Stock Exchange, including a broad survey of the investment banks involved in the deal.

The 3 company valuation models presented in the literature review will be apply to the case
of Porsche AG by means of assumptions that will enable us to determine a fair value for the share
price emanating from each model. DCF, EVA, and the Comparable approach are crucial to
assessing the creation and destruction of value in an Initial Public Offering. Indeed, DCF's allow
to assess the IPO's prospective revenue streams. EVA assesses if the [PO creates value above the
cost of capital revealing how the offering may affect shareholder wealth. The Comparable
technique uses market data from similar firms to assess the IPO's value against real market
transactions and industry indicators. The choice of these three valuation models is explained by
the fact that they represent three types of company valuation. The intrinsic assessment of the
company's value with the DCF; the market-based assessment with the comparable and finally the

excess return assessment with the EVA.
Finally, the results found will be compared with the share's issue price and its closing price
at the end of the first trading day. These analyses will enable us to determine the valuation strategy

used by the banks involved in the deal and if they may have played a role in it.

Finally, it is important to mentioned that our study will be based mainly on the following

documentation:
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e Data extracted from Bloomberg and related to Porsche AG or the companies that are
mentioned in the analysis

e Data provided by the company Porsche AG’s : Prospectus, Financial reports, or non-
financial reports

e Press articles related to the deal, Porsche AG or companies linked to the deal.

The case study enables us to focus on a specific case by choosing a single entity to analyze.
In the case of an IPO, it allows us to delve deeper not only into the company itself, but also into
growth projections, market conditions and sector specificities. All these details then feed into a
concrete case study of the chosen entity linked to this entity. It can also be used to demonstrate or
refute important factors that may have been identified in empirical studies through a particular
case. For example, in the case of an IPO, the frequent undervaluation of a company by investment
banks and the close examination of the details that led these banks to create or destroy a company's

value.

3.3. Hypotheses Design

With the help of research carried out on the subject through the literature review and the

announcement of the research design, 2 main hypotheses are to be tested in this thesis:

Hypothesis 1 - Investment banks created value for Porsche AG while running the IPO:
This hypothesis argues that investment banks involved in Porsche AG’s IPO added a significant
value to the company during the IPO process. They brought their expertise, market knowledge and
a range of financial services that helped the company to go public smoothly and with a favorable
valuation at the right time. They helped market the IPO to potential investors, generating interest
and demand for the company's shares. Finally, they provided price stabilization mechanisms after
the IPO to avoid excessive volatility and support the share price, while guaranteeing a consistent

issue price.
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Hypothesis 2 - Investment banks destroyed value for Porsche AG while running the IPO:
This hypothesis suggests that the investment banks involved in Porsche AG's IPO did not act in
the issuer's best interests and potentially destroyed value during the IPO process. Indeed, the
investment banks may have underpriced the IPO to ensure a successful launch, which could have
led the company to leave money on the table by not capturing the full value of its shares. They
may also have prioritized their own profits or their relationships with certain investors over the
interests of the issuer. They may also have undertaken practices designed to manipulate the market,
for example by offering a lower-than-normal issue price or artificially inflating demand, which can

have negative consequences for the company and its shareholders.
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4. Market Overview

4.1. Macroeconomic Qutlook

4.1.1. Gros Domestic Product

Gross Domestic Product (GDP) growth is a fundamental indicator of a nation's economic
performance. It measures the increase in the total market value of all goods and services produced
within a country over a specific period, typically a quarter or a year. GDP growth indicates the rate
at which an economy is expanding or contracting. A positive GDP growth suggests economic
expansion, while negative growth indicates a recession. This growth is influenced by various
factors, including consumer spending, business investments, government expenditure, and net
exports. A robust GDP growth is often associated with job creation and an improved standard of
living. Policymakers use GDP growth data to evaluate the health of an economy, make informed
decisions, and implement economic policies. However, it's essential to consider factors such as the
quality of economic growth, income distribution, and environmental sustainability when analyzing

the implications of GDP growth for society as a whole.

The graph below is representing the real growth of the GDP over the 10 last years (2012-
2022) considering the countries and regions where Porsche AG is most active, as well as the whole

world trend.

