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Abstract 

This study delves into the Porsche AG IPO held on September 29, 2022. It employs various 

valuation methods such as DCF, APV, CCA and CTA to assess the intrinsic value of Porsche 

AG. The findings indicate that the IPO price was set lower than the company’s actual value. 

Furthermore, this work investigates specific external market factors that are contributing to the 

phenomenon of underpricing in IPOs. By analyzing these market dynamics focusing on the 

German market, this work offers insights into the complexities of IPO valuations and the 

broader impacts they have. 
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Keywords: Initial public offerings, Value of Firm, Share Prices, Financial Forecast, Under-
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1. Introduction 

Throughout a span of 75 years, Dr. Ing. h.c. F. Porsche Aktiengesellschaft (Porsche AG or 

Porsche) has strengthened its status as a renowned luxury brand through remarkable achieve-

ments in motorsport and the development of luxury performance vehicles. Its financial resili-

ence has been demonstrated even in challenging economic circumstances (Porsche AG 2021a). 

Porsche's top position in the Brand Finance Study 2022 underlines the belief that the strength 

and robustness of the brand plays a key role in determining pricing power in the automotive 

industry and that Porsche is in such position to benefit from its excellent reputation (Brand 

Finance 2022). While it may not carry the same level of exclusivity as Ferrari, Porsche boasts 

a broader and more accessible market, including sports car enthusiasts and luxury fans. With 

Porsche's successfully entry into the public market on September 29, 2022 at the Frankfurter 

Stock Exchange, the automotive world witnessed a defining moment in the history of the com-

pany. Porsche’s IPO immediately made headlines as it became Europe's largest IPO by market 

capitalization, with an initial valuation of EUR 78bn (Porsche AG 2021a). The preferred shares 

were valued at EUR 82.50 each, making them accessible to investors on the public market under 

the Securities Number "PAG911" (BaFin 2022). Oliver Blume, the Chairman of Porsche AG's 

executive board, stated in an interview: "Making our customers dreams come true is what drives 

us. Today, a big dream comes true for us." Porsche's commitment to excellence, with a portfolio 

of legendary vehicles such as the 356, 911 GT3 RS, 911 Carrera RS 2.7, 911 Turbo and Cay-

enne GT, was reflected in his statement. This IPO journey represents more than just a financial 

milestone – it represents a strategic shift towards increased entrepreneurial flexibility and au-

tonomy. It should give Porsche more independence and increased freedom in decision making 

as the profit and loss transfer agreement with Volkswagen came to an end. Both companies 

made efforts to replace this agreement through an industrial cooperation agreement (ICA). The 

ICA aims to support a mutually beneficial relationship between Porsche and Volkswagen, 

aligning their goals to ensure the continuous growth of Porsche. However, Porsche's ambitions 
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extend far beyond financial success. With a clear vision, Porsche strives to redefine their luxury 

offerings by increasing their sustainable and social footprint. Their goal is to lead in electromo-

bility, targeting a +50% BEV share in 2025 and +80% by 2030. Porsche's IPO is a transforma-

tional journey, merging the fascination of luxury sports cars with a commitment to sustainabil-

ity and innovation. In fact, the IPO offers investors the opportunity to participate in a luxury 

automotive company with strong underlying fundamentals and significant potential for in-

creased profitability (Porsche AG 2022b).  

In this thesis, we aim to assess the value of Porsche following its IPO that took place on the 29 

of September in 2022 and the accuracy of the pricing of Porsches intrinsic value of EUR 78bn. 

Thereof, we will delve into the theoretical fundamentals, elaborating on the overall procedure 

of an IPO, the motivations that drive companies to embark on an IPO journey, and the key 

stakeholders which are participating. Following this theoretical framework, we will present a 

comprehensive overview of the company, providing detailed insights into its history, opera-

tions, and unique market positioning. Subsequently, we will conduct an analysis of Porsche's 

IPO, examining the implications of this financial event. Moreover, we will shift our focus to 

the market in which Porsche operates, conducting an in-depth market analysis. Building on this 

market perspective, we will deep dive into Porsche's financial statements and performance, in-

corporating our forecast methodology and assumptions. Based on this financial analysis, we 

will perform a comprehensive company valuation, employing various valuation methodologies 

such as an intrinsic and relative valuation. Lastly, we consolidate our findings, providing a 

cohesive summary of our research. The structure of this work follows a theoretical and funda-

mental analysis which is shown below.  
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Figure 1.1 Structure of this study (Created by authors) 

 

2. Literature Overview 

This part of the study will offer a comprehensive look at IPOs, encompassing the participants, 

the procedure and the general motivations for becoming a publicly traded entity. 

 

2.1 Initial Public Offerings  

In seeking capital, a company may opt to issue equity securities, whether in a private or public 

capacity, to raise funds that can be channeled towards forthcoming operations or immediate 

financial obligations. Private issuances are frequently facilitated through rights offerings to cur-

rent stakeholders or targeted equity placements with a select of few new investors. Conversely, 

public issuances take the form of rights offerings extended to existing public shareholders or 

share placements aimed at a broader, public audience, to diversify the ownership across a wider 

spectrum of stakeholders (Brealey et al. 2020). An IPO signals the first move when a company 

that was privately owned decides to make its shares accessible to the broader market on a reg-

ulated stock exchange. Following this step, both private individuals and institutional investors 

gain the ability to buy or sell these shares (Hillier et al. 2014). Once a company's stocks are 

actively traded on the regulated stock exchange, there is an opportunity for the company to 

release additional shares to the market, also known as a Seasoned Equity Offering (SEO) or a 

follow-on offering (Jegadeesh et al. 1993). Handling follow-on offerings tends to be more 

straightforward for publicly traded companies because they already have an established market 

price. This knowledge provides them with a reasonable basis for determining the pricing of 
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their additional equity shares, whether they choose rights issues or cash offerings. On the other 

hand, when a company undergoes an IPO, the market price of its shares is an unknown variable 

and must be established using traditional supply-and-demand principles (Fernandes et al. 2013). 

Over time, various approaches have been employed to determine the quantity and pricing of 

these shares, each with its own set of advantages and drawbacks (Brealey et al. 2020). Beyond 

the issuing company, numerous market participants play essential roles in shaping the pricing 

and execution of an IPO such as the investors and the underwriters. The company going public 

makes important decisions in the run-up to the issue, such as selecting the appropriate market 

and choosing the underwriting bank or underwriting syndicate (Loughran and Ritter 2000). In 

terms of investors, they can be either retail or institutional investors. Retail investors trade on a 

smaller scale for personal investment purpose. In contrast, institutional investors manage sub-

stantial funds such as banks and hedge funds (Aggarwal et al. 2002). Lastly, major banks or 

financial institutions typically serve as the underwriters that the company going public hires to 

guide them through the process. Their main objective is to make sure the company raises the 

needed money by selling its stock (Ferran and Ho 2014).  

 

2.3 The process of an IPO  

Making the transition to a publicly listed company is a significant, long-term commitment for 

any firm. In fact, the preparations for an IPO and the steps involved in getting a privately-owned 

company ready to become a publicly traded entity can extend over several years (Blowers et al. 

1999). However, the IPO process itself generally takes only three to four months to complete 

and can be divided into five stages (Jenkinson and Ljungqvist 2001). To begin with, during the 

Market Selection and Decision Phase, the IPO candidate faces the crucial task of choosing the 

market in which it wishes to be placed. Notably, this market selection need not be limited to the 

organization’s home country. For instance, listing requirements, liquidity, and regulatory con-

siderations are affecting this decision. Moving forward into the Security Prospectus 
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Development Phase, the company engages in partnerships with one or more banks that are ready 

to assume roles as managers and underwriters for the IPO (Corwin and Schultz 2005). These 

banking entities have a pivotal role in orchestrating the offering. During that stage, a compre-

hensive company valuation is conducted, to determine the company's intrinsic value. This val-

uation forms the basis for establishing the issue price or a price range (Jenkinson and Ljungqvist 

2001). Subsequently, an initial prospectus is released, providing crucial insights for the upcom-

ing IPO. Mandated banks may also engage in preliminary marketing efforts (Kirchhoff and 

Piwinger 2005). The following phase, offering advertisement and investor engagement, in-

volves active marketing initiatives to attract potential investors. These actions encompass road 

shows where the senior management or company leaders travel across the country to introduce 

themselves and their business, along with having meetings with potential investors. These dis-

cussions will be also led by the assisting investment bank. The purpose of a roadshow is to 

generate interest and confidence among investors to ultimately encourage them to buy shares 

in the upcoming IPO, which contributes to the final offer price (Katti and Phani 2016). In the 

Pricing and Share Allocation Phase, a careful assessment leads to the establishment of the ulti-

mate offering price, with the chosen pricing method playing a significant role in shaping the 

process. Depending on demand, two allocation methods emerge. In the fixed price method, 

oversubscribed issues may lead to pro-rata allocation or a lottery, while undersubscribed offer-

ings result in investment banks acquiring remaining shares. With the bookbuilding method, 

pricing is based on investor demand, and the allocation of shares is defined by the decisions of 

the investment banks and the issuer. (Benveniste and Busabe 1997). Finally, in the stabilization 

phase, the investment bank often plays a central role in maintaining price stability. Strategies 

encompass selling additional shares in response to excess demand or purchasing shares to up-

hold prices above the issue price (Deutsche Börse AG 2006). In this phase, an over-allotment 

or greenshoe option can also be exercised, which offers the investment banks flexibility in man-

aging the supply and demand dynamics and further increases price stability (Wahrenburg 2001). 
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2.4 Reasons for Going Public  

Companies considering an IPO engage on this transformative journey for a variety of compel-

ling reasons, and it's not just about financial motives but also because of strategic reasons (Carls 

2013). While the IPO certainly raise new funds from both local and global investors, it also 

opens the way for future equity capital expansion. Moreover, it provides an exit strategy for 

existing shareholders who can convert their investments into cash when needed (Ritter and 

Welch 2002). Another important advantage is the positive impact on the conditions of bank 

loans. As soon as a company goes public, it levels the playing field with banks and removes the 

information advantage that banks normally enjoy. This results in reduced borrowing costs for 

the firm (Stoughton et al. 2001). Furthermore, becoming a public company significantly boosts 

the firm’s profile. Regular financial reporting and the attention of financial analysts draw more 

eyes to the company, attracting potential investors and even prospective employees (Kesten 

2018). Additionally, going public often serves as a strategic maneuver to facilitate future ex-

pansion, particularly through mergers and acquisitions. The capital raised from the IPO can be 

crucial for financing strategic acquisitions, enabling the company to pursue growth opportuni-

ties in the market (Jakob 1998). However, it's essential to acknowledge that there are significant 

costs associated with going public. On the one hand, direct expenses encompass legal, consult-

ing, and auditing fees, along with commissions paid to underwriters. In contrast, indirect costs 

involve the administrative efforts required in the process (Ang and Brau 2002). In general, a 

company's choice to embark on an IPO is motivated by a mix of strategic considerations and 

financial necessities. It's not merely a quick capital-raising tool but a complex move with both 

advantages and costs. Ultimately, the choice to go public is more about maneuvering in the 

competitive business landscape, including the pursuit of future expansion through M&A (Brau 

and Fawcett 2006). Please refer to figure 1.2 in the appendix for an illustration of the results 

from a survey conducted by Brau and Fawcett on the rationales for companies deciding to go 

public. 
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3. Porsche in detail 

Within the subsequent part, we delve into a comprehensive evaluation of Porsche. The primary 

objective is to grasp a more comprehensive understanding of Porsche's business model by ex-

ploring various facets, which then serves as the cornerstone for our forecast of the financial 

statements. 

 

3.1 History  

In 1931, Porsche, marked its first appearance in the commercial register. Originally founded as 

a neutral design office by Ferdinand Porsche, the company developed into a major automotive 

manufacturer from 1945 onwards. Porsche made a significant mark in its early years by crafting 

the timeless Volkswagen Beetle in 1939. Subsequently, in 1948, the company presented its own 

automobile, the 356, establishing the cornerstone for the brand’s forthcoming success. A defin-

ing moment in Porsche’s history occurred in 1963 when the follow-up model, the 911, was 

presented. This new model would become one of Porsche’s most iconic and recognizable vehi-

cles (Porsche AG 2018). It is the model with the longest history, with the 8th version currently 

on the market. Total deliveries since 1964 exceed 1m units and over 24 different versions of 

the 911 are available, including the Coupé, Cabriolet, Targa, Carrera, Turbo S and GT3 (Por-

sche AG 2022a). Over the years, Porsche continued to innovate and expand its product line. 

They introduced models such as the Boxster (1996), Cayenne (2002), Cayman (2006), 

Panamera (2009), Macan (2014), and Taycan (2019). These additions not only demonstrate 

Porsche’s commitment to excellence but also significantly expanded its market presence and 

influence (Porsche AG 2018). Since its inception, Porsche has been headquartered in Stuttgart-

Zuffenhausen, Germany, and employs 36,996 people as of 2021. The company strategically 

places its production facilities in various locations. Stuttgart-Zuffenhausen produces the 

Taycan, 911, and 718 models, along with sports cars by Porsche Motorsport, while Leipzig 

focuses on the Macan and Panamera. The Cayenne is produced in multiple locations, with 
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production facilities in Malaysia and Bratislava. The latter facility belongs to the Volkswagen 

Group’s multi-brand production facility. This global network ensures efficient production and 

delivery of Porsche’s vehicles to customers worldwide. In fact, Porsche’s global reach extends 

across numerous countries, with a strong presence in key markets such as the United States, 

China, and Europe. Their vehicles are in demand worldwide (Porsche AG 2021a).  

 

3.2 Pre and Post IPO Organizational Structure  

Since its founding, Porsche has undergone several changes to its legal entity, the most signifi-

cant being the takeover by Volkswagen. Nonetheless, to understand the relationships and struc-

tures of the holdings, we must first introduce the Porsche Automobil Holding SE (Porsche SE). 

Porsche SE is a holding company established in 2007 and headquartered in Stuttgart. It emerged 

as a subsidiary with full control over the day-to-day business of the former Porsche AG corpo-

ration. The conversion from AG into an SE transformed the AG's shareholders into new Porsche 

SE shareholders. On March 3, 2008, Porsche SE went public (Porsche SE 2022). The Porsche 

and Piëch families still retain 100% of the common shares and the voting rights. Private inves-

tors can only acquire non-voting preferred shares on the capital market. Furthermore, Porsche 

SE has investments in other companies operating in mobility and industrial technologies. It's 

essential to differentiate Porsche SE from the sports car manufacturer Porsche AG (Porsche SE 

2021). In 2005, Porsche first expressed intentions to acquire Volkswagen AG. Porsche SE at-

tempted to gain voting rights in Volkswagen AG through recurrent purchases of common 

shares. At that time, Volkswagen, with revenues of EUR 95bn, was significantly larger and 

financially stronger than Porsche, which had EUR 7bn in revenue. By 2008, Porsche SE already 

held 42% of common shares and an additional 31% through options on Volkswagen. News of 

a domination and profit transfer agreement in a potential Volkswagen takeover by Porsche 

briefly pushed Volkswagen shares above 1,000 EUR per share. By early 2009, the stake in 

common shares had risen to 50.8%. Porsche SE's debt reached EUR 11.4bn in 2009 due to the 
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attempted takeover, becoming a critical issue amid the 2009 financial crisis. As a result, the 

takeover plans failed, and in return, Volkswagen acquired 50% of Porsche AG in 2009 (Grah 

2019). During the legal restructurings – which concluded in 2012 – Volkswagen AG (VW AG) 

acquired 100% of the shares and the entire operational business of Porsche AG. Following the 

merger with VW AG, Porsche's SE's shareholding in VW AG stands as of 2021 (Pre-IPO struc-

ture) at 31.4% of subscribed capital (Stake of ordinary shares: 53.3%) while VW AG has 100% 

control over Porsche AG (the vehicle manufacturer) (Porsche SE 2021). The Pre IPO organi-

zational structure can be seen in the appendix in figure 1.3. On September 29, 2022, Porsche 

initiated its IPO with a total share capital of 911m. The ownership structure includes 455.5m 

preferred shares and an equal number of ordinary shares, both valued at EUR 1 each. The ordi-

nary shares are divided between Porsche SE, accounting for 25.1% or approximately 12.5% of 

Porsche AG's total share capital, and Volkswagen AG, which holds the majority at 74.9% (Por-

sche AG 2022e). Volkswagen AG also holds 75% of the preferred shares. Porsche SE remains 

the single-largest shareholder of VW AG, owning 53.3% of the ordinary shares and 31.9% of 

the subscribed capital. Apart from the stake of Porsche SE, Qatar and the State of Lower Saxony 

are also major shareholders at VW. Indeed, Qatar holds a 10.5% stake of VW's total share 

capital and has 17% of the voting rights, while Lower Saxony owns around 11.8% of VW's 

total share capital and has 20% of the voting rights (Volkswagen AG 2021). The following 

figure represents the ownership structure after Porsche's IPO in September 2022. 

