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Title of the Master´s Thesis: 


An Analysis of the e-Mobility Development and Strategy of Conventional 
 and Emerging Car Manufacturers in the Automotive Industry



Abstract: 


The purpose of this thesis is to identify commonalities and differences in e-mobility 
 development and strategies between conventional car manufacturers and emerging 
 car  manufacturers.  The  analysis  is  based  on  Porter's  Five  Forces,  the  Innovator’s 
 Dilemma, a total of 12 expert interviews from the industry, and additional research 
 to  support the  analysis  and  interpretation  of the  findings.  The  findings  show  that 
 conventional manufacturers have generally underestimated the disruptive nature of 
 e-mobility  and  are  forced  to  act  quickly,  especially  with  regard  to  battery 
 technology. In addition, these companies choose different electrification strategies 
 for  their  product  portfolio.  In  general,  there  is  currently  a  growing  focus  on  the 
 creation of a (digital) ecosystem outshining the importance of car production. This 
 creates  a  new  generation  of  automotive  companies  that  are  very  similar  to 
 companies in the smartphone industry. Last but not least, emerging manufacturers 
 are setting the trend for vertical integration in parts of the enterprise, especially in 
 production  and  the  supply  chain,  which  impacts  suppliers  and  conventional 
 manufacturers. 
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1. Introduction     


For years, humanity has discussed air pollution, global warming and the destruction 
 of  our  planet.  These  problems  are  often  portrayed  with  traffic  jams,  releasing 
 emissions into the air that we humans inhale. What one has to remember is to not 
 only blame the drivers, but also an entire industry – the automotive industry. In this 
 regard, this industry has not stained with fame in the recent years.  


As a result, over time, the call for environmentally friendly cars has been getting 
 louder  among the  general  public.  However,  the  car  industry  has  not shown  much 
 interest in changing its profitable business models and offering a different product 
 to the market, answering to these calls.   


As so often in history, a group of engineers in Silicon Valley had the revolutionary, 
 but  not  new,  idea  of  installing  laptop  batteries  in  cars  to  enable  all-electric 
 propulsion. This made it possible to eliminate the need for a combustion engine that 
 consumes liters of gas every day and pollutes our air. It was not only the birth of 
 Tesla, but also the beginning of a sustainable transformation of an entire industry. A 
 transformation forcing governments and major powerful automakers to change what 
 had not been imaginable before. 


As revolutionary as it may sound, driving an automobile with electricity is not new. 


It  has  existed  since  1881,  but  only  became  an  issue  with  the  founding  of  Tesla. 


Electric cars were even more dominant in the first decade of the 20th century. Then, 
 there were far more electric cars than petrol cars. In the US, for example, 40% of 
 automobiles were powered by steam, 38% by electricity and only 2% by combustion 
 engines (Kuther, 2017). The reasons for the later success of the internal combustion 
 engine, are still the same as today, namely the favorable availability of gasoline, the 
 greater range of gasoline cars and the heavy batteries of electric vehicles. A century 
 later, we still face the same challenges, but with more advanced technologies and a 
 need for change. 


Tesla's example was followed by other entrepreneurs and companies, which led to 
 the  establishment  and  investment  of  new  emerging  manufacturers  wanting  to 
 compete with the large conventional manufacturers with the disruptive character of 
 an electric car. For this reason, the term electro mobility is also used in this context, 
 which is the central topic of this thesis. 


Now, the exciting question remains how the traditional manufacturers, compared to 
the  new  manufacturers,  are  changing  the  industry  and  whether  this  has  further 
implications for the future. 
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2. Terminology     


In  order  to  carry  out  an  analysis  of  the  industry  and  various  companies,  it  is  of 
 relevance  to  explain  important  terminology  and  establish  rules  for  the  further 
 analysis.   


First of all, it is important to define the automotive industry in order to understand 
 which stakeholders are actively involved. According to the German Association of the 
 Automotive  Industry,  the  term  "automotive  industry"  refers  to  manufacturers  of 
 motor vehicles and engines, trailers and  superstructures as well as manufacturers 
 (suppliers) of automotive parts and accessories   (Wallentowitz, Freialdenhoven, & 


Olschewski, 2009). 


Subsequently, it is also important to define the term electro mobility (e-mobility) 
 more  precisely.  E-mobility  includes  all  vehicles  that  are  electrically  powered  or 
 partially powered by electrical energy. In this case, the vehicle can be driven either 
 in combination of a combustion engine and an electric motor or only with an electric 
 motor (Yay, 2010). 