Figure 1 : GDP Growth over the 10 past years in different regions/countries and world trend
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As previously mentioned, the table above shows the real GDP trends for the regions and
countries in which Porsche AG, the subject of our research, is most active. It shows constant GDP
growth from 2012 to 2019 for European Union countries, ranging from -0.67% in 2012 to +2% in
2019. The chart also shows that North American countries such as Canada and the USA are also
recording constant GDP growth, averaging +2% for Canada between 2012 and 2019, and +2.28%
for the USA. China, one of the countries in which Porsche AG achieves the bulk of its sales,
recorded slightly lower year-on-year growth over the years 2012-1019, but still recorded average

annual growth of around +7.07% over these 8§ years.

The year 2020 marks the end of global GDP growth. In fact, as we can see from the global
trend chart, between 2012 and 2019 global GDP grew by an average of +3.42% a year. However,
in 2020, with the arrival of the global Covid-19 epidemic leading to major lockdowns in many
parts of the world, growth was severely impacted. Indeed, many companies saw their production
slow down or even stop in order to combat the proliferation of the epidemic. The European Union
was hardest hit, recording the biggest drop in growth, with GDP down by almost -5.59%. The
United States and Canada were also hard hit, losing -3.4% and -5.23% respectively of their annual
GDP. Only China seems to have escaped this negative growth, despite a notable slowdown from

+5.95% in 2019 to +2.24% in 2020.

The year 2021 marks a return to global growth, driven in particular by the reopening of
countries and the consequent return to normal trade in goods, as well as the free movement of the
world's population. The graph shows that global growth is up +6.02% on previous years (2012-
2019), boosted by the reopening of new markets. This abnormally high GDP growth is also
noticeable in the European Union in 2021 with +5.36%; but also in North American countries with
GDP growth of +5.67% in the US and +4.54% in Canada; as well as in China with GDP growth
of +8.08%.

This GDP growth then stabilizes in 2022, with a return to global growth similar to the pre-

covid rate, at around +3.19%.
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IMF projections for the next five years (2023 to 2027) forecast steady global growth of

around +3.16% per annum but could well be severely affected by a potential global recession.

4.1.2. Consumer Price Index (Inflation)

The Consumer Price Index (CPI) is a widely-used measure of inflation that tracks changes
in the average prices paid by consumers for a basket of goods and services over time. CPI index
growth reflects the rate at which these prices are increasing or decreasing. A rising CPI suggests
inflation, indicating that the purchasing power of a currency is declining, as it takes more money
to buy the same goods. Conversely, a falling CPI implies deflation, where prices are decreasing,
potentially leading to reduced consumer spending. CPI is crucial for both economic policymakers
and individuals as it helps in adjusting wages, benefits, and investment strategies in response to
changing price levels. Central banks often use CPI data to guide their monetary policies, striving

to maintain stable, low inflation to support economic growth.

The graph below is representing the real growth of the CPI Index over the 10 last years
(2012-2022) considering the countries and regions where Porsche AG is most active, as well as

the whole world trend and a forecast period for the next 5 years.

Figure 2 : CPI Index Growth over the 10 past years in different regions/countries and world trend
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As we can deduct from the preceding table highlighting the IMF's inflation figures, before
the Covid crisis in 2020, inflation was globally stable, hovering around +3.33% per annum

worldwide.

In 2021, the world began to experience very high inflation, with a global average of +4.7%.
This trend of very high inflation also marks the year 2022, with global inflation rising by more
than +8.75%, which can be explained by the delayed impact of the covid crisis, but also by the
start of the armed conflict between Ukraine and Russia. Indeed, these two countries are world hubs
for the exchange of goods, particularly raw materials. This war has drastically pushed up the price

of raw materials, with a snowball effect on the prices of products sold at the end of the chain.

Locally, the countries most affected by this phenomenon are those of the European Union,
as many raw materials are imported into this region, notably gas, oil and cereals. As a result, the

European Union expects inflation in its member countries to rise to over +9% by 2022.

The North American States have also been impacted by this high inflation from 2020 until
2021. Inflation in the US is expected to rise to over +8% in 2021. As the North American economy
is mainly based on the new technologies sector, it has been impacted by the semiconductor crisis

in Asia, due to numerous confinements.

In contrast, inflation in China has been fairly constant, as the country is relatively
unaffected by fluctuations in commodity prices, with its strong access to natural resources and low

dependence on imports.