 

Figure 1.4 Shareholder structure post IPO (Created by authors based on the information’s retrieved from the respective annual reports) 
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3.3 Management Board 

The management team consists of highly experienced executives who bring decades of exper-

tise in the automotive industry. While some of these leaders have dedicated their entire careers 

to the VW Group, others have gained their skills at respected German premium OEMs and 

automotive suppliers (Porsche AG 2021a). Furthermore, in contrast to the agreement with VW 

AG / Porsche SE, the supervisory board comprises 19 members instead of the originally 20. 

Porsche SE holds three of these seats, including the position of chairman, while three seats are 

allocated to independent representatives. Another three are designated for VW Group repre-

sentatives, and nine are designated for employee representatives. Hans Dieter Pötsch plays a 

unique role, as he represents both VW Group and Porsche SE simultaneously (Porsche SE 

2021). Additionally, the relationship between VW Group and Porsche AG is continually evolv-

ing. We note that Porsche CEO Oliver Blume has recently been appointed as the CEO of the 

VW Group. This may raise potential conflicts of interest in the future, but the company asserts 

that a framework is in place to ensure that decisions at Porsche AG prioritize shareholder value 

(Schallenberger and Ginsburg 2022). The connection between VW Group and Porsche AG is 

regulated by both an ICA Agreement and a Relationship Agreement (Porsche AG 2022b). An 

overview of Porsche's management board can be found in table 1.1 in the appendix. 

 

3.4 Business Model Overview and Strategy  

Porsche's business model is deeply rooted in its founder's vision and operates in the luxury 

automobile sector (Porsche AG 2018). The luxury car manufacturer’s purpose is to create high-

performance sports cars and SUVs, and its commitment to innovation and meeting market needs 

(Porsche AG 2021a). In fact, Porsche boasts a diverse portfolio of six model families – 911 

(Icon), Taycan (Performance), Macan (Lifestyle), 718 (Driving Fun), Cayenne (Functionality) 

and Panamera (Elegance) (Volkswagen Group 2022a). Hence, the core business focuses on the 

design, manufacturing, and distribution of high-end consumer products. In addition to these 
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core activities, the company engages in cutting-edge research and development, shaping future 

products and technologies. In addition, the brand is not only known for its high-quality prod-

ucts, but also for its strategic licensing and merchandising activities, which enable the commer-

cial exploitation of the brand rights, including various exclusive intellectual property rights. 

Adding to this, the company has diversified its interests into financial services, providing an 

extensive array of financial and mobility solutions to cater both its customer base and network 

of dealers. Hence, Porsche operates within two main business areas: the automotive segment 

and the financial services segment. The core of Porsche's revenue, and around 91% of its total 

income, is generated by selling luxury vehicles, including sports cars, sports limousines, and 

SUVs. The remaining revenue of 9% originates through Porsches leasing and financing busi-

ness, adding up to the revenue of its financial services business. Geographically, Porsche's sales 

are supported by a diversified regional mix and are distributed as of 2021 as follows: 32% in 

China, 26% in North America, 29% in Europe, and 13% in other regions globally (Porsche AG 

2021a). Moreover, its transitioning and ambitious approach until 2030 is pivotal in shaping its 

future in the context of the mobility transition and the shift away from ICE. The strategy places 

significant importance on electrification, aiming to boost the delivery of Battery Electric Vehi-

cles (BEV) up to more than 50% by 2025 and up to 80% by 2030. The strategy also targets 

transformation in digitalization, sustainability, innovation, and employee development (Por-

sche AG 2022c). Nonetheless, the implementation of Porsche's strategy 2030 requires a high 

level of transformative investments. Porsche has therefore entered into several strategic part-

nerships with direct investments and intends to play a leading role in various trend topics that 

will become relevant in the coming years (Porsche AG 2021a). We list some notable examples 

of joint ventures and partnerships below:  

• Joint venture with Bugatti Rimac: In 2021, the JV consortium was established, creating 

a partnership between the Croatian electric vehicle manufacturer Rimac and the re-

nowned luxury car brand Bugatti. In a recent funding round, Rimac Group achieved a 
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valuation exceeding EUR 2bn. Porsche has invested in Rimac Group with a 20% own-

ership stake and also holds a 45% stake in the joint venture Bugatti Rimac. This effort 

aims to combine Bugatti's exceptional hypercar knowledge with Rimac's cutting-edge 

electric vehicle technology (Porsche AG 2021b). 

• Joint venture with Cellforce Group: Porsche has initiated a joint venture to further de-

velop state-of-the-art lithium-ion battery technology an involves a partnership between 

Porsche and the German company Customcells Holding GmbH, holding 83.8% of all 

shares. Additionally, the partnership includes BASF as a crucial collaborator, providing 

essential components for the batteries. The primary objective of this collaboration is to 

develop high-performance batteries tailored for Porsche's sports cars, with a production 

target of at least 1,000 vehicles per year, starting in 2024 (Porsche AG 2021c).  

 

3.5 Production footprint and platforms  

Porsche manages three production facilities for its diverse range of models. As already men-

tioned, the sportier models, such as the 911, 718, and the all-electric Taycan, are manufactured 

at the company's headquarters in Stuttgart-Zuffenhausen. The Macan SUV and the Panamera, 

on the other hand, find their origins in Leipzig. Meanwhile, the Cayenne SUV is manufactured 

in Bratislava, Slovakia (Porsche AG 2021a). It's noteworthy that the Stuttgart-Zuffenhausen 

and Leipzig facilities are dedicated exclusively to Porsche production, while the Bratislava fa-

cility operates as a multi-brand facility, producing approximately 30k vehicles, 96k gearboxes, 

and almost 22m components. This range includes vehicles such as the VW Touareg, Audi Q7, 

Audi Q8, Porsche Cayenne, VW Up, VW E-Up, and the Skoda Karoq (Volkswagen AG 2021). 

Leipzig recorded the highest daily production rate among the plants in 2021. In total, 71% of 

Porsche's vehicles are manufactured in their German factories, with the remaining 29% manu-

factured from the Slovakia facility (Porsche AG 2021a). Taking a closer look at Porsche's plat-

form strategy in the development of electric vehicles, we must first introduce VW, as they play 
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a key role in accelerating the platform development. VW pursued the strategy of using the same 

platforms in the various brand groups and vehicle segments in order to increase group synergies 

and reduce costs. These platform technologies are particularly used in the development of Por-

sche's SUV models (Volkswagen AG 2021). For instance, the Macan is constructed upon the 

innovative Modular Longitudinal Platform (MLB), which initially made its debut in the Audi 

A5 back in 2007. Subsequently, this platform has been extensively employed by various models 

within the Audi family, encompassing the A4, A5, A6, A7, A8, Q5, Q7, and Q8. In 2015, the 

MLP underwent an update with the introduction of the MLP Evolution (MLB evo) platform. 

Additionally, this platform was rolled out to vehicles produced by Bentley (Bentayga), Lam-

borghini (Urus), Volkswagen (Touareg), and the Porsche Cayenne (Andropoulos 2020). More-

over, to optimize vehicle efficiency, VW has also introduced dedicated platforms for all electric 

vehicles (Volkswagen AG 2022). For their mainstream models, the company has introduced 

the Modular Electric Drive Matrix (MEB), while for premium models, they have developed the 

Premium Platform Electric (PPE). The development of the MEB platform falls under the re-

sponsibility of the VW brand, while the PPE architecture is a collaborative effort between Audi 

and Porsche. Key components shared across these platforms include the battery, charging con-

nector, and drivetrain. To further streamline platforms and enhance standardization, VW in-

tends to launch a new platform called the Scalable Systems Platform (SSP) by the middle of 

the decade. The SSP is designed as a highly adaptable vehicle platform intended to incorporate 

models across all brands and segments (Andropoulos 2020). The objective is to increase scala-

bility in terms of hardware, software, batteries, and charging systems (Volkswagen AG 2022). 

Porsche has also outlined its strategy of first moving the Cayenne and Macan models to the 

PPE platform in the short to medium term before eventually moving to the SSP platform. In the 

long term, Porsche will adopt a dual-platform approach, consisting of the SSP platform and the 

Porsche Sportscar platform (Schrieber 2022). The SSP platform, will be dedicated to high-per-

formance vehicles and is used for limousines and SUVs (Schwuchow 2022). Please refer to 
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table 1.2 and to figure 1.4 in the appendix, to find a breakdown of the platforms used in the 

production of Porsche's various models, along with a general summary of the responsibilities 

each brand holds for the different modular toolkits used within the VW Group.  

 

3.6 Environmental and social impact  

Based on the ISS ESG rating, Porsche stands out as one of the top-rated companies in the auto-

motive sector. It has received a remarkable B- rating, placing it in the prime rating range (from 

A+ to D-, with A+ being the highest rating) (Porsche AG 2021a). Porsche has established the 

objective of attaining a 50% share of electric vehicles by 2025 and an 80% share by 2030. In 

2021, BEV sales represented 13.7% of the total unit sales. Achieving these EV targets are 

mainly driven by the continued electrification of existing ICEs vehicles and for instance the 

launch of the all-electric Macan, significantly contributing to Porsche's overall electrification 

goal (Porsche AG 2021a). If we compare Porsche's EV targets with those of its main competi-

tors, Ferrari is aiming for a BEV share of 40% by 2030, Mercedes wants to drive purely elec-

trically by 2030 and BMW expects at least 50% of total deliveries to be BEVs by 2030. A 

further comparison between Porsche's EV targets and its peers can be found in figure 1.5 in the 

appendix. Moreover, sustainability is now among consumers key criteria when purchasing a 

new vehicle. According to a study conducted by Accenture, 64% of respondents perceived sus-

tainability as important when selecting a new vehicle (Accenture 2021). In fact, Porsche has 

targeted to reduce its environmental impact by 95% in 2030 compared to 2018 and reduce its 

environmental pollution per car by 45% until 2025, with the baseline being 2014 (Porsche 

2021a). On this note, environmental impact comprises own production activities such as energy 

consumption, emissions from the power plant, CO2, air pollutants, water, wastewater and waste 

(Porsche AG 2021; Porsche AG 2022d). Assessing Porsche's social impact, the majority of 

Porsche's employees are male (82% in 2021), and this is even more pronounced at the executive 

level (90% in 2021). However, the ratio is becoming more balanced considering new hires, as 
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30% of all the new hires were female in 2021. The overall employee turnover rate at Porsche 

was rather low at 2.4% in 2021 in comparison to Mercedes at 8.7% and Ferrari at 4.1% (Porsche 

2021a). This emphasizes Porsche's commitment to be an attractive employer, which is also 

confirmed by a survey carried out by the German magazine Stern in collaboration with the 

market research company Statista. According to the findings, German employees ranked Por-

sche at position four with a score of 84 (on a scale where 100 points represent the best and 0 

the worst). Porsche was beaten by Lind & Sprüngli (85.8 points), BMW (85.1 points) and 

Daimler (84.4 points) (Wolf-Doettinchem 2021).  

 

4. The IPO of Porsche 

This section delves into Porsche's motivations for pursuing the IPO, and a review of the IPO 

process itself. 

 

4.1 Porsche's motives for going public 

Porsche's IPO was motivated by a combination of financial and strategic factors. Initially, VW 

and Porsche underscored the evolving changes taking place in the industry, marked by the tran-

sition from internal combustion engines to BEVs (Volkswagen AG 2021). VW's commitment 

to the electrification of its product portfolio includes a substantial budget of around EUR 73bn 

according to its 4 years electrification plan from 2021-2025. A substantial portion of the funds 

raised through the IPOs will be allocated to support the costs associated with the construction 

of battery manufacturing facilities, invest in future battery technology, autonomous driving 

software and charging infrastructure (Volkswagen Group 2021). VW's strategy goes beyond 

immediate profits, as the company plans to distribute 49% of the proceeds obtained from the 

public offering to shareholders in the form of a special dividend. This transition was a crucial 

part of VW's shift from a brand-oriented manufacturer to a vertically integrated mobility group 

(Ward 2022). In addition, the IPO was intended to position Porsche as a luxury company in the 
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eyes of investors, similar to Ferrari's IPO in 2015. In this way, Volkswagen wanted to ensure 

that Porsche's valuation would benefit from the premium multiples of the luxury industry 

(Campbell and Miller 2022). Hence, VW's leadership took several strategic steps. They brought 

in consultants who had experience with Ferrari's IPO and advocated the selection of luxury 

companies such as LVHM and Hermes as comparables for the valuation (Boston 2022). Por-

sche also emphasized that the IPO would enable the company to fully exploit the potential of 

its brand. Under the umbrella of the VW Group, Porsche was perceived on the market primarily 

as a conventional automobile company. In addition, Porsche highlighted the benefits of greater 

independence and entrepreneurial freedom in decision-making processes as key reasons for go-

ing public (Ward 2022). Porsche's executive board would be given greater autonomy while 

maintaining a higher level of accountability. However, the extent of Porsche's board independ-

ence would likely remain limited due to the key positions held by board members such as Oliver 

Blume within the VW and Porsche group structure (Neiger 2022). 