Through its 5-year forecast presented in the graph, the IMF is therefore aiming to keep
inflation contained, in the countries where Porsche AG is most active, at around +2% per year. In
order to contain inflation consistently around +2%, the various central banks have had to make a

number of monetary decisions.
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4.1.3. The Monetary decisions from Central Banks

Over the past three years, central banks around the world have made a series of monetary
decisions in response to various economic conditions and challenges. In general in the past years
before the covid crisis, central banks have implemented a mix of accommodative policies,
including lowering interest rates and engaging in quantitative easing, to stimulate economic growth
and combat the impact of the COVID-19 pandemic. However, as the global economy recovered,
some central banks began to gradually normalize their monetary policies by raising interest rates
and reducing asset purchases to address concerns about inflationary pressures. These decisions
have been guided by a delicate balancing act, as central banks aim to support economic recovery

while ensuring price stability and financial market stability in an evolving economic landscape.

Two examples have been chosen here to illustrate this change in monetary policy. These

are the decisions of the US Federal Reserve (FED) and the European Central Bank (ECB).

The figure below shows the interest rate trend and timetable set by the US Federal Reserve

(FED) over the past three years.

Figure 3: FED interest rate trends
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In the figure above, we can see that over the last two years, the US Federal Reserve (FED)
has made 11 rate hikes, ranging from 25 basis points to 50 basis points and as high as 75 basis
points. The interest rate set by the Federal Reserve has thus risen from 0.25% at the end of Covid

to 5.50% in September 2023.

The figure below shows the interest rate recovery policy of the European Central Bank

(ECB) over the past 3 years.

Figure 4 : ECB interest rate trends
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This table leads to the same conclusion as that of the FED: the ECB has made 10 rate hikes
over the past two years, also ranging from 25 basis points to 50 basis points, and even up to 75
basis points. The interest rate set by the ECB has thus risen from 0% at the end of Covid to 4.50%
in September 2023.

These two tables illustrate the transition made by different countries in the world in terms
of post-covid monetary policy. In other words, a drastic increase in terms of interest rates.
Nevertheless, these decisions are not without impact on the economy and, in particular, on the

various world markets.
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4.1.4. The impact of the Central Banks decisions on the market

The decisions taken by the various European central banks to counter inflation have had a
direct impact on the financial markets. Indeed, inflation is considered one of the major factors in
an investment strategy, as it reduces the real returns on a financial investment and erodes an

investor's purchasing power.

On the stock market, this impact can be detrimental, as during this period of rising interest
rates, companies may experience a slowdown in their net profits, as the price of raw materials rises
and is forced to impact products at the end of the chain, leading end-consumers to make choices
based on necessity. Stock prices can therefore fluctuate wildly, and investors are not guaranteed a

constant return.

In the interest-rate and Fixed Income markets, higher interest rates have a direct impact, as
they increase the cost of debt for a company, a country or even a borrower. Conversely, investors
see their returns increase, as companies, governments or even banks take on debt at a higher overall

cost, which in turn means higher interest rates for lenders.

A recent study conducted in 2023 by Bloomberg compares the returns of global bonds with
those of global equities. The chart below is the result of this research and compares the returns of
the MSCI All Country World Index Dividend Yield with those of the Bloomberg Global Aggregate
Bond Index YTW.

The MSCI All Country World Index Dividend Yield is a metric that represents the average
annual dividends paid by companies in the MSCI ACWI Index as a percentage of their stock prices.
The MSCI ACWI (All Country World Index) is a global equity index that includes a wide range
of publicly traded companies from both developed and emerging markets, providing a
comprehensive snapshot of the global stock market. It encompasses stocks from more than 50
countries and is used as a benchmark for investors and fund managers to assess the performance

of their portfolios in a global context .
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The Bloomberg Global Aggregate Bond Index Yield to Worst (YTW) is a measure that
reflects the weighted average yield of a global bond index, taking into account the worst potential
yield for the bonds in the index if they were to perform at their lowest possible level, such as
through call provisions or other factors. It provides a conservative estimate of the index's yield by
considering the most adverse scenarios for bondholders, helping investors understand the potential

risks associated with the bonds in the index.

Figure 5 : Yield on Global Bonds vs Stocks
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As we can see from the graph above, between 2012 and 2021, equity yields were higher
than bond yields, favoring investment in equities over bonds. However, the chart shows a reversal
of this trend in 2021, with the two curves crossing at the end of the year. This reversal reflects
higher yields on the Bloomberg Global Aggregate Bond Index (YTM) than on the MSCI ACWI.
This trend could therefore lead investors to prefer a bond investment that guarantees a higher short-

term return than equities.
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4.2, Industry Overview

In recent years, with rapidly advancing technologies, increasingly focused and important
customer expectations, supply chain refinements and differing regulations from one country to

another, the automotive industry was redefined.

Furthermore, the Competition in the automotive market is fierce, the market is saturated,

and consumers are fluctuating and changing.

4.2.1. A Powerful Industry

In 2020, with almost 6.6 million kilometers of road, the USA was the world's most
extensive road network, a record that testifies to the indispensable role played by the car in this
region. However, sales of light cars in the USA were not as significant as the road network: less
than 3.3 million units in 2021, which is even lower than in 2020. Automobile sales have never
been worse in the USA, with 2021 being the worst year since 1951. Car production in the USA is

also at half-mast. In 2020, 1.9 million cars were produced, compared with 5.5 million in 1999 .

Regarding car manufacturing, Latin America now plays an important role. Mexico
produced just under 3.2 million cars in 2020, while vehicle production in Brazil amounted to just
over two million units that year. These two countries ranked among the world's largest producers

of motor vehicles (Mukjerjee, 2022).

In contrast on the one hand the automotive superpower, Germany is losing ground to the
Chinese and Indian giants in vehicle manufacturing. For many years, the flagships of German
industry - Volkswagen, BMW, Mercedes and Audi - have been relocating to Asia and Latin
America. France, on the other hand, increased its vehicle production between 1997 and 2018 and
can be considerate as an exception in Europe as the production volumes have been falling since

2018 (Cornet et al., 2023).

Spurred by global climate initiatives such as the Paris Agreement, several countries have

begun to introduce stricter emissions controls for new vehicle models. As a result, automakers are
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beginning to extend their activities to the electric mobility sector. By 2025, it is predicted that one
in three new vehicles sold will be powered or assisted by an electric battery. In the United States
in particular, the electric vehicle market has gained in popularity. Around 600,000 light electric
plug-in vehicles were sold there in 2021, almost double the number sold in 2020. The Tesla Model
S was the best-selling car in the first quarter of 2022, followed by the Model 3 (Bloomberg News,
2023).

4.2.2. A competitive industry

Globally, the Volkswagen Group and Toyota Motor are the leading automakers in terms of
sales. The Japanese automotive giant generated nearly US$250 billion in revenues in 2020, and
Volkswagen more than US$245 billion. The US-based Tesla brand recorded strong growth
throughout 2021, making it the world's most valuable brand across all sectors, despite the fact that

their only car segmentation is electric (River, 2022).

Historic automotive giants such as Volkswagen and Toyota are facing two new phenomena:
the emergence of new market players such as Chinese cars, and market constriction. Car sales had
been declining even before the COVID-19 crisis. However, sales of the sector's leading companies
quickly rebounded, despite sluggish vehicle sales. Volkswagen, for example, achieved excellent
results in 2021. In fact, the German firm retained its runner-up position in terms of global car sales
market share in 2021. Nevertheless, in the same region such as in France, consumers are still very
attached to local brands. In 2020, for example, the PSA and Renault Groups accounted for almost

50% of car registrations in France (River, 2022).
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4.2.3. An industry shaped by transition

Although still underdeveloped in the United States, where the private car is still at the heart
of mobility, MaaS (Mobility as a service) is developing strongly in other regions of the world, such
as Europe and Asia. In the car-sharing services sector, Europe and Asia will account for almost
85% of market share, compared with just 15% for North America in 2021 (Kriswardhana &
Esztergar-Kiss, 2023).

Among these MaaS, BlaBlaCar leads the way in passenger transport. This "Consumer to
Consumer" model is expanding rapidly, with BlaBlaCar's membership rising from 60 million in
2018 to 100 million in 2021. But it's not in Europe where car-sharing is most popular. In Asia,
almost half of all individuals had already made a ride-sharing trip by 2021, compared with just
22% of Europeans (Kriswardhana & Esztergar-Kiss, 2023).

Another heavyweight in the MaaS sector is chauffeur-driven cars (VTC), whose
introduction has created a great deal of reluctance, particularly in France, where cohabitation with
cabs was initially stormy. The American firm Uber has posted a sharp rise in net income since
2014, however, the company is regularly singled out for the low pay of its drivers. In 2019, on the
average 45-hour working week of Uber drivers in France, they were paid around 1,600 euros net

per month (Kriswardhana & Esztergar-Kiss, 2023).