 

4.2 The IPO procedure 

On February 22, 2022, Volkswagen issued an ad-hoc announcement, revealing discussions be-

tween VW AG and Porsche SE regarding a potential IPO for Porsche AG. This marked the 

initial steps in the planning of the Porsche IPO (Volkswagen Group 2022b). By February 24, 

VW announced that the agreed-upon key points for a possible Porsche IPO had received ap-

proval from the supervisory board. Subsequently, there was a need to assess the feasibility of 

the market entry. Upon a public issuance, VW disclosed its intention to distribute Porsche AG's 

share capital with a 50% allocation to ordinary shares and 50% to preferred shares. VW an-

nounced that Porsche SE is set to obtain a stake of 25%, along with one additional share, from 

the common shares at the designated offering price., along with a 7.5% premium. Moreover, it 

was revealed that a special dividend equivalent to 49% of the overall proceeds will be distrib-

uted among shareholders, upon successful completion of the IPO (Volkswagen Group 2022c). 
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On July 22, 2022, VW announced the resignation of CEO Herbert Diess and shared that Oliver 

Blume would assume a dual role as CEO of both Porsche AG and VW AG starting from 1 

September (Volkswagen Group 2022d). In an ad-hoc announcement on September 5, it was 

officially declared that the board, supported by the supervisory board's approval, had decided 

to list Porsche AG on the regulated market of the prime standard of the Frankfurt Stock Ex-

change. The market debut was scheduled for September or October 2022. Furthermore, the 

board and supervisory board approved the breakdown of the share capital, ensuring that Porsche 

SE would acquire a minority stake with a 7.5% premium (Volkswagen Group 2022e). The share 

capital accounts for 911m and is split equally. A total of 113,870,000 preferred shares (12.5% 

of the share capital) were issued on the Frankfurt Stock Exchange and 113,875,001 common 

shares (25% plus one common share) were being sold to Porsche SE. Initial details regarding 

the price range and offering structure were disclosed in an ad-hoc announcement on September 

18th (Volkswagen Group 2022f). VW communicated that the price for the preferred shares 

ranges between EUR 76.5 to 82.5 per share. The final price was then determined through the 

bookbuilding process. In total, 113,875,000 preferred shares were issued, including 14,853,260 

preferred shares as part of the Greenshoe option for potential over-allotments. This corre-

sponded to a total issuance volume, including the Greenshoe, of EUR 8.7 to 9.4bn. Addition-

ally, the proceeds from the common shares, including a 7.5% premium, amounted to EUR 9.4 

to 10.1bn. Moreover, the whole IPO process was accompanied by a consortium of renowned 

banks. Goldman Sachs, J.P. Morgan, BofA Securities, and Citigroup acted as Joint Global Co-

ordinators. Deutsche Bank, BNP Paribas, and Morgan Stanley served as Senior Joint Bookrun-

ners. Banco Santander, Barclays, UniCredit Bank AG, and Société Générale acted as Joint 

Bookrunners. Commerzbank, LBBW, Mizuho, and Crédit Agricole CIB assumed the role of 

Co-Lead Manager (BaFin 2022). Due to strong demand and limited supply, VW AG, in coor-

dination with the accompanying banks, set the placement price of the preferred shares at EUR 

82.5 per preferred share (Köhler 2022).  
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5. Market Environment 

Porsche has a strong presence in three distinct segments of the automotive industry, which in-

clude high-performance sports cars and luxury sports sedans, as well as high-end premium 

SUVs (Porsche AG 2021a). As a result, we categorize the relevant market as encompassing 

both luxury brands and high-end premium vehicles, positioning Porsche within the luxury au-

tomotive sector. Over the years, the luxury car market has shown varying levels of stability in 

times of economic turmoil. In 2008 and 2009, it experienced a downturn with declining sales 

figures due to the global financial crisis, only to recover by 2010 and exceed pre-crisis levels. 

However, the COVID-19 pandemic and the subsequent economic challenges resulted in only a 

modest setback for the luxury car market (Howarth 2022). Consequently, the luxury vehicle 

segment has outperformed the global overall car market significantly, growing at double digits 

percentages, as the overall market experienced a significant lack of growth, remaining mostly 

stagnant. Nonetheless, luxury cars, defined by a starting price exceeding USD 80k according 

to IHS/S&P Global and McKinsey data, comprised only 2-3% of total vehicle sales in 2021. 

However, this segment is still expected to grow much faster than the overall market. Industry 

data from IHS and McKinsey also suggest that the segment encompassing vehicles priced be-

tween USD 80k and USD 500k, where Porsche operates, is projected to grow at a CAGR be-

tween 8-14% in the upcoming decade, whereas the total vehicle market is forecast to grow by 

only approximately 1% (Guan et al. 2022). For a comprehensive breakdown of the luxury car 

market segmentation by vehicle cost range and its respective CAGRs, as well as a categorized 

segmentation of Porsche and its competitors in the luxury car segment, please refer to figures 

1.6-1.7 in the appendix. Moreover, the relevant market expanded to approximately 1.5m units 

in 2021, more than double its size in 2006 (Guan et al. 2022). The primary driver of this growth 

has been the luxury SUV segment, which accounted for 62% share of the total market in 2021 

(Zhang et al. 2022). 
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Considering Porsche's rich history and iconic models, the company is not just another car man-

ufacturer. While models such as the 718 and Macan may fall into the premium segment, the 

911 can be seen as more of a luxury good. Porsche has a clearly defined strategy to further 

penetrate the luxury segment, and it should benefit from the growing population of High-Net-

Worth Individuals (HNWI) and Ultra-High-Net-Worth Individuals (UHNWI) (Porsche AG 

2022i). HNWIs are characterized as individuals possessing a net worth equal to or exceeding 

USD 1m and UHNWIs as individuals with USD 30m or more, including their primary residence 

(Frank 2022). The worldwide market for luxury goods was approximated to be around EUR 

1.2tn in 2021, and is expected to further grow significantly. This growth trajectory is primarily 

attributed to the expanding population of (U)HNWI, which has grown at a CAGR of 12% and 

10%, respectively, from 2016 to 2021 (Zhang et al. 2022). Projections indicate further growth 

by over 100m and 700k people for (U)HNWI, respectively, in 2026 (Frank 2022). However, 

UHNWI growth is expected to be slower than the HNWI segment, with a CAGR of 5% between 

2021 and 2026, while the HNWI segment is anticipated to grow at 9% in the same period. In 

terms of regions, China is expected to see the largest growth in (U)HNWI in the coming years, 

followed by the United States and Europe. In 2021, China, the United States, and Europe col-

lectively accounted for 79% of the total (U)HNWI population (Zhang et al. 2022). The devel-

opment of (U)HNWI is represented graphically in figure 1.8 in the appendix. Furthermore, the 

transition to electrification will be a differentiating factor in the luxury car market. According 

to McKinsey, BEVs are projected to take the lead in all luxury vehicle categories by 2031. 

However, the rate of acceptance may differ depending on the pricing tiers. Moreover, the luxury 

automotive sector is increasingly prioritizing sustainability and environmental considerations. 

Luxury car manufacturers are increasingly investing in eco-friendly technologies, encompass-

ing carbon-neutral production, renewable materials, and environmentally responsible supply 

chains. This commitment to sustainability not only addresses consumer demand but also aligns 

with global climate goals (Guan et al. 2022). In terms of customer demographics, younger, tech-
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savvy consumers, particularly millennials and Generation Z, are actively shaping both the 

broader luxury market and luxury vehicle market. To meet this evolving consumer base, com-

panies are adapting their strategies and product offerings. Also, there is a notable increase in 

female involvement in the automotive market. According to a study conducted by Oliver Wy-

man, women are the primary decision-makers in 65% of all new car purchases, and this trend 

extends as well to the luxury vehicle segment. In fact, female customers outpaced males in car 

spending, accounting for 20% of new car acquisitions in China during 2021 (Zhang et al. 2022). 

Porsche incorporates a large base of 2.7m registered customers. However, there are significant 

differences in gender distribution and average customer age between regions, such as Germany 

and China. Porsche's customer base predominantly comprises males, with 85%, and females, at 

15% and the average customer age in Germany is 50 years, whereas in China, the average age 

is around 35 years. Hence, Porsche has recognized the potential of also targeting a younger 

audience as well as female customers seeking a luxury experience. For example, Porsche has 

employed tennis icon Maria Sharapova and Emma Raducanu as a brand ambassador to reach 

out to this potential key customer group (Zoeller 2023).  

 

6. Financials Statement Analysis  

This section offers a comprehensive overview into our financial and long-term performance 

analysis. Given the complex nature of the presented data, which can pose challenges when at-

tempting to assess a company’s efficiency and predict its future, it is helpful to reformulate the 

financial statements for a more in-depth analysis of the fundamental operations and for deriving 

the value drivers of the company (Petersen et al. 2017).  

 

6.1 Reformulated Balance Sheet and Forecast 

The reformulation of the balance sheet categorizes Porsche’s total assets and total liabilities 

into three segments: core invested capital, non-core invested capital, and financing business, 
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offering a more insightful view of its invested capital within its core and non-core operations. 

The core invested capital primarily encompasses fixed assets, including property, plant, and 

equipment (PP&E), intangible assets, leased assets, and other crucial components such as tax 

assets, tax liabilities, and Porsche's working capital. 

Capitalized development costs for products in use, expenses related to products under develop-

ment for smart mobility, software and licensing assets, and goodwill make up the category of 

intangible assets. Notably, the compounded annual growth rate of intangible assets stood at 8% 

between 2018 and 2021. This surge can be attributed to the capitalization of R&D expenditures, 

a practice that has boosted Porsche's margins over recent years. This share of capitalization has 

exceeded 65% in 2021. With the launch of the new Macan BEV in 2024 and Porsche's 2030 

strategy, this trend of high capitalization is expected to persist until 2025. Beyond that horizon, 

amortization is projected to outpace capitalization in absolute terms. Intangible assets are de-

rived from past records, representing 18.6% of generated turnover, and is driven by Porsche's 

continued emphasis on digitalization as a key factor for future growth (Porsche AG 2021a). 

Within the category of PP&E, there are components such as buildings, land (rights), machinery, 

fixtures, advance payments for assets under construction, technical equipment, and furniture 

(Porsche AG 2021a). PP&E is forecasted based on the ratio to generated turnover which re-

mains steady at 28.5% since we assume spendings for new machines and manufacturing facil-

ities. (Porsche AG 2021c). Leased assets consist of vehicles leased to customer. Impairment 

losses from these contracts for leased vehicles are shown in Porsche's consolidated financial 

statements (Porsche AG 2021a). This line item is as well forecasted based on its 2021 ratio of 

revenue, accounting for 11.9%, and is held constant throughout the forecast period.  

Porsche's NWC encompasses balance sheet items such as operational cash, financial services 

receivables from its leasing business, inventories, trade receivables and trade payables. We de-

termine that 2.5% of the total sales is necessary for operational cash requirements, which is to 

remain constant. It can be assumed that an operating cash ratio of 2.5% to sales according to 
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the McKinsey benchmark is a healthy assumption (Babel et al. 2012). To forecast NWC ele-

ments, we are computing the cash conversion cycle, including the average holding period, av-

erage collection period, and average payable period. Starting with Porsche's financial services 

receivables, which is related to the average collection period of its financial services business. 

This item is forecasted by dividing financial services receivables by its respective generated 

financial service revenue. This ratio has increased at a 3-year CAGR of 23.9% from 402.6 to 

550.2 days. This is due to the fact that Porsche's financing and leasing business is also increas-

ing, which is in line with the future growth of its business model. The historical three-year 

average of 460.3 days is used as the best measure for the forecasted period. Moving on to the 

average holding period, the balance sheet item inventories are analyzed (Porsche AG 2021a). 

Inventories are divided by its costs of sales multiplied by 365 days. This Ratio indicates the 

number of days on average that inventories remain in the company before being sold and 

amounts to 67.9 days in 2021. Compared to its key peers such as Mercedes (75.9) and Ferrari 

(94.8), Porsche is able to sell its inventories faster. The three-year historical average of the 

holding period, amounting to 71 days, serves as the basis for projecting inventory turnover. The 

average collection period indicates how many days it takes for Porsche to collect sales from 

clients and is derived from trade receivables divided by total automotive revenue. Porsche's 

efficiency in quickly collecting payments from clients is evident in its historical three-year av-

erage of 12.1 days, outperforming again its peers Mercedes (23.8) and Ferrari (20.1) in this 

aspect. Trade payables, reflecting the time taken to settle obligations with suppliers, have seen 

a notable decline. This decrease, attributed to evolving market dynamics, is not seen as a weak-

ening of Porsche's bargaining power but rather a response to market conditions. As such, the 

three-year historical average of the payable period, standing at 50.1 days, is used for forecasting 

trade payables. Analyzing not only the activity ratios but also the liquidity ratios of Porsche we 

saw a clear improvement in the analyzed time span for all three ratios. While the current ratio 

increased from 0.93 to 1.42, the quick ratio and cash ratio increased from 0.60 to 1.07 and 0.22 



Group Part 

 24 

to 0.36, respectively. In fact, this improvement in all three mentioned ratios shows that Porsche 

is constantly improving its capabilities of meeting short-term obligations.  

Balance sheet items, collectively referred to as "tax positions," include four components (Por-

sche AG 2021a). These four components show relative stable historical development, with fluc-

tuations being minimal. As a result, the forecast is straightforward, based on its three-year his-

torical average as a percentage of sales. 

Other receivables, other liabilities, other provisions, as well as tax provisions, are also consid-

ered to be items of Porsche's core invested capital operations since these items are direct asso-

ciated with day-to-day operations and are forecasted as a percentage of revenue. Among these, 

other receivables encompass receivables linked to long-term construction contracts, corre-

sponding to contract receivables from customer contracts, for instance. Hence, they are consid-

ered to be part of the core business. Similarly, other liabilities include advance payments re-

ceived for orders that are based on contractual obligations from customer contracts and are 

categorized under advance payments received for orders. This item also encompasses deferred 

income, including special rent payments and other deferred income, and is estimated based on 

a three-year historical average of 6% (Porsche AG 2021a). 

Moving on to the non-core invested capital segment, this part includes provisions for pension 

and similar obligations, other financial assets, other equity investments, securities and time de-

posits, equity-accounted investments as well as other financial liabilities. Taking a closer look 

in the non-core invested capital segment of Porsche there are three items noteworthy.  

First, provisions for pension and similar obligations encompass financial arrangements related 

to retirement benefits for Porsche's employees. Notably, a drop of 6.9% in 2021 in this item is 

attributed to the reduction in the present value of unfunded benefit obligations, primarily driven 

by changes in financial assumptions. Those assumptions are related to the adjustment in the 

discount rate which increased from 0.8% to 1.4%. (Porsche AG 2021a). The expectation for 

this trend is to persist, demonstrating a consistent 2% growth rate until 2033 based on the two-
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year historical average. Second, other financial assets include derivative financial instruments 

and increased significantly with a CAGR of 9.3% from 2018 to 2021 (Porsche AG 2021a). The 

increase is mainly due to a short-term loan of EUR 2m provided to VW AG in 2021. However, 

we expected other financial assets to grow constant at a low percentage of 1% to stabilize future 

growth in the forecasted period. Lastly, other financial liabilities include long-term financial 

liabilities (Porsche AG 2021a). This item has increased on a YoY growth rate by 31.7% in 

2021A, which is associated with adjustments made to derivative instruments and adjustments 

made to additional share purchases obligations. Hence, we assume that this item will grow at a 

constant rate of 5.3% from 2022, based on its historical average.  

Turning to the financing part of the reformulated balance sheet, Porsche's net debt comprises 

financial liabilities, non-controlling interest, and excess cash. Excess cash is computed as the 

difference between cash & cash equivalents and operational cash. Porsche's historical net debt 

development is anticipated to gradually grow with a CAGR of 6.8%. Moreover, Porsche's D/E 

ratio of 25.6% in 2021 is a key factor in calculating its weighted average cost of capital which 

is introduced later in this study. It is assumed that this ratio will remain constant at 25.6% over 

the forecasted period, ensuring financial stability, predictability in financial planning and lower 

risks related to sudden changes in debt. Projected equity is determined by aggregating the pre-

ceding year's equity, the transactions involving shareholders, and the anticipated comprehen-

sive income. The latter is determined by considering Porsche's payout ratio multiplied by the 

forecasted comprehensive income. (Porsche AG 2021a). 

In assessing Porsche's capital structure, the reformulated balance sheet is serving us with the 

necessary data to compute three ratios providing meaningful observations about the company's 

financial structure and health. First, the gearing ratio reveals the proportion of invested capital 

financed through net debt. (Lenglet 2022). This ratio increased from 19% in 2018 to 20% in 

2021 indicating that Porsche is using more of its debt to finance its core operations. Second, 

Porsche's D/E ratio represents a similar increase, standing at 25.6% in 2021. Indeed, both ratios 
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are within similar ranges, indicating that Porsche is operating at an optimal capital structure, 

regarding the parameters risk and return. For the solvency ratio, banks favor institutions with a 

ratio of 0.5 and prefer those with a ratio above 1. Porsche as a large corporation with steady 

cash flows, shows a ratio of 0.56 indicating that it is able to meet its long-term liabilities and is 

at no risk in an event of an economic crisis (Chasanah and Sucipto 2019).  