With public transport and bicycle infrastructure sometimes lacking or insufficient in certain
regions, these MaaS provide an additional alternative to the private car. This gradual move away
from private car travel will save several tones of CO2 per inhabitant per year in the future, and
perhaps bring us a little closer to the global objectives in terms of limiting global warming

(Kriswardhana & Esztergar-Kiss, 2023).
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5. Company Overview

This chapter aims to provide a complete overview of Porsche AG, which is important when
valuing a company, as it helps to understand how it operates. A brief review of the company's
history is given, followed by a description of revenue factors, the corporate structure of Porsche
AG and a financial and non-financial analysis is defined, before concluding by the company's IPO

analysis at the end of September 2022.

5.1. Porsche history

Ferdinand Anton Ernst Porsche, nicknamed "Ferry Porsche", gave his name to the well
known German car manufacturer firm. His father, Ferdinand Porsche, was an automotive engineer
who designed models for a host of manufacturers including Austro-Daimler, Mercedes-Benz and
Steyr. Equally passionate about mechanics, his son grew up in the world of beautiful cars and
technical innovations. In 1931, together with his son, the father founded the "Dr. Ing. h.c. F.
Porsche GmbH - Konstruktion und Beratung fiir Motoren- und Fahrzeugbau" design office in
Stuttgart. The company designs engines and spare parts, and patents the torsion-bar suspension,

used for many decades in automobile construction worldwide.

During the Nazi regime, Ferdinand Porsche was asked to design a car that was cheap and
fast enough. This was the birth of the "Volkswagen", literally the "people's car", later to become
the Beetle. In the aftermath of the Second World War, his son took over the reins of the German
company and revived the workshops, then in a state of disrepair. These were the beginnings of one
of the world's greatest sports car manufacturers. After designing the Beetle and then a military
vehicle under the Third Reich, the German company finally freed itself from the Nazi yoke and
created the cars of its dreams. In 1948, the Porsche Typ 356 "n°1" Roadster marked the birth of
Porsche. Designed by Ferry Porsche on the mechanical basis of the Volkswagen Beetle, using a
four-cylinder flat Boxer engine, it went into series production from 1948 to 1965. The quality of
its manufacture earned Porsche a solid reputation. It was a great success, particularly in the United
States. The car also boasted an impressive racing record. 1951 marked the 356 SL's first victory in

its class at the 24 Hours of Le Mans, with driver Auguste Veuillet. The 356 also topped the first
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edition of the 9 Hours of South Africa in 1958, as well as the 1,000 kilometers of Catalonia on

several occasions.

In September 1963 Porsche presented at the Frankfurt Motor Show its latest top-of-the-
range model was called the "901". Nevertheless, since Peugeot had registered all numbers with a
central zero, the name was dropped in favor of the current "911" designation. Visually similar to
the 356, the 911 differs in terms of its engine: a 2-liter flat-six with a rear overhang. The 911 then
became Porsche's most famous model. Eight generations have succeeded one another and over the
years, Porsche has introduced improvements; each new model was more powerful than the
previous one. In 1968, it reached 210 km/h, a record for the time. Today, older models are among
the most sought-after sports cars among collectors. On May 11, 2017, the one millionth Porsche

911 left the Zuffenhausen factory.

Porsche is also well known in the world of racing, particularly in GT classic racing, thanks
to its numerous victories in the various endurance categories. In 1962, the Porsche 804 took first
place in the F1 French Grand Prix. In 1968, the Porsche Type 908 LH won the Daytona 24-hour
race in Florida. In 1970, in addition to its overall victory in the 24 Hours of Le Mans, the 917 won
Porsche the Constructors' World Championship. The 936/77 Spyder went on to win the World
Championship title in 1977. In the 1980s, Porsche dominated the world of motorsports. The
Porsche 911 Carrera 4x4c won the 1984 Paris-Dakar. In 1996, Porsche announced its comeback
and entered the increasingly popular GT1 category. In 2005, the Porsche RS Spyder marks the
German manufacturer's return to the Sport-Prototype category. In 2011, Porsche announces its
return to Le Mans and endurance racing in 2014, with the hybrid Porsche 919. Porsche had even
considered a potential return to F1 by 2026 but ended the project in 2023 without completely

abandoning the idea.