 

6.2 Reformulated Income Statement and Forecast  

The income statement is a crucial part of the financial statement analysis that provides an over-

view of a company's profitability over a specific period. Furthermore, it can be used to analyze 

and assess the key value drivers within an organization. (Damodaran 2012). The income state-

ment can be also divided into core operations, non-core operations, and financial operations. 

Additionally, this reformulation includes a tax breakdown, shedding light on the total taxes paid 

by each segment of the business. 

Porsche's core operations in the income statement, encompassing items such as revenue, cost 

of goods sold (COGS), administrative expenses, distribution expenses, and other operating in-

come and expenses. The key value driver for Porsche's core operations is its revenue, generated 

through two primary business segments: the automotive business and financial services busi-

ness. As of 2021, Porsche's revenue structure is dominated by the automotive segment, which 

accounts for 91% of total revenue, while the financial services business only contributes 9% to 

revenue (Porsche AG 2021a). To forecast total revenue for Porsche, we model the business in 

two segments: automotive business and financial services business. 

Within the automotive segment, the forecasted top-line growth is primarily driven by the vol-

ume of vehicles delivered and its respective pricing, which is based on our growth assumption 

and the computed average selling price for each vehicle. To analyze the historical data and form 

our assumptions, data and information’s are used from Porsche's annual reports and various 

available market reports. Since 2018, Porsche has experienced consistent growth in total vehicle 
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deliveries, achieving a CAGR of 5.6%. As of 2021, they successfully delivered 302k vehicles, 

demonstrating a robust demand for Porsche cars, surpassing their luxury competitors (Porsche 

AG 2021a). Notably, Porsche outperformed renowned luxury brands such as Ferrari (11k vehi-

cles delivered), Lamborghini (8k vehicles delivered), Aston Martin (6k vehicles delivered), and 

Maserati (24k vehicles delivered). Indeed, Porsche is outperforming its luxury peers by far, 

however still remains far mor exclusive than premium OEMs such as Mercedes (2m vehicles 

delivered), BMW (2.5m vehicles delivered) and Volvo Cars (0.7m delivered). Porsche faced 

some initial challenges in profitability due to the launch of their BEV model Taycan in 2019, 

including associated costs during the ramp-up phase, particularly in 2020. The latter year was 

obviously also impacted by COVID-related costs (Porsche AG 2020). That being said, profita-

bility of the automotive division has recovered since then, moving on an upward trajectory. 

Given that Porsche benefits from VW Group's investments in BEVs, and the successful intro-

duction of their first BEV to the market, we expect that margin dilution in the near term should 

be limited. Following the model cycle and based on historical deliveries, management assump-

tions made in the annual report and the evolving market environment of the automotive indus-

try, we expect volume delivery growth and average selling price of each product line to face 

different stages of future development. The average selling price for each product line is calcu-

lated based on using the data from a renowned automotive magazine called "Car and Drivers". 

This magazine includes a detailed database over two decades covering various car manufac-

tures, making it possible to find historical selling prices for each vehicle (Car and Drivers 2022). 

For further details about the average selling price per vehicle and its respective generated turn-

over, please refer to table 1.3-1.4 in the appendix. 

Moreover, we ran several linear regressions using various independent variables such as the 

Stoxx Europe 600 Automobile Index, the average price of sports cars, the GDP, the consumer 

price index, the EUR exchange rate and the share of electric cars against Porsche's generated 

sales as the dependent variable. This method allowed us to examine various potential drivers of 
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Porsche sales, including industry performance, economic indicators, and market-specific fac-

tors. Please refer for further details and the results to figure 1.9 in the appendix. 

Starting with the iconic 911. We note that the 911 has the highest base price across the different 

Porsche models and the most expensive top-end version. Moreover, almost all the special series 

are related to the 911, which is the brand-shaping model of the company (Porsche AG 2021a). 

We analyzed the 911 deliveries over the last years and noted that volumes tend to be rather 

stable. Indeed, once a new model is launched, annual deliveries move by around mid-single 

digits YoY, which is rather stable for the sales of just one model and therefore meeting the 

criteria of a luxury good. Volumes typically only move by double-digits once a new model is 

introduced. On average, 911 deliveries reached 35,8k units over the last four years, with 2021 

marking a new high at 38,5k units. Based on historical new launches we expect this pattern to 

continue in the forecasted period, with new 911 model launches every four years, which might 

reach mid-single digits YoY growth of 10%. During the time period up to the next launch, we 

assume that deliveries are steady at 0.5%. The average selling price is set at 7% until 2026 

which is consistent with the average market CAGR of the (U)HNWI end-market. Afterwards 

the selling price will decrease to 2% until 2033 to stabilize the future growth of the company.  

The 718 product line has witnessed a decrease in deliveries over the preceding three years from 

24k to 20.5k deliveries. Furthermore, the implied vehicles sales of the 718 product line accounts 

for just 4.9% of total revenue in 2021. Hence, we expect that volume in deliveries will further 

decline in the forecasted period by 0.5% until 2026FC. This decline is also attributed to Por-

sche's decision to discontinue the 718 GT4 and 718 Spyder. However, Porsche's mid-term strat-

egy includes the introduction of a new electric 718, set to arrive mid-decade accelerating its 

goal of increasing its BEV market share to 80% by 2030 (Misoyannis 2023). Consequently, we 

expect deliveries to stabilize in 2027 and remain constant thereafter at rate of 2%. Its respective 

average selling price is forecasted based on the long-term expected inflation rate of 2%.  
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Porsche's SUV offerings, namely the Macan and Cayenne, have been key drivers of the com-

pany's high deliveries and revenue. Going back in history, Porsche was among the first luxury 

OEMs to launch an SUV. In 2002 it launched the Cayenne, becoming the OEM's best-selling 

model until this position was taken by the Macan in 2015 (Porsche AG 2022f). In 2021, the two 

SUVs accounted for 56.8% of total volume deliveries and contributed together 37.9% of total 

revenue. In fact, both SUVs were besides the 911 the key drivers of high deliveries and revenues 

in the past and anticipate a continuation of this pattern. According to a conducted study by 

McKinsey in 2022, about half of potential premium and luxury car customers indicate a pref-

erence for a SUV as their next purchase. On this note, the same study concluded that over 70% 

of current premium and luxury car owners would switch to an EV, which supports Porsche's 

strategy to launch a luxury SUV such as the Macan BEV by 2024 and the Cayenne BEV by 

2026 (Guan et al. 2022). Following on from that, to forecast the SUVs delivery growth, we 

expect that both models will continue to develop similar until 2026. Therefore, we apply a 

constant growth rate of 5%. Afterwards we expect a decline in terms of deliveries, with the 

Macan growing further at 2% and the Cayenne at 1% taken its history into account that the 

Macan continues to be the preferable Porsche SUV in the end-market.  

The Panamera, positioned as a higher based priced model within Porsche's portfolio, accounted 

for 9.7% of total revenue in 2021. However, it historically experienced a decline in deliveries 

from 38.4k units to 30.2k units. Since the Panamera is currently solely available as an e-hybrid 

model and Porsche announced not having immediate plans to replace the Panamera by a BEV 

model mid-decade, we expect deliveries to follow a growth of 2% until 2026 and then declining 

further to 1% in the forecasted period due to uncertainties surrounding the transition to BEV 

production (Porsche AG 2022g). Its average selling price is calculated in a two-stage process 

growing by 5% until 2026, reflecting Porsche's relation to the end consumer market (U)HNWI, 

then remaining stable until 2033 with a growth rate of 1%.  
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Lastly, about two years post-launch, the Taycan has yielded positive results. Despite its relative 

newness, the Taycan maintains a strong demand and healthy pricing. To perform a realistic 

forecast, we are not relying on the historical two years YoY growth of deliveries which would 

amount to an average of 1,253.3%. Hence, our forecast for the Taycan incorporates constant 

growth in volume deliveries and average selling price of 2% during the forecasted period.  

Moreover, we forecast continuous price increasements that lift the average selling price, com-

plementing Porsche's future pricing power, which is mainly driven by its brand power. Further-

more, the increased pricing strategy also aligns with market trends among (U)HNWI which are 

assumed to be Porsche's end-consumer. The overall development of the average selling price 

per vehicle and its respective turnover during the forecasted period can be found in figures 1.10-

1.11 in the appendix. 

Apart from the automotive business, Porsche's financial services division includes income from 

leasing and rental activities, as well as interest income (Porsche AG 2021a). This segment is 

set to 10% in 2022 and is expected to gradually decline to 2% until 2033. This likely reflects a 

strategic realignment and changing market dynamics. Overall, total revenues are experiencing 

steady top-line growth, growing mid-term until 2026 with an average YoY growth rate of 8%. 

This rate is in line with the company's target of achieving a top-line growth between 7-8% in 

the mid-term. Moreover, the company's ROS is targeted between 19% and 20% in the long-

term, which is achieved in steady state at 24.5% ROS based on our assumptions (Porsche AG 

2021a). The long-term performance of Porsche including its key performance metrics are 

shown in figure 1.12 in the appendix. 

Moving on to the COGS, this line item constitutes a significant portion of Porsche's expenses, 

covering various operational-related costs (Porsche AG 2021a). Historically, COGS has aver-

aged at around 73.4% of total revenue, being relative constant. However, the gross margin ex-

perienced a slight impact due to the COVID-19 pandemic, evident in COGS as a percentage of 

automotive sales, which saw a slight uptick to 74.5% in 2019 and remained at 73.7% in 2020, 
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still surpassing the historical average. Influencing factors, such as the escalation of raw material 

expenses and disruptions in the supply chain from 2021 onwards contributed to these increased 

costs. However, the expected decrease in COGS as a percentage of revenue during the forecast-

ing period is attributed to Porsche's resilience, effective cash flow management, robust supplier 

relationships, and managerial capabilities. Those reduction are expected in the midterm and are 

driven by digital development improving Porsche's construction and production. Hence it is 

expected that COGS account for 70% of total revenue until 2026 and then decrease to 65% in 

the forecasted period. 

Porsche's SG&A expenses are recognized under the item’s distribution and administrative ex-

penses. Throughout the last three years, distribution expenses, encompassing personnel costs, 

partial depreciation and amortization, non-staff overheads, shipping, advertising, and sales pro-

motion expenses, consistently represented 7.5% of revenue. We expect this ratio to remain con-

stant until 2026 and then decrease to 7%. Administrative expenses, encompassing various costs 

related to the administrative function, have historically represented 4.3% of revenue and is an-

ticipated to remain also consistent at this level until 2026 and then further decrease to 3.5% 

(Porsche AG 2021a). Another contributor to revenue growth stems from other operating in-

come, encompassing gains from foreign exchange transactions and income generated from 

other hedges, including derivative financial instruments. Historically, this item has shown a 

steady average growth of 3.2% which we expect to continue. In contrast, other operating ex-

penses involve foreign exchange losses, and based on the historical data we expect that these 

losses remain constant at 3.7% of revenue (Porsche AG 2021a). 

Porsche's income statement doesn't break down D&A expenses as an individual line item, in-

stead, these costs are derived from the consolidated cash flow statement., representing 9.5% of 

revenue and 36% of PP&E in 2021. We forecast D&A based on its historical average in per-

centage of PP&E, with D&A accounting for 35.2%. Following this, EBITDA can be calculated 

by adding back D&A to the core pre-tax result. The respective margin is expected to grow from 
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23.6% to 34.5% in the forecasted period, highlighting its robust profitability. Including tax ad-

justments, the net margin of its core business is projected to increase from 9.4% to 17.2% in 

the forecasted period, reflecting the company's ongoing efforts to reduce costs incrementally.  

The non-core business encompasses equity accounted investments and other financial results. 

These items have historically remained relatively constant, and we expect them to follow his-

torical averages. Calculating the total non-core result involves subtracting total taxes paid and 

adding other comprehensive income (OCI). OCI includes other profits and losses that are not 

realized and may be excluded from net income such as such as foreign currency translation 

adjustments, cash flow hedges and unrealized gains/losses on derivative instruments (Porsche 

AG 2021a). The changes in this category, from EUR -753m or -2.9% of total revenue in 2018, 

to EUR +64m or 0.2% of total revenue in 2021, are primarily driven by pension plan remeas-

urements already mentioned in the previous part where the discount rate increased in 2021 to 

assess the present value of unfunded provisions for pension and similar obligation. 

Lastly, financial operations encompass Porsche's interest result, which is broken down into in-

terest income and interest expenses. Porsche's strong affiliation with VW, enables the company 

to maintain a positive interest result, which is also expected to remain stable where interest 

income is forecasted in percentage of revenue at 1.4% and interest expenses are forecasted in 

percentage of its previous year debt at 2.9%. In conclusion, Porsche's financial outlook is 

shaped by a combination of historical patterns, strategic shifts towards BEVs, pricing power, 

and ongoing initiatives to control costs.  

 

6.3 Free Cash Flow  

The cash flow map provides a comprehensive summary of the previous conducted analysis. It 

breaks down the financial statements into different cash flows, distinguishing between those 

derived from the core and non-core businesses. This analysis extends to historical and projected 

figures. Accurately calculated, the model establishes a direct relationship, ensuring that the 
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financing cash flow precisely mirrors the opposite of the combined calculated free cash flows. 

Porsche has substantial positive FCFs over the forecasted period, and we assume that profita-

bility and attractiveness of Porsche will further increase. Moreover, from 2022 to 2026, sales 

are projected to expand primarily driven by pricing strategies, occurring with an accelerated 

inflation rate. This growth will lead to increased capital expenditures within the core invested 

capital, as many balance sheet items are tied to sales. Consequently, the total FCF during this 

period is expected to decrease and experience relatively modest gains. Another driver for in-

creased capital expenditures is the necessity to invest in future technologies, such as autono-

mous and electric vehicles to achieve its target. However, beyond 2026, we anticipate a shift. 

The rate of capital expenditures in relation to sales is expected to decrease. This transformation 

is rooted in the fact that Porsche's growth will be price-driven, accompanied by consistent or 

even reduced vehicle production. 

 

6.4 Long Term Performance Analysis 

To evaluate a company's performance and success, it's crucial to delve into its business seg-

ments and calculate their respective Return on Invested Capital (ROIC) (Berk and DeMarzo 

2019). ROIC is typically computed through the division of the core result by the invested capital 

from the previous year. Historically, according to a McKinsey Study, a ROIC of around 15% 

was typical for the automotive sector (Jiang and Koller 2006). Porsche's automotive division 

ROIC has slightly fluctuated, reaching 22.3% in 2021 and a low of 19.8% in 2020, likely due 

to supply chain disruptions and decreased demand during COVID-19. The increase is mainly 

attributed to rising operating profit. Similar fluctuations can be observed in the financial ser-

vices division, with a ROIC at 14.1% in 2021 and a low of 9.7% in 2020. Hence, Porsche's core 

business achieved a ROIC of 18.2% in 2021, surpassing the industry average, indicating effi-

cient capital allocation to profitable investments. The total ROIC for Porsche in 2021 stood at 

16.6%. Based on our forecast and assumptions, we anticipate that Porsche's ROIC will stay 
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relative stable and experience a slight increase to 18.9% by 2033. The increase is attributed to 

enhanced operational efficiency, strategic investments, improved market positioning, and ef-

fective financial management. However, ROIC does not consider a company's financing, so 

other key performance indicators such as return on equity (ROE) must be used to obtain a more 

comprehensive view of shareholder returns. ROE reflects the return to shareholders and can be 

calculated for each division or investment unit within the company. It represents the ratio of 

comprehensive result to common shareholder equity. Unlike ROIC, ROE doesn't consider the 

capital from the previous period, focusing solely on the return achieved for shareholders (Pen-

man 2013). ROE can be calculated in three ways: as a weighted average of returns from oper-

ations and financing costs (Level 1), by subtracting the difference between financing costs and 

ROIC multiplied by D/E from ROIC (Level 2), or as the sum of the ROE for core, non-core, 

and financing activities (Level 3). All three methods yield the same results for Porsche's total 

ROE, which stood at 17.9% in 2021. Moreover, the ROE for each segment steadily increased 

from 2018 to 2021, reaching a high of 19.4% in the automotive division and 17.5% in the fi-

nancial services division. This growth was driven by an increasing ROIC, resulting from rising 

invested capital while equity also increased. Our forecast suggests an increase in total ROE to 

22.8% by 2033, primarily due to its increased profitability and optimized capital structure. 

Moreover, to assess Porsche's value creation and key drivers, it's crucial to consider the cost of 

capital, which stood at 8.8% in 2021. This metric will be further detailed in the following sec-

tion. The ROIC, the inverse metric of the cost of capital, measures profit relative to invested 

capital. When ROIC surpasses the cost of capital, value is created, while falling short indicates 

value destruction. This difference is also known as Economic Value Added (EVA) (Petersen et 

al. 2017). In fact, EVA is positive from 2018 (5.3%) to 2021 (7.7%), which implies that Porsche 

generated constantly value. 

Alongside the growth rate and the investment rate of new capital, it is crucial to also contem-

plate the Return on New Invested Capital (RONIC). The RONIC is calculated by dividing the 
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change between the current and previous profit by the change between the previous invested 

capital, which is the new invested capital. This allows us to deduct not only a company's value 

creation but also its trajectory toward a steady state (Damodaran 2012). The investment rate 

has been high, at 46.9% in 2021, but is expected to decrease in the future, to 17.1% in 2033. 

This suggests Porsche has made substantial investments in recent years, but these investments 

are likely to decrease in the future. Overall, our analysis indicates that Porsche is able to exceed 

the WACC, potentially positively impacting its share price.  

 

7. Valuation 

In this section of the paper, Porsche's intrinsic value is to be determined. For this purpose, var-

ious company valuation methods are used so that comparability from multiple financial per-

spectives is ensured. The overall picture among all valuation methods used enables a reasonable 

assessment of Porsche’s target share price. The chosen valuation approaches are Discounted 

Cash-Flow (DCF), Adjusted Present Value (APV), as well as Comparable Companies (CCA) 

and Comparable (Precedent) Transactions Analyses (CTA). 

 

7.1 Key metrics for Valuation 

This section concentrates on the derivation of relevant peers and the WACC. The WACC re-

quires several steps as input, including an equity and debt cost of capital analysis, and a country 

risk premium approximation. In the following, the cost of capital is computed and derived by 

applying traditional financial theories such as the Capital Asset Pricing Model (CAPM).  

 

7.1.1 Peer Benchmarking  

Peer benchmarking is a crucial aspect of evaluating a company's performance and positioning 

within its industry (Rosenbaum and Pearl 2009). In the case of Porsche, the companies posi-

tioning within the automotive industry is situated between luxury OEMs characterized by 
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relatively low unit sales (less than 10k units) and premium OEMs with substantial sales vol-

umes exceeding 1m units (Guan et al. 2022). Furthermore, we are considering Porsche also as 

a luxury brand which is why we are expanding our potential comparable universe to the whole 

luxury and goods market. The selection of peer companies for benchmarking Porsche involves 

a comprehensive assessment based on two primary groups of criteria: the business profile and 

the financial profile. 

The criteria for assessing the business profile encompass industry specifics, product and service 

offerings, customer and end markets, distribution channels, geographic location, and compli-

ance with carbon dioxide emissions regulations. These factors hold heightened significance 

within the automotive sector compared to the broader luxury market. The financial profile cri-

teria include key figures such as company size, profitability, growth profile and credit profile, 

which are essential for identifying comparable companies with similar business core character-

istics to Porsche. In this selection process, various sources such as databases, annual reports, 

press releases and company presentations are used to identify and screen potential companies 

(Rosenbaum and Pearl 2009). After a careful screening and evaluation, a peer group was finally 

built. It comprises 13 automotive and 9 apparel and accessories peers, each with different rele-

vance rankings based on the selection criteria. This enabled a clear differentiation of relevant 

peers from the wider pool of peers that is used for the valuation methods we applied. In sum-

mary, Porsche's positioning within the automotive and luxury industry, is marked by distinct 

revenue streams, model range offerings, and emissions regulation compliance strategies. Please 

refer for the selected comparable universe to table 1.5 in the appendix. Moreover, we conducted 

various comparison between Porsche and its luxury and premium automotive peers. Further 

details can be seen in figure 1.13-1.16 in the appendix. 
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7.1.2 Cost of Equity 

This part concentrates on determining the Cost of Equity !! by estimating the market portfolio 

to gather information about the Market Risk Premium (MRP) and estimating Porsche’s equity 

beta ("!) based on its comparable competitors. The CoE should explain the best expected return 

in the market on investments with similar risk, which is possible to derive through the applica-

tion of the CAPM. The CAPM indicates the similar risk for investments if the sensitivity to the 

market, measured as beta (""). The CAPM equation can be expressed as follows: 

 !! = !" + $! × ('[)#$%] − !") (1.1) 

where !" represents the required return for security #, !# the risk-free interest rate, "" the beta of 

investment # with respect to the market portfolio and $(&$%&) the expected return of the market. 

As for this paper, we adjust the CoE formula for the country risk premium (CRP). This is rea-

soned by the fact that Porsche's sales are split all around the world and therefore, we adjust for 

political instability, economic risks, default risk, and currency fluctuations. The used formula 

for our equity cost of capital approach can be expressed as follows: 

 -./0	.2	'34506 = !" + ($! × ')7) + -)7 (1.2) 

where $&( describes the equity risk premium and )&( the country risk premium. The risk-free 

interest rate !# is determined by using the yield of a country treasury security, in this case gov-

ernment bonds, and corresponds to the rate, at which investors can both borrow and save (Berk 

and DeMarzo 2019). This is due to the fact that government bonds are free of default risk. Since 

Porsche is headquartered in Germany, German government bonds are the right approximation 

as risk-free interest rate. In this instance, we utilize the 10-year German government bond ma-

turing on 15-Aug-2033 (ISIN: DE000BU2Z015) as a benchmark. The yield of the chosen bond 

equals to 2.927%. For the estimation of Porsche's implied levered beta "", we are using the 

calculated FY22-H1 D/E-ratio of 33.1%, derived from dividing the assumed net debt of EUR 

6,205.5m by the equity of EUR 18,774m. Furthermore, we assume a statutory corporate tax 
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rate of 30% for Germany (Damodaran 2022). Porsche's implied unlevered beta is derived from 

the average unlevered betas of our peer group of automotive manufacturers as well as apparel 

and accessories. Hereby it was necessary to exclude strongly deviating peers, which resulted in 

a final peer group for the automotive peers of Aston Martin, BMW, Ferrari, Mercedes-Benz, 

Tata Motors, Tesla and Volvo Car. This is due to the fact that including peers such as 

Volkswagen or Stellantis would distort our analysis since the groups have several subsidiaries 

and therefore largely include companies that are not part of the sports car segment. As we there-

fore did not have a large enough comparison base of peers, we furthermore included a selected 

peer group of the apparel and accessories industry of Burberry, Richemont, Hugo Boss, Kering, 

LVMH, Moncler and the Swatch Group. More on the selection process and criteria for our peer 

group can be found in 7.1.3 Peer Benchmarking and 7.4 Valuation Approach #3: Comparable 

Companies. As we are calculating the average beta for Porsche, we are weighting the two final 

selected industry peer groups each by 50%, leading to an implied unlevered beta of 0.92. The 

summary of the beta analysis is shown in table 1.6. Calculating the levered beta "" can be 

expressed as: 

 $! = $& × (1 + (1 − 0) ∗ :
;
'<
) (1.3) 

Where "' represents the unlevered beta, * corporate tax rate and (! the Debt-to-Equity ratio. 

This results in an implied levered beta of 1.12. As a benchmarking comparison to this approach, 

please refer to figure 1.1.7 in the appendix for beta regressions of the selected WACC peers. 

The equity risk premium is derived from the country lookup from Damodaran and equals to 

6.01% for Germany. Deriving the country risk premium leads us to Porsche's geographical sales 

split for FY22-H1, which was retrieved from Refinitiv Workspace. The country risk premiums 

for the individual regions are 0.99% for China, 1.38% for Europe excluding Germany, 0% for 

Germany and North America and 5.64% for the rest of the world. The hedges sales revenue 

CRP is assumed to be 0% because hedges are used to offset risks rather than introducing 
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additional country-specific risks. By multiplying the % share of the sales split with the respec-

tive country risk premium, we can assume a weighted country risk premium of 1.2%. Applying 

the cost of equity formula to the derived factors results in a cost of equity !! of 10.9%. 

 

7.1.3 Cost of Debt 

The primary emphasis of this part lies in the estimation of cost of debt !(. This figure pertains 

to the financial expenditure a company incurs in servicing its debt obligations. Considering that 

fact that Porsche does not have outstanding debt and only variable, not publicly available inter-

est rates on their outstanding loans, we have decided to calculate !( through estimating the 

Yield to Maturity (YTM) of selected comparable companies as well as Porsche's parent com-

pany Volkswagen. Information about outstanding debt was obtained from Refinitiv and limited 

to debt maturing between 2030-2033 (maturity of 7-10 years), except for comparables not hav-

ing debt maturing during this time (see figure 1.18 in the appendix). The formula for calculating 

the Yield to Maturity +,- can be expressed as: 

 =>? =
- + @A − 7AB
@A + 7A

2
 (1.4) 

where ) describes the Coupon Payment, ./ the Face Value, (/ the Present Value and  0 the 

number of compounding periods. To account for the riskiness and default probability of the 

bonds, we adjust the YTM as following: 

 =>?	DE2F4G0	FDH. = =>? − J × K (1.5) 

where 1 is the probability of default based on the bond rating and 2 represents the expected loss 

rate. For the annual average default rates by debt rating, we refer to Berk and DeMarzo. As-

suming a 60% average loss rate for unsecured debt forms the basis of the calculation (Berk and 

DeMarzo 2019). Through estimating the default adjusted YTM, it is common to weight the 

YTM of each comparable company by their percentage share of all selected outstanding bonds. 
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The weighted average YTM over the two peer groups therefore results to a pre-tax cost of debt 

of 3.4%, subtracting the German statutory tax rate of 30% results in an after-tax cost of debt of 

2.4%. The results are shown in table 1.7. 

 

7.2 Valuation Approach #1: Discounted Cash Flow  

At the core of financial valuation methods, the DCF approach is widely embraced for determin-

ing the present value of projected cash flows. The procedure encompasses projecting the ex-

pected cash generation of a business over a duration and then adjusting those cash flows to their 

present value using a suitable discount rate, the WACC. Utilizing the time value of money as a 

key consideration, this method supports the evaluation of the underlying value of a company, 

project, or investment (Berk and DeMarzo 2019). It is used in financial analysis, investment 

decisions, and business valuation to make informed choices (Petersen et al. 2017). Moreover, 

the forecasted period comprises a suitable duration which will be between 5 and 10 years, where 

the company either outperform or underperform growth trends (Koller et al. 2020). For Por-

sche's financial forecast, we have used a 10-year time span to capture a holistic view that in-

cludes longer economic cycles, industry trends and the time necessary for strategic initiatives 

to influence operations, investments and its market position. The terminal phase represents the 

estimated value of a business or investment at a specific point in the future, commonly encom-

passing a considerable portion of the enterprise's overall value. When calculating the terminal 

value within a DCF analysis, the Gordon Growth Model can be used, assuming perpetual cash 

flow growth at a consistent rate. However, the DCF analysis is sensitive to the Gordon Growth 

rate and to the assumptions made because small changes in this rate can significantly impact 

the estimated terminal value and, consequently, the overall valuation (Damodaran 2012). The 

equity value is then determined by deducting the net debt and minority interests from the EV 

(Berk and DeMarzo 2019). We can express the DCF model as follows: 
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+

%,*
 (1.6) 

Under our proposed assumptions and discounting the sum of the computed cash flows at a rate 

of 8.8%, the DCF model yields an estimated EV of EUR 93,267.1m upon its IPO conducted on 

the 29 of September in 2022. Furthermore, when subtracting both net debt and minority inter-

ests, the estimated equity value amounts to EUR 81,368.6m which results in an implied share 

price of EUR 89.3. Through extensive sensitivity analyses and scenarios encompassing both 

pessimistic and optimistic cases, we assessed the impact of variables and growth rates on the 

DCF valuation outcome, recognizing its high sensitivity to assumptions. The performed DCF 

valuation results as well as the respective sensitivity analysis and scenario analysis are show in 

table 1.8-1.12 in the appendix. 

 

7.3 Valuation Approach #2: Adjusted Present Value  

Among the DCF, the APV valuation approach is also employed to determine the intrinsic value 

of Porsche. Nevertheless, the APV method incorporates the discounting of free cash flows, 

alongside future tax benefits, in contrast to the DCF method. Hence, the APV is using the un-

levered cost of equity, accounting to 8.9%, to discount the FCF instead of the WACC. In con-

sidering the terminal growth rate, we adopt the same growth rate as applied in the DCF, result-

ing in an implied EV of EUR 93,643.3m. Subtracting net debt, an implied equity value of EUR 

81,744.9m is derived which results in an implied share price of EUR 89.7. Please refer for the 

results to table 1.13-1.14 in the appendix.  

 

7.4 Valuation Approach #3: Comparable Companies 

For a consistent relative valuation through comparable companies, a peer group of selected 

companies from the automotive as well as luxury brands from the apparel and accessories in-

dustry was chosen. The strategic rationale behind including luxury brands to our valuation was 
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due to the fact that selections from the automotive OEM industry were not significant enough 

to perform a comparable valuation solely based on a few suitable peers. As Porsche can be 

attributed luxury inside and outside of the car, and also offers lifestyle apparel and accessories 

through their online shops, e.g., through Porsche Design and selling products in the likes of 

timepieces, eyewear, bags and luggage and fashion accessories. 

The entire peer group of companies consists of 13 automotive peers and 9 from the apparel and 

accessories industry. Finally, our selection for the CCA includes Aston Martin, BMW, Ferrari, 

Mercedes-Benz and Volvo Car, as well as Burberry, Dior, Richemont, Hugo Boss, Kering, 

LVMH, Moncler and Swatch Group. For the analysis, we relied on three multiples: EV/Sales, 

EV/EBITDA, EV/EBIT. The rationale behind this is to exclude highly deviating multiples in 

the two peer group industries such as P/Book, P/E, PEG and EV/FCF. For comparables to be 

included, they needed to show not highly deviating multiples over the time horizon of FY18-

FY21 as well as no average EV/EBIT multiple under 5x and above 30x. For the automotive 

peers, we excluded Stellantis, Tata Motors, Tesla and VW. VW was excluded due to the fact 

being the parent company of Porsche and therefore not making sense to include. Stellantis and 

Tata Motors was excluded because they show extremely low, even negative multiples, and 

Tesla shows to high multiples to be included in the analysis. Even though Aston Martin does 

not fit into our EV/EBIT limitation, we included it because it is one of the most comparable 

companies in terms of product offerings and sports car vehicles. Nevertheless, Aston Martins 

negative multiples are not considered in the estimation. For the luxury peers, EssilorLuxotica, 

Hermes and Prada were excluded because their average EV/EBITDA multiple are above 30x. 