In 2005, as the most profitable automaker, Porsche decided to increase its stake in
Volkswagen, but the economic crisis crippled the acquisition attempt. By 2009, the company had
accumulated debts in excess of €10 billion. To avoid bankruptcy, Porsche merged its activities with

Volkswagen, which purchased 49.9% of its shares.
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Today, Porsche remains faithful to its DNA and celebrated its 70th anniversary in 2018.
The German manufacturer continues to offer a wide range of sports cars, including coupes,
convertibles, roadsters and even sedans since the arrival of the 4-door Panamera in 2009. In
addition, with the advent of the SUV, the Zuffenhausen-based company has effectively established
itself in this new segment, where the Cayenne and the little Macan are best-sellers. Nor has it
forgotten the ecological issues that currently govern the automotive world, and since 2019 it has
been offering its first 100% electric sports car, the Taycan, while actively working on synthetic

fuels.

5.2. Porsche AG’s Key Factors on Revenues

The Porsche AG’s key revenues factors aim to highlight the markets in which Porsche AG
is present, as well as the company's sources of revenue. These factors are key elements as it shows
the investors the markets and the products the company is exposed to, and the types of activities

led by the company.

5.2.1. Porsche AG's main geographic markets

Porsche AG is a multinational company which operates all over the world as represented
in the Figure 6. This Figure represents Porsche AG's main geographic markets in terms of revenues
generated in 2021. As stated on the figure, the company generates most of its revenues in China,
with 31% of its annual revenues in 2021 coming from China, which represents around 10 333
million euros. North America also represents a major market for Porsche AG, generating around
26% of annual revenues in 2021, or 8§ 673 million euros. Europe (excluding Germany) accounts
for 20% of the company's revenues, or 3 697 million euros. Germany alone accounts for 12% of
Porsche's worldwide revenues in 2021, or 4 034 million euros. Finally, the rest of the world should
not be underestimated, accounting for almost 11% of the company's revenues in 2021, or 3 697

million euros.
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Figure 6 : Porsche AG 2021 s main geographic markets

mChina mNorth America mRest of Europe = Gemany ® Rest of the world

Source: Author s elaboration considering Porsche AG s Data from IPO Prospectus and Bloomberg

5.2.2. Distribution of Porsche AG’s Revenues

Porsche AG's revenues in 2021 was generated mainly by two segments represented in the
Figure 7 below. Firstly, 91% of the company's revenues, which represents 30 289 million euros in
2021, was generated by the automotive linked services through the sale of vehicles and related
services such as car servicing and repairs. Secondly, financial services, that can refer to financing
and leasing plans, insurance, and credit cards, accounted for 9% of revenues, or 3 127 million

curos.

Figure 7 : Segmentation of Porsche AG's Revenues in 2021

m Automotive Services  mFinancial Services

9%

91%

Source: Author's elaboration considering Porsche AG s Data from Bloomberg
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5.2.3. Porsche AG’s sales/production distribution

There are two factors that are also very important for a company like Porsche AG. These
are the company's sales and production volumes. In fact, as mentioned previously, since the
company's core segment is the automotive services, it generates most of its income from the
production and sale of vehicles. The ratio of cars sold to cars produced therefore already seems to
be a good potential indicator regarding profit and health for the automaker. Especially if this ratio
is positive, as according to a study carried out by McKinsey & Co in July 2022, companies in the
automotive sector can expect to sell their product with a margin between 8% for standard models

and up to 25% for more unique models (Guan et al., 2022).

According to Porsche AG's total volumes of cars sold and produced, the company has
managed to sell more cars than it produced on average, this ratio being greater than 1 for the years
2019, 2020 and 2021. Indeed, while in 2018 Porsche AG sold 0.9 cars for every one car produced,
the company reversed this trend, achieving a ratio of 1.02 in 2019, 1.03 in 2020 and 1.01 in 2021

car sales for every one produced.

Figure 8 : Number of Vehicles Sold/Produced Worldwide
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Source: Author s elaboration considering Porsche AG s Data from IPO Prospectus and Bloomberg
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A second important factor to take into account for the distribution of sales and production
is the proportion in terms of sales (left) and production volume (right) of each vehicle in the

Porsche range in 2021, as shown in Figure 9 below.

One of the most important factors to take into account in this figure is the proportion of the
new model called Taycan, which is 100% electric and relatively young since it was revealed in
2020. Indeed, the figure 4 below shows that these models currently represent 14% of models sold
(left) and 13% of volumes produced (right). These percentages are getting closer and closer to

those of the German brand's legendary 911 model.

Moreover, the company is in line with the current trend in the automotive sector for SUVs,
with most of its sales and production going to the company's Cayenne (large SUV) and Macan
(city SUV) models. These two models are representing 56% of the vehicles sold and 57% of the
vehicles produced in 2021.

Figure 9 : Proportion of Models Sold/Produced in 2021

mCayenne mMa