The average multiples for EV/Sales are 1.8x (automotive) and 3.0x (apparel & accessories), 

EV/EBITDA 9.6x (automotive) and 12.3x (apparel & accessories), EV/EBIT 19.8x (automo-

tive) and 17.0x (apparel & accessories). Again, we are applying an average weight of 50% for 

the automotive and 50% for the apparel and accessories peers, resulting in 2.4x EV/Sales, 11.0x 

EV/EBITDA and 18.4x EV/EBIT. As for Porsches financial metrics, we calculated with the 
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respective FY21 numbers. Multiplying the financial metrics with the respective multiples re-

sults in an overall EV of EUR 90,102.3m, Equity Value of EUR 84,224.8m and implied share 

price of EUR 92.5. For further details please refer to table 1.15 in the appendix.  

 

7.5 Valuation Approach #4: Precedent Transactions 

This section focuses on relevant precedent transactions. For this approach, selected automotive 

manufacturers as well as apparel & accessories past transactions were included and the respec-

tive EV/Sales, EV/EBITDA and EV/EBIT transaction multiples analyzed. We limited the trans-

action to an effective date between 2015 to 2021, with a minimum target EV of EUR 100m and 

a minimum EV/EBIT transaction multiple of 5x and a maximum of 30x, also to be consistent 

with the CCA. Moreover, we only included transactions of great importance and consistent with 

automotive OEMs as well as luxury brands. Furthermore, we included the transaction of ZF 

Friedrichshafen AG acquiring WABCO Holdings Inc. from the automotive supplier sector, 

which has been of great importance for the entire automotive industry. Equally averaging our 

10 selected automotive transactions results in average multiples of 3.7x Sales, 9.2x EBITDA 

and 13.9x EBIT, whereas the 12 selected apparel & accessories transactions result in 3.0x Sales, 

12.6x EBITDA and 15.5x EBIT. Multiplying the respective multiples leaves us with an average 

EV of EUR 94,013.2m, equity value of EUR 82,114.8m and implied share price of EUR 90.1. 

The performed analysis can be found at table 1.16 in the appendix 

 

8. Conclusion 

During the study, a range of valuation methods were introduced and put into action to evaluate 

the intrinsic value of Porsche at the time of its IPO. The main objective was to identify whether 

Porsche was undervalued or overvalued. Alongside the valuation approaches, a comprehensive 

company analysis and market analysis was conducted, considering macroeconomic indicators 

such as the expanding luxury market and the ongoing shift towards electric vehicles. This 
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analysis shaped the groundwork for our subsequent financial analysis of the reformulated fi-

nancial statements in order to properly form our assumptions for the forecast and the identified 

value drivers. Moreover, we identified a group of relevant peers based on business and financial 

criteria that included besides automotive peers also competitors from the luxury market that 

were used for the conducted valuation. On top of that, key valuation metrics such as the deri-

vation of the WACC is computed by applying traditional financial theories such as the CAPM. 

This approach required several steps that included the calculation of the cost of equity and cost 

of debt as well as the approximation of the country risk and market risk premium. Our analysis 

resulted in a final valuation that estimates Porsche's EV at EUR 92,407.1m, with an implied 

share price of EUR 90.85 at the IPO conducted on the 29th of September in 2022.  

 

Figure 1.19 Valuation Overview – Share Price (Created by authors) 

As described before, Porsche differentiates itself from most of its peers. Hence, as for our re-

sulting valuation range, we have chosen to focus on values between our mean EV/EBIT (CTA) 

of EUR 72.4, and the mean EV/Sales (CTA) of EUR 109.7, since both are the mean lower and 

upper bounds of our analysis. Hence, according to our valuation, the IPO was undervalued by 

a discount of 10.1%, indicating that a higher potential valuation was untapped.  

We identified potential risks that might impacted the undervaluation and future outlook on Por-

sche. Examining these risks is vital in gaining insights into the potential of the IPO and under-

standing Porsche's strategies for adapting to a dynamic environment to ensure ongoing success. 

Exchange rate exposures might have both positive or negative effects, since roughly one-third 
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of its units sold in North America and another third in Asia. Therefore, currency fluctuations 

may lead to transaction and translation impacts. Moreover, regulatory decisions could either 

benefit or challenge Porsche, depending on their attitude towards certain technologies or busi-

ness practices. Advances in zero-emission powertrains or other breakthrough technologies 

could have threatened Porsche's competitiveness but might also strengthened its market posi-

tion if it is first to market. With its current BEV line-up, Porsche has a highly competitive 

product portfolio. Notably, since Porsche utilizes the VW Group's platforms for software and 

vehicle architecture, any delays in software development could disrupt Porsche's model launch 

schedules. However, this collaboration also provides Porsche with cost-saving benefits through 

access to group technology. Lastly, Porsche's business model could be associated with general 

risks such as rising material costs, wage inflation, and competitive pricing pressures, among 

others. Overall, the comprehensive valuation of Porsche and the identification of potential risks 

provide information about the IPO price and the company's future prospects. 
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1. Introduction 

IPOs have been a crucial avenue for companies to raise capital and become publicly traded 

entities, enabling them to access a wider pool of investors (Loughran and Ritter 2002). Investors 

can acquire shares of the company at a predetermined price, which is set by the advising invest-

ment bank. However, the closing price on the first trading day is often deviating from the set 

price, which is indicating a mispricing by the investment bank (Krigman, Shaw, and Womack 

1999). Investors therefore bear an additional risk when they participate in an IPO. Despite bear-

ing additional risk, the mispricing is on average benefiting investors, as immediate returns are 

typically achieved, which is commonly known as underpricing (Ritter 1984). The observed 

phenomenon of underpricing, potentially leaving money on the table for the issuing company 

has been a subject of significant academic and practical interest. 

Ibbotson and Jaffe (1975) laid the foundation for the signaling literature, by finding the signif-

icance of underpricing as a mechanism to communicate the quality of a company to investors. 

However, the undervaluation follows a cyclical pattern that includes phases of both increased 

and decreased underpricing (Ibbotson and Jaffe 1975). Hence, the level of underpricing differs 

not only across distinct countries but also within the same country for various IPOs. External 

market dynamics are potential explanations for these deviations (Ljungqvist 2007). The current 

literature extensively explores the impact of external drivers on IPO underpricing. However, 

there remains no consensus regarding external factors, particularly in Germany. Therefore, the 

study concentrates on Germany and its recent IPOs. It's notable to state that the majority of the 

analyzed IPOs occurred on the main stock exchange in Frankfurt. This exchange is the largest 

and most important platform in Germany, which is characterized by its electronic trading sys-

tem for financial assets, XETRA. It contributes significantly to the majority of the trading vol-

ume on the German market (Deutsche Börse Group 2020). This study contributes to existing 

research by addressing the question: "What external market determinants affect the consitent 

underpricing of IPOs, specifically within the German market?"  
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The question is answered through a detailed examination based on a multivariate regression 

model, analyzing 145 IPOs in Germany with a focus on variables like Offered Ownership, Mar-

ket Conditions, Underwriting Reputation, Market Periods, and the Influence of Recent Crises. 

The findings of this investigation reveal a notable influence of the Underwriting Reputation 

variable on IPO underpricing. Significantly, it is observed that the impact of the Underwriting 

Reputation remains robust, even when adjusting for industry- and year-fixed effects.  

The subsequent section includes a literature review on external factors affecting underpricing, 

presentation of previous research results, and the formulation of primary hypotheses in section 

two. Section three outlines the methodology, including data collection and sample size. Section 

four discusses variables and the regression model, followed by descriptive statistics and a sum-

mary of empirical results. Finally, the study concludes by presenting implications and acknowl-

edging research limitations in section five. 

 

2. Literature review and hypotheses development 

2.1 Literature review 

The phenomenon of IPO underpricing refers to the situation in which the initial market price of 

newly issued shares exceeds their offer price on the first day of trading, resulting in an imme-

diate positive return for investors (Loughran and Ritter 2002). Although early IPO studies, ex-

emplified by studies like Stoll and Curley (1970) and McDonald and Fisher (1972), primarily 

emphasized the return prospects for shareholders and revealed that initial offerings typically 

furnish substantial immediate gains, subsequent investigations have aimed to explain the deter-

minants accounting for the magnitude of underpricing. A consensus among several authors pos-

its that the first day excess return remains an unavoidable consequence, essentially stemming 

from the presence of information asymmetry beneath various stakeholders participating in the 

IPO procedure (Ritter and Welch 2002). 
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The literature suggests that underpricing can be attributed to either a deliberate strategy by the 

issuer to mitigate information asymmetry or an inadvertent yet tolerated outcome of the issuer's 

interactions with the managing investment bank (Rock, 1986; Welch, 1989). Welch (1989) ar-

gues that underpricing serves as a signaling mechanism for high-quality firms that intend to 

offer only a limited portion of their shares in the IPO and subsequently recoup the unrealized 

value through subsequent seasoned offerings. Additionally, the issuer deliberately underprices 

the offering to incentivize initial investors to participate, thereby initiating a positive effect on 

subsequent investors. A further explanation centers on the presence of information asymmetry 

among the issuing firm and the underwriter, as outlined by Miller and Reilly (1987). The ad-

vising investment bank typically possesses more comprehensive knowledge regarding the ex-

pected share demand and the broader capital market dynamics in comparison to the issuing 

firm, as noted by Baron (1982). Consequently, the issuer provides the underwriter an incentive 

to determine an offer price lower than the optimum, thereby compelling the underwriter to re-

veal its confidential information and encouraging the sale of underpriced shares, as expounded 

by Beatty and Welch (1996). According to Shiller (1990), underpricing is therefore intention-

ally induced by underwriters to foster the illusion of heightened demand for the issue.  

However, some studies link underpricing to market inefficiencies or irrational behaviors instead 

of solely attributing it to information asymmetry, as posited by Aggarwal and Rivoli (1990). 

Further Works such as "The Long-Run Performance of Initial Public Offerings" by Ritter 

(1991) shed more light on external factors, including market conditions, corporate reputation, 

and economic crises, which impact the underpricing of IPOs. In accordance with this perspec-

tive, as illustrated by Ljungqvist (1997), external effects like the macroeconomic climate, affect 

underpricing positively. This is further supported by Banerjee, Dai and Shrestha (2011), who 

analyzed variations in underpricing among cross-country IPOs and attributed them to external 

influences. 
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According to Ritter (2003), variations in underpricing can be observed in all jurisdictions where 

a stock market operates. Loughran, Ritter and Rydqvist (2023) compile data on IPO underpric-

ing from diverse academic research papers for a global comparison. Their work underscores 

the presence and varying extents of underpricing across 54 distinct countries. Aside from mac-

roeconomic conditions, these variations in underpricing can result from marginal disparities in 

the IPO process across different countries, attributable to distinct regulatory environments and 

national laws (Ritter 2003). The IPO process in Europe, particularly in Germany, shares simi-

larities with the procedure in the United States. However, Lowry et al.  (2017), Carbonare 

(2021), along with Ritter (2003), underscore notable differences between German and US IPOs. 

The significant distinction lies in the marketing phase. For example, as outlined by Carbonare 

(2021), Germany incorporates a pre-marketing phase. The marketing phase is crucial to deter-

mine the interest in an IPO. The procedure provides the necessary information to evaluate 

whether the determined share pricing of the underwriter and issuer is realistic (Lowry et al. 

2017). Nevertheless, these national differences cannot adequately explain the partially exces-

sive differences, especially on a global level (Ritter 2003). 

The summarizing study by Loughran et al. (2023) shows that the underpricing varies greatly, 

ranging from 6.2% in Austria to 82.1% in India. In addition, the study documents a 21.8% 

underpricing for German IPOs during the period spanning 1978 to 2020. However, the extent 

of underpricing is heavily influenced by the specific timeframe under consideration. Earlier 

research about IPO Underpricing in Germany, in particular Ljungqvist (1997), indicates an un-

derpricing of 9.2% from 1970 to 1993. In contrast, Wasserfallen and Wittleder (1994) document 

a level of 17.6% between 1961 and 1987. Hence, it appears that the underpricing in Germany 

has declined in recent years (Gandolfi et al. 2018). Nevertheless, it is crucial to acknowledge 

that different studies employ different calculation methodologies for determining these yields, 

as indicated by Loughran et al. (2023). 
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As illustrated, the variability in IPO underpricing is subject to the effects of institutional deter-

minants and contemporaneous market dynamics (Ljungqvist 2007). Following this rationale, it 

is anticipated that external factors will exert an influence on the degree of underpricing. Con-

sequently, it becomes essential to examine firm-specific external elements and their direct im-

pact on underpricing. Multiple empirical studies have tested cited theories, yielding varied and 

occasionally incongruous results. In summary, while information asymmetry potentially con-

tributes to the phenomenon's explication, this study will illustrate it is not the sole determinant. 

 

2.2 Hypotheses development 

To assess the relationship between underpricing and external effects five selected explanatory 

variables, drawn from existing IPO literature and prior research findings, are presented with an 

individual test hypothesis for each variable (table 2.1). The developed hypotheses and are eval-

uated, utilizing an Ordinary Least Squares (OLS) regression model. 

Offered Ownership (OO): If equity offerings involve a higher ownership percentage, it is likely 

to result in greater underpricing during the IPO. The amount of offered control and possible 

influence is positively correlated with underpricing (Filatotchev and Bishop 2002; Hill 2006). 

H1: “Higher offering percentages will lead to increased underpricing and, consequently, 

higher initial returns.” 

Volatility (VO3): This is determined by the volatility, specifically the average standard devia-

tion, of the daily returns of the DAX index during the 30 days preceding the listing day. Ele-

vated index volatility suggests heightened uncertainty, signifying a pessimistic outlook on IPOs 

(Ljungqvist 2007; Lowry, Officer and Schwert 2010). H2: “There is an inverse relationship 

between favorable market conditions and the initial return.” 

Advisor Reputation (ADV): A binary variable with a value of 1 is assigned to distinguished 

underwriters and 0 for those with less distinguished reputations. It is presumed that esteemed 

underwriters exhibit reduced risk profiles, thus exerting a downward influence on underpricing 
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(Carter and Manaster 1990; Carter, Dark and Singh 1998). H3:” IPOs handled by prestigious 

advisors and underwriters are anticipated to have reduced risk profiles, and as a result, they 

are expected to yield lower initial returns.” 

Market Period  (HOT): Classifying periods as either “hot” or “cold” is determined by the vol-

ume of IPOs on a quarterly basis. Specifically, a quarter is denoted "hot" if the number of IPOs 

surpasses four. Consequently, a binary dummy variable is created, taking on a value of 1 within 

a hot market period. Conversely, it receives a value of 0 during cold market periods (Ritter 

1984, Derrien 2005, Ljungqvist 2007). H4:” IPOs listed during hot market periods will exhibit 

higher initial returns compared to IPOs listed during cold market periods.” 

After Crisis (AC): Employing a binary variable with a value of 1 for IPOs listed post-March 

2020, and 0 for those in the earlier timeframe. This variable is introduced to address potential 

sample bias stemming from the global pandemic crisis and the subsequent Ukraine conflict, 

which were associated with a significant stock market downturn (Mazumder and Saha. 2021). 

H5: “The ongoing economic recession is likely to result in a reduction in underpricing.” 

 

3. Data and methodology 

3.1 Sample and data sources 

The regression analysis was performed on a dataset comprising companies that underwent IPOs 

in Germany between the period of January 1, 2010, and December 31, 2022. This dataset was 

sourced from the Bloomberg database and was specifically limited to Equity IPOs, thereby 

excluding secondary offerings and other initial offerings. The original dataset encompassed a 

total of 186 observations pertaining to IPOs on the German market, according to Bloomberg 

records. To mitigate the potential influence of statistical outliers, a winsorization procedure was 

applied at a 10% level. Consequently, the resultant dataset under consideration for the analysis 

was refined to consist of 145 IPOs. In adherence to the requirements of valid regression anal-

yses, it is imperative to ensure conformity with the six fundamental assumptions delineated in 
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table 2.2 appended herewith (Gujarati 2022). The outcomes of these diagnostic tests, which are 

expounded upon in table 2.3 through table 2.5 within the appendix, affirm the validity of most 

assumptions, with the exception of homoskedasticity being disproven. This issue is addressed 

by employing robust standard errors, a technique designed to derive unbiased standard errors 

for OLS coefficients in the presence of heteroscedasticity. Additionally, for a thorough com-

prehension of the analyzing data, summary statistics of the variables are presented in table 2.6 

through table 2.9, as included in the appendix. All tables encompassing essential statistics such 

as mean, median, standard deviation, minimum, and maximum values. 

 

3.2 Methodology 

3.2.1 Dependent Variable 

The first trading day's performance is assessed utilizing the conventional approach of quantify-

ing the raw initial return (RIR) using the following equation: 

 !"!!,# =
$!,$%	$!,'	
$!,'	

 (2.1) 

&3&",& represents the raw initial return on an IPO's first day of listing for company i, with (",* 

representing the initial offer price and (",+ indicating the closing price on that day. The choice 

of the closing price as a performance metric is due to its reflection of market equilibrium, in-

fluenced by supply and demand forces. Equation (2.1) is appropriate for scenarios where ideal 

market conditions prevail, characterized by the absence of opportunity costs. Nevertheless, it is 

crucial to acknowledge that the time gap between the close of the subscription period and the 

start of trading may witness significant information disclosures and market dynamics. Conse-

quently, to accommodate these market fluctuations, an adjustment to the raw initial return is 

necessary. This adjustment involves considering the movements of the DAX Index, which is 

the appropriate benchmark for the overall market performance. The calculation of the market 

adjusted initial return (-43&) can be expressed as indicated in Equation 2.2: 
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 %&"!!,# = '$!,$%	$!,'	$!,'	
− )!,$%	)!,'	)!,'	

* (2.2) 

-43&",& represents the market adjusted initial return observed on the IPO's first listing day for 

company i. 5",* signifies the DAX during the closing of the shares' subscription period for com-

pany i, while 5",+	is the DAX at the close of the initial trading day. To have a more precise 

result, this study focuses on -43& as the dependent variable. 

 

3.2.2 Explanatory Variables 

Consistent with prevailing literature in the extensive realm of IPO research, we have incorpo-

rated two control variables: the deal size (lnDS) of the offering and the market capitalization at 

the time of the IPO (lnMC). These have been included alongside the five primary explanatory 

variables previously outlined in our initial hypothesis’s development. Therefore, this study uti-

lizes a multivariate regression model to analyze the collective influence of the explanatory var-

iables, as illustrated in Equation 2.3: 

 %&"!! = +' + +$-- + +(.-3 + +)&). + +*0-1 + ++&2 + +,34)5 + +-34%2 +	7! (2.3) 

A summary of the hypotheses incorporated and described in the model, as well as the abbrevi-

ations of all variables, can be found in table 2.1 and table 2.6 in the appendix. 

 

4. Empirical results and discussion 

The execution of the multivariate regression model has resulted in the outcomes showcased in 

table 2.10. In every model, statistical significance is consistently observed at both the 1% and 

the 5% level, as also indicated in table 2.10 in the appendix. Notably, the fixed effects are 

estimated to address group-level heterogeneity, with the constant being included within the in-

dividual effects of each variable. The average degree of underpricing within the sample is at 

3.00%. Especially the energy industry exhibits the lowest mean underpricing, amounting to -

0.60% and is therefore the only sector in Germany, which is not underpriced and thus 



Individual Part 

 54 

overvalued on average. On the other hand, the basic materials, technology, and industrial sec-

tors show a heightened underpricing of 6.78%, 6.24%, and 5.51%, respectively (table 2.9). 

 
Table 2.11: Regression results (created by author) 

An analysis of the regression results pertaining to the variable Offered Ownership indicates that 

the anticipated positive impact on underpricing is not substantiated. None of the models reveal 

a statistically significant influence. Observing the second variable Volatility leads to the con-

clusion that the anticipated negative impact on underpricing can be confirmed. However, it's 

essential to highlight that the statistically significant evidence supporting this hypothesis is only 

observable at the 10% level within the OLS-Model but has very low p-values throughout all 

other models (table 2.10). As a result, this doesn't completely validate findings from previous 

research, as exemplified in the work of Ljungqvist (2007). Upon examining the advisor reputa-

tion variable, as hypothesized, a significant negative effect on underpricing is consistently ob-

served in each model, with a 1% level of significance. Consequently, this study confirms evi-

dence from prior research examining the impact of the underwriting reputation such as Shiller 

(1990). Furthermore, the outcomes for the Hot Period hypothesis demonstrate a statistically 

significant impact at the 5% level when incorporating industry fixed effects (table 2.10). A 

Variable OLS Robust Industry + Year

Offered Ownership -0.029 -0.030 -0.052
(0.701) (0.719) (0.167)

Average Volatility (30 Days) -0.003* -0.004 0.001
(0.085) (0.261) (0.158)

Advisor -0.128*** -0.127*** -0.112***
(0.001) (0.001) (0.000)

Hot Period -0.035 -0.032 -0.011*
(0.178) (0.195) (0.097)

After Crisis -0.018 -0.018 n.a
(0.513) (0.411)

ln Deals Size -0.003  -0.003 0.008
(0.902) (0.908) (0.514)

ln Market Cap at Offering 0.004 0.004 -0.006
(0.850) (0.841) (0.680)

Constant 0.243* 0.243 n.a.
(0.093) (0.162)

No. of observations 145 145 121
R2 0.268 0.268 0.356

p - Value 0.001*** 0.001*** 0.009**

Robust standard erros No Yes Yes

Fixed effects No No Yes

Note: *p< 0.1;  **p< 0.05;  ***p<0.01
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pattern that persists in the industry and year fixed effects model, but only at 10%. This implies 

that the hypothesis, drawn from the studies of Ritter (1984) or Derrien (2005) cannot be entirely 

validated due to inconsistencies across all models. A similar observation applies to the last var-

iable. The variable After Crisis is only statistically significant in the industry model at the 1% 

level. However, it's essential to note that when considering year-fixed effects, the variable is 

logically eliminated through the model. Ultimately, the control variables deal size and market 

capitalization at offering display a positive effect (DS) and a negative effect (MC) on under-

pricing, while none is significant in any model. 

 

5. Conclusions  

The phenomenon of underpricing has repeatedly been the subject of extensive scholarly inquiry 

throughout the decades. The present study contributes to the extant body of knowledge on IPOs 

by conducting an empirical investigation into a dataset comprising recent IPOs on the German 

market during 2010 till 2022. This research provides empirical insights for the hypothesis that 

underpricing is diminishing because of the involvement of prestigious underwriters. This, in 

turn, corroborates the conjecture that the underpricing of IPOs is adversely impacted by the 

diminished risk profile associated with reputable underwriters, thereby resulting in reduced in-

itial returns. To synthesize, the outcomes of this investigation yield significant implications, 

which, however, require further examination to be substantiated. To this end, future research 

efforts should include a broader spectrum of factors and require the expansion of datasets. 

Moreover, the exploration of additional company-specific external factors is necessary for a 

more comprehensive evaluation. Furthermore, the scope of investigation should extend beyond 

the German borders examined to facilitate the formulation of coherent and robust assertions. 
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Appendix  

Figure 1.2 Reasons for undertaking an initial public offering (Brau and Fawcett 2006) 

 

Figure 1.3 Pre IPO-Organizational Structure (Created by authors based on the information’s 

retrieved from the respective annual reports) 
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Figure 1.4 Platform Overview across Volkswagen Group (Created by authors; Andropoulos 

2020) 

 

Figure 1.5 EV targets of selected automotive peers (Created by authors based on the infor-

mation’s retrieved from the respective annual reports) 
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Figure 1.6 Luxury car market segmentation by vehicle cost range and its respective CAGR 

(Guan et al. 2022) 

 

Figure 1.7 Luxury car market segmentation – Porsche and its peers (Created by authors based 

on the information’s retrieved from the respective reports) 
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Figure 1.8 Global (U)HNWI populations development (Frank 2022) 

 

Figure 1.9 Sales Regression – (Created by authors)  

  

  

  

 

  



Appendix Group Part 

 73 

 

Figure 1.10 Forecast – Average selling price per product line (Created by authors)  

 

Figure 1.11 Forecast – Total vehicle sales per product line (Created by authors) 

 

Figure 1.12 Long-Term Performance Analysis (Created by authors) 
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Figure 1.13 Porsche is outperforming luxury OEMs (Created by authors) 

 

Figure 1.14 Porsche remains far more exclusive than premium OEMs (Created by authors) 

 

Figure 1.15 Porsche's average selling price is matching its luxury peers (Created by authors) 

 

 

 



Appendix Group Part 

 75 

Figure 1.16 Porsche's average selling price compared to its premium peers (Created by au-

thors) 

 

Figure 1.17 Beta Regressions (Created by authors) 
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Figure 1.18 Cost of Debt YTM Calculations (Created by authors) 
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Table 1.1 Management Board of Porsche AG (Created by authors based on the curriculum vi-

tae of the respective board members) 

 

Table 1.2 Platforms used for each model at Porsche (Created by authors; Andropoulos 2020) 

 

Table 1.3 Historical average selling price modeling (Created by authors based on the infor-

mation’s retrieved from: Car and Drivers Magazine) 
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Table 1.4 Historical total vehicle sales development (Created by authors) 

 

 

Table 1.5 Selected Comparable Universe 
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Table 1.6 Beta Analysis Peers (Created by authors) 

 

Table 1.7 YTM Calculations (Created by authors) 

 

Table 1.8 Discounted Cash Flow Valuation (Created by authors) 

 

 

 

 

 

 

Discounted Cash Flow Valuation 
t = 0.25 t = 1.25 t = 2.26 t = 3.26 t = 4.26 t = 5.26 t = 6.26 t = 7.26 t = 8.26 t = 9.26 t = 10.26

Full year financials: 31.12.22 31.12.23 31.12.24 31.12.25 31.12.26 31.12.27 31.12.28 31.12.29 31.12.30 31.12.31 31.12.32
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

(EURm) FC FC FC FC FC FC FC FC FC FC FC TV
Revenue 35,727.9               38,478.1               41,392.4               44,477.7               48,655.5               50,410.9               52,239.7               54,145.2               55,757.7               58,653.8               60,407.1               
Cost of sales (25,009.5)              (26,934.7)              (28,974.6)              (31,134.4)              (34,058.8)              (32,767.1)              (33,955.8)              (35,194.4)              (36,242.5)              (38,125.0)              (39,264.6)              
SG&A (3,920.2)                (4,221.2)                (4,545.2)                (4,893.8)                (5,375.5)                (5,005.8)                (5,192.0)                (5,386.3)                (5,549.6)                (5,847.6)                (6,025.5)                
EBITDA 10,196.0               10,981.6               11,809.1               12,679.5               13,848.5               17,432.3               18,060.1               18,714.0               19,268.4               20,259.5               20,862.0               
D&A (3,583.3)                (3,859.1)                (4,151.4)                (4,460.8)                (4,879.8)                (5,055.9)                (5,239.3)                (5,430.4)                (5,592.2)                (5,882.6)                (6,058.5)                
EBIT 6,612.7                 7,122.5                 7,657.7                 8,218.6                 8,968.6                 12,376.4               12,820.7               13,283.6               13,676.2               14,376.8               14,803.5               
NOPAT 4,628.9                 4,985.7                 5,360.4                 5,753.0                 6,278.0                 8,663.5                 8,974.5                 9,298.5                 9,573.4                 10,063.8               10,362.5               
D&A 3,583.3                 3,859.1                 4,151.4                 4,460.8                 4,879.8                 5,055.9                 5,239.3                 5,430.4                 5,592.2                 5,882.6                 6,058.5                 
Change in NWC 359.9                    (653.5)                   (605.1)                   (540.7)                   (565.0)                   (127.6)                   (304.4)                   (314.8)                   (285.5)                   (425.6)                   (305.1)                   
Capex (4,989.8)                (4,641.9)                (4,980.9)                (5,339.0)                (6,069.0)                (5,555.6)                (5,759.9)                (5,972.8)                (6,051.1)                (6,706.9)                (6,557.5)                
FCF 3,582.3                 3,549.4                 3,925.8                 4,334.1                 4,523.9                 8,036.2                 8,149.6                 8,441.4                 8,828.9                 8,813.9                 9,558.3                 118,924.7             
Present Value FCF 3,505.9                 3,192.1                 3,243.5                 3,290.5                 3,156.1                 5,151.8                 4,799.7                 4,568.4                 4,390.7                 4,027.8                 4,012.8                 49,927.8               
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Table 1.9 Discounted Cash Flow Valuation results (Created by authors) 

 

Table 1.10 Scenario Analysis – Pessimistic Case (Created by authors) 

 

Table 1.11 Scenario Analysis – Optimistic Case (Created by authors) 

 

 

  

Valuation Date 29.09.22

Equity Bridge (in EURm) Amount 
Discount Rate (WACC) 8.8%
Core g in 2032 2.9%
Core RONIC in 2032 11.0%
Enterprise Value 93,267.1                    

Net Debt in 2021 (book value) (5,877.5)                    
Non-Core Invested Capital (book value) (6,021.0)                    
Equity Value 81,368.6                    

Shares outstanding 911                            
Implied Share Price 89.3                           

Share price 30.09.2022 82.5                           
Delta (abs.) 6.8                             
Delta (%) 8.3%

Valuation Date 29.09.22

Equity Bridge
Discount Rate (WACC) 8.8%

Core g in 2032 2.9%

Core RONIC in 2032 11.0%

Enterprise Value 89,772.2                    
Net Debt in 2021 (book value) (5,877.5)                    

Non-Core Invested Capital (book value) (6,021.0)                    

Equity Value 77,873.8                    
Shares outstanding 911.0                         

Implied Share Price 85.5                           
Share price 30.09.2022 82.5                           

Delta (abs.) 3.0                             

Delta (%) 3.6%

Valuation Date 29.09.22

Equity Bridge
Discount Rate (WACC) 8.8%

Core g in 2032 2.9%

Core RONIC in 2032 11.0%

Enterprise Value 96,893.3                    
Net Debt in 2021 (book value) (5,877.5)                    

Non-Core Invested Capital (book value) (6,021.0)                    

Equity Value 84,994.8                    
Shares outstanding 911.0                         

Implied Share Price 93.3                           
Share price 30.09.2022 82.5                           

Delta (abs.) 10.8                           

Delta (%) 13.1%
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Table 1.12 Sensitivity Analysis DCF – Share Price (Created by authors) 

 

 

 

Table 1.13 Adjusted Present Value (Created by authors) 

 

Share Price Sensitivity Analysis (in EUR)

 Share Price  WACC 
 89.3 8.1% 8.4% 8.6% 8.8% 9.1% 9.3% 9.5%
2.6% 101.0                    96.6                      92.4                      88.6                      85.0                      81.7                      78.6                      
2.7% 101.5                    96.9                      92.7                      88.8                      85.2                      81.9                      78.7                      
2.8% 101.9                    97.3                      93.0                      89.1                      85.4                      82.0                      78.8                      
2.9% 102.3                    97.6                      93.3                      89.3                      85.6                      82.2                      79.0                      
3.0% 102.8                    98.0                      93.6                      89.6                      85.8                      82.3                      79.1                      
3.1% 103.2                    98.4                      93.9                      89.8                      86.0                      82.5                      79.2                      
3.2% 103.7                    98.8                      94.3                      90.1                      86.3                      82.7                      79.4                      

G
ro

w
th

 r
at

e

 Share Price  WACC 
 89.3 8.1% 8.4% 8.6% 8.8% 9.1% 9.3% 9.5%
-3.0% 85.4                      81.3                      77.6                      74.1                      70.9                      67.9                      65.2                      
-2.0% 91.0                      86.7                      82.8                      79.2                      75.8                      72.7                      69.8                      
-1.0% 96.7                      92.2                      88.1                      84.3                      80.7                      77.4                      74.4                      
0.0% 102.3                    97.6                      93.3                      89.3                      85.6                      82.2                      79.0                      
1.0% 108.0                    103.1                    98.6                      94.4                      90.5                      86.9                      83.6                      
2.0% 113.6                    108.5                    103.8                    99.4                      95.4                      91.7                      88.2                      
3.0% 119.3                    113.9                    109.0                    104.5                    100.3                    96.4                      92.8                      

 Share Price  ∆ EBIT-margin (%) 
 89.3 -3.0% -2.0% -1.0% 0.0% 1.0% 2.0% 3.0%
-6.0% 92.9                      97.9                      103.0                    108.1                    113.1                    118.2                    123.3                    
-4.0% 86.2                      91.3                      96.3                      101.4                    106.5                    111.5                    116.6                    
-2.0% 80.0                      85.0                      90.1                      95.2                      100.2                    105.3                    110.4                    
0.0% 74.1                      79.2                      84.3                      89.3                      94.4                      99.4                      104.5                    
2.0% 68.6                      73.7                      78.8                      83.8                      88.9                      94.0                      99.0                      
4.0% 63.5                      68.5                      73.6                      78.7                      83.7                      88.8                      93.9                      
6.0% 58.6                      63.7                      68.8                      73.8                      78.9                      83.9                      89.0                      

 Share Price  ∆ COGS (%) 
 89.3 -3.0% -2.0% -1.0% 0.0% 1.0% 2.0% 3.0%
-6.0% 125.3                    119.5                    113.8                    108.1                    102.3                    96.6                      90.9                      
-4.0% 117.9                    112.4                    106.9                    101.4                    95.9                      90.4                      84.9                      
-2.0% 111.0                    105.7                    100.4                    95.2                      89.9                      84.6                      79.3                      
0.0% 104.5                    99.4                      94.4                      89.3                      84.3                      79.2                      74.1                      
2.0% 98.4                      93.6                      88.7                      83.8                      79.0                      74.1                      69.2                      
4.0% 92.7                      88.0                      83.4                      78.7                      74.0                      69.3                      64.6                      
6.0% 87.3                      82.8                      78.3                      73.8                      69.3                      64.8                      60.3                      

 Share Price  ∆ COGS (%) 
 89.3 -3.0% -2.0% -1.0% 0.0% 1.0% 2.0% 3.0%
-3.0% 119.7                    114.6                    109.6                    104.5                    99.4                      94.4                      89.3                      
-2.0% 114.6                    109.6                    104.5                    99.4                      94.4                      89.3                      84.3                      
-1.0% 109.6                    104.5                    99.4                      94.4                      89.3                      84.3                      79.2                      
0.0% 104.5                    99.4                      94.4                      89.3                      84.3                      79.2                      74.1                      
1.0% 99.4                      94.4                      89.3                      84.3                      79.2                      74.1                      69.1                      
2.0% 94.4                      89.3                      84.3                      79.2                      74.1                      69.1                      64.0                      
3.0% 89.3                      84.3                      79.2                      74.1                      69.1                      64.0                      58.9                      
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Adjusted Present Value Valuation
t = 0.25 t = 1.25 t = 2.26 t = 3.26 t = 4.26 t = 5.26 t = 6.26 t = 7.26 t = 8.26 t = 9.26 t = 10.26

Full year financials: 31.12.22 31.12.23 31.12.24 31.12.25 31.12.26 31.12.27 31.12.28 31.12.29 31.12.30 31.12.31 31.12.32

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032
(EURm) Act FC FC FC FC FC FC FC FC FC FC TV

Revenue 35,727.9               38,478.1               41,392.4               44,477.7               48,655.5               50,410.9               52,239.7               54,145.2               55,757.7               58,653.8               60,407.1               

EBITDA 10,196.0               10,981.6               11,809.1               12,679.5               13,848.5               17,432.3               18,060.1               18,714.0               19,268.4               20,259.5               20,862.0               

D&A (3,583.3)                (3,859.1)                (4,151.4)                (4,460.8)                (4,879.8)                (5,055.9)                (5,239.3)                (5,430.4)                (5,592.2)                (5,882.6)                (6,058.5)                

EBIT 6,612.7                 7,122.5                 7,657.7                 8,218.6                 8,968.6                 12,376.4               12,820.7               13,283.6               13,676.2               14,376.8               14,803.5               

NOPAT 4,628.9                 4,985.7                 5,360.4                 5,753.0                 6,278.0                 8,663.5                 8,974.5                 9,298.5                 9,573.4                 10,063.8               10,362.5               

D&A 3,583.3                 3,859.1                 4,151.4                 4,460.8                 4,879.8                 5,055.9                 5,239.3                 5,430.4                 5,592.2                 5,882.6                 6,058.5                 

Change in NWC 359.9                    (653.5)                   (605.1)                   (540.7)                   (565.0)                   (127.6)                   (304.4)                   (314.8)                   (285.5)                   (425.6)                   (305.1)                   

Capex (4,989.8)                (4,641.9)                (4,980.9)                (5,339.0)                (6,069.0)                (5,555.6)                (5,759.9)                (5,972.8)                (6,051.1)                (6,706.9)                (6,557.5)                

FCF 3,582.3                 3,549.4                 3,925.8                 4,334.1                 4,523.9                 8,036.2                 8,149.6                 8,441.4                 8,828.9                 8,813.9                 9,558.3                 117,377.1             

Present Value FCF 3,505.3                 3,189.2                 3,238.3                 3,282.8                 3,146.4                 5,132.4                 4,778.2                 4,544.7                 4,364.7                 4,001.1                 3,983.4                 48,916.6               

Financial Result before taxes 343.1                    371.1                    397.1                    424.5                    465.0                    467.2                    476.8                    487.9                    493.2                    522.6                    531.5                    

Tax rate 30.0% 30.0% 30.0% 30.0% 30.0% 30.0% 30.0% 30.0% 30.0% 30.0% 30.0% 30.0%

Interest Tax Shield 102.9                    111.3                    119.1                    127.3                    139.5                    140.1                    143.1                    146.4                    148.0                    156.8                    159.5                    1,451.1                 

Discount Rate 8.9% 8.9% 8.9% 8.9% 8.9% 8.9% 8.9% 8.9% 8.9% 8.9% 8.9% 8.9%

PV of Debt Tax Shield 100.7                    100.0                    98.3                      96.5                      97.0                      89.5                      83.9                      78.8                      73.1                      71.2                      66.5                      604.7                    
Operating Enterprise Value 3,606.0                 3,289.2                 3,336.5                 3,379.3                 3,243.5                 5,221.9                 4,862.1                 4,623.5                 4,437.9                 4,072.3                 4,049.8                 49,521.3               
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Table 1.14 Adjusted Present Value results (Created by authors) 

 

Table 1.15 Comparable Company Analysis (Created by authors) 

 

Table 1.16 Comparable Transaction Analysis (Created by authors) 

 

 

 

Valuation Date 29.09.22

Equity Bridge
Discount Rate Core FCF (Unlevered Equity Cost) 8.9%

Core g in 2032 2.9%

Core RONIC in 2032 11.0%

Discount Rate Tax Shield (Unlevered Equity Cost) 8.9%

Enterprise Value 93,643.3                    
Net Debt in 2021 (book value) (5,877.5)                    

Non-Core Invested Capital (book value) (6,021.0)                    

Equity Value 81,744.9                    
Shares outstanding 911.0                         

Implied Share Price 89.7                           
Share price 30.09.2022 82.5                           

Delta (abs.) 7.2                             

Delta (%) 8.8%
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Appendix 
 
Table 2.1 Hypothesis descriptions 

 

 

Table 2.2 Underlying assumptions for the regression analysis 

 

 

 

 

 

 

Hypothesis Variable Explanation Expected Influence

H1 Offered Ownership 
(%)

Higher offering percentages will lead to
increased underpricing and, consequently,
higher initial returns.

Positive

H2 Average Volatility 
(30 Days)

There is an inverse relationship between
favorable market conditions and the initial
return.

Negative 

H3 Advisor IPOs handled by prestigious advisors and
underwriters are anticipated to have reduced
risk profiles, and as a result, they are
expected to yield lower initial returns.

Negative

H4 Hot Period IPOs listed during hot market periods will
exhibit higher initial returns compared to
IPOs listed during cold market periods.

Positive

H5 After Crisis The ongoing economic recession is likely to
result in a reduction in underpricing.

Negative

Number Assumption Description

1 Linearity The relationship between variables should be linear.

2 Independence of errors Residuals should be independend.

3 Homoscedasticity The variance of errors should be constant.

4 Normality of errors Residuals should be approximately normally distributed.

5 No multicollinearity Independent variables should not be highly correlate.

6 No endogeneity Independent variables shouldn't be correlated with errors.

Gujarati (2022)
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Table 2.3 Model test results 

 

 

Table 2.4 Pearson correlation matrix 

 

 

Table 2.5 Variance Inflation Factor (VIF) 

 

 
 

Verification Test Result Adjustment

Autocorrelation Durbin-Watson-Test No autocorrelation n.a.

Multicollinearity Variane Inflaction Factos
Pearson Correlation Matrix No Multicollinearity 

n.a.

Homoscedasticity Breusch-Pagan Test Heteroscedasticity Robust stadard errors

Omitted variable bias Ramsey RESET test No omitted variable bias n.a.

Normality of residuals Shapiro-Wilk normality test Normal distribution n.a.

Offered 
Ownership

Average 
Volatility 
(30 Days)

Advisor
Hot 

Period
After 
Crisis

ln Deals 
Size

ln Market 
Cap at 

Offering

Adjusted 
First Day 

Return

Offered Ownership 1
Average Volatility (30 Days) 0.088 1
Advisor -0.116 0.062 1
Hot Period -0.074 -0,064 -0.237 1
After Crisis -0.192 0.062 0.157 0,084 1
ln Deals Size 0.004 -0.132 0.490 0.006 0.157 1
ln Market Cap at Offering -0.125 -0.047 0.411 -0.047 0.181 0.569 1
Adjusted First Day Return 0.148 -0.198 -0.472 0.027 -0.177 -0.196 -0.180 1

Variable VIF 1/VIF

Offered Ownership 1.181 0.847
Average Volatility (30 Days) 1.020 0.981
Advisor 1.219 0.820
Hot Period 1.137 0.879
After Crisis 1.145 0.873
ln Deals Size 2.224 0.449
ln Market Cap at Offering 1.871 0.534

Mean 1.399 0.715
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Table 2.6 Legend 

 

Table 2.7 Summary parameter 

 

Table 2.8 Yearly descriptive analysis for annual 90% winsorization initial-day performance 

 

Name Abbreviation

Offered Ownership OO
Average Volatility (30 Days) VO3
Advisor ADV
Hot Period HOT
After Crisis AC
ln Deals Size DS
ln Market Cap at Offering MC
Adjusted First Day Return Aperf

Variable N Mean Median Std. dev. Min. Max.

Offered Ownership 145 0.27 0.35 0.16 0.05 0.65
Average Volatility (30 Days) 145 16.84 15.92 5.37 4.93 36.27
Advisor 145 0.57 1 0.49 0 1
Hot Period 145 0.48 1 0.42 0 1
After Crisis 145 0.18 0 0.37 0 1
Deals Size (in m) 145 € 564.39 € 163.85 € 1618.46 € 0.37  € 9081.67 
Market Cap at Offering (in bn) 145  € 2.25 € 0.39 € 6.25 € 0.01 € 32.56

Year N Mean Median Std. dev. Min. Max.

2010 18 1.57% 0.89% 5.87% -8.98% 13.39%

2011 14 0.90% -1.32% 7.96% -13.36% 17.29%

2012 10 -1.92% 0.57% 10.22% -30.39% 5.60%

2013 7 2.19% -0.12% 8.56% -9.55% 18.70%

2014 11 0.08% 1.44% 5.56% -9.78% 8.29%

2015 16 2.73% 2.01% 8.23% -19.12% 16.95%

2016 7 5.65% 2.52% 6.41% 0.52% 16.94%

2017 12 8.93% 7.61% 12.53% -10.62% 36.60%

2018 19 2.72% 1.68% 8.43% -8.90% 28.56%

2019 5 3.18% -3.26% 17.52% -9.16% 34.15%

2020 7 6.12% 0.59% 19.07% -11.62% 44.92%

2021 17 5.26% 2.88% 10.72% -7.46% 37.38%

2022 2 0.43% 0.43% 1.84% -0.88% 1.73%

Total 145 3.00% 1.32% 9.73% -30.39% 44.92%
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Table 2.9 Industry descriptive analysis for 90% winsorization initial-day performance 

 

Table 2.10 Results of all regression models 

 

Industry N Mean Median Std. dev. Min. Max.

Basic Materials 5 6.78% 8.06% 5.23% 0.59% 12.22%

Communications 19 3.29% 1.23% 13.45% -19.12% 37.38%

Consumer, Cyclical 35 1.57% 1.10% 9.16% -30.39% 34.15%

Consumer, Non-cyclical 15 1.79% -0.17% 7.32% -7.46% 18.70%

Energy 5 -0.60% 0.02% 3.03% -5.03% 3.13%

Financial 28 1.82% 1.72% 6.65% -10.62% 13.77%

Industrial 22 5.51% 1.78% 11.48% -13.36% 36.60%

Technology 13 6.24% 2.42% 13.29% -6.08% 44.92%

Utilities 2 2.71% 2.71% 3.10% 0.52% 4.90%

Total 145 3.00% 1.32% 9.73% -30.39% 44.92%

Variable OLS Robust Industry Year Industry + Year

Offered Ownership -0.029 -0.030 -0.027** -0.086 -0.052

(0.701) (0.719) (0.041) (0.230) (0.167)

Average Volatility (30 Days) -0.003* -0.004  -0.003 0.003 0.001

(0.085) (0.261) (0.236) (0.139) (0.158)

Advisor -0.128*** -0.127*** -0.115*** -0.106*** -0.112***

(0.001) (0.001) (0.000) (0.000) (0.000)

Hot Period -0.035 -0.032 -0.029**  0.008 -0.011*

(0.178) (0.195) (0.028) (0.801) (0.097)

After Crisis -0.018 -0.018 -0.017*** n.a n.a

(0.513) (0.411) (0.003)

ln Deals Size -0.003  -0.003 -0.005 0.019 0.008

(0.902) (0.908) 0.734 (0.111) (0.514)

ln Market Cap at Offering 0.004 0.004 0.005 -0.021 -0.006

(0.850) (0.841) (0.677) (0.144) (0.680)

Constant 0.243* 0.243 n.a. n.a. n.a.

(0.093) (0.162)

No. of observations 145 145 133 127 121

R2 0.268 0.268 0.322 0.368 0.356

p - Value 0.001*** 0.001*** 0.004*** 0.012** 0.0011**

Robust standard erros No Yes Yes Yes Yes

Year-fixed effects No No No Yes Yes

Industry-fixed effects No No Yes No Yes

Note: *p< 0.1;  **p< 0.05;  ***p<0.01