To define this more precisely it is important to take a closer look at the different 
 powertrain  models  as  well  as  narrow  them  down  for  the  further  purpose  of  this 
 thesis.  


Figure 1: Portfolio of Powertrain Models 


Source: Author’s Chart, according to (McKinsey & Company, 2014) 


In this context, as Figure 1 shows, various powertrain models exist, which, depending 
on the type, either primarily use a combustion engine or electric motor as the main 
drive  source.  It  is  very  important  to  define  whether  the  combustion  engine  is 
primarily responsible for propulsion, as in the context of this work, only powertrain 
models are considered as an Electric Vehicle (EV), which use an electric motor as the 
primary source of propulsion. Thus, neither Internal Combustion Engine models (ICE), 
or Hybrid Electric Vehicle models (HEV) are considered EVs. In addition, a distinction 



(11)can also be made between a micro, mild and full HEV based on the battery  size. 


However,  in  order  to  reduce  complexity,  this  will  not  be  further  considered. 


Consequently,  the  following  powertrain  models  are  seen  as  EVs:  Plug-in  Hybrid 
 Electric  Vehicle  (PHEV),  Range  Extended  Electric  Vehicle  (REEV),  Battery  Electric 
 Vehicle (BEV), and Fuel Cell Electric Vehicle (FCEV).  


More specifically, a PHEV is a powertrain model equipped with both a combustion 
 engine and an electric motor. A larger battery is used, which can be recharged via 
 the  power  grid.  The  primary  drive  supplier  is  the  electric  motor.  If  required,  a 
 combustion engine in a REEV generates electricity for the electric motor by means 
 of a generator. The range is thus significantly extended. In a FCEV, the electricity 
 for the electric motor is generated directly on board. In the fuel cell, the chemical 
 energy of hydrogen is converted into electrical energy. BEVs are exclusively equipped 
 with an electric motor and receive energy from a battery in the vehicle, which in 
 turn is charged via the power grid (VDA, 2018). 


In addition, the term Zero Emissions Vehicle (ZEV) is often used in this context to 
 refer  to  the  types  PHEV,  FCEV  and  BEV,  which  are  seen  as  the  future  of  the 
 automotive industry (Retzer, Huber, & Wagner, 2018). 


Moreover, the concept of vertical integration becomes important in the following 
 chapters, for which a more detailed definition is necessary. The production of goods 
 and services takes place through the sequencing of individual value-added activities. 


When  defining its  own  activities,  a  company  determines  which  part of  the  entire 
 value chain it wants to perform inhouse and which activities it wants to obtain on 
 the market. By deciding on the “make or buy” of each individual activity, a company 
 defines  its  own  manufacturing  or  service  depth  and  thus  its  vertical  company 
 boundaries. Every company tries to optimize this as much as possible, in order to 
 reduce costs. As a result, it is important to achieve vertical integration that delivers 
 the greatest profit (Wirtz, 2006). 


In  the  case  of  an  EV  and  in  connection  with  the  e-mobility  strategy  of  different 
 manufacturers, the decision of the two main components, battery and powertrains, 
 are examined more closely.  


Figure 2: Powertrain and Supply Chain Strategy for EVs - Example 


To be more precise, the battery cell, the battery pack and the Battery Management 
System (BMS) are all contained in the battery component. In the case of powertrains, 
these are power electronics, motor, and transmission.  
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3. Research Question    


As described in the introduction, the automotive industry is undergoing an electrical 
 transformation. Although the automotive market has shown signs of electrification 
 of vehicles throughout history, the actual electrical transformation only picked up 
 speed  with  the  founding  and  market  entry  of  Tesla  as  well  as  with  sustainability 
 trends. This development has brought governments, policy makers, customers as well 
 as forced conventional manufacturers to rethink the mobility of tomorrow.  


BEVs also provided an opportunity for new and emerging car manufacturers to enter 
 the market. Emerging manufacturers bring in new expertise and approaches to the 
 development of vehicles as well as other factors within the automotive ecosystem. 


This also brings us directly to the central research question of this thesis: 


What are the differences in strategy and development regarding electric mobility 
 (e-mobility) between conventional and emerging car manufacturers? 


The  research  question  posed  above  deals  mainly  with  the  e-Mobility  strategy  and 
 development of manufacturers. The first is logically very closely linked to the general 
 corporate  strategy.  Here  we  are  looking  for  answers  to  questions  such  as  which 
 vehicle  concept,  cooperation  with  other  stakeholders,  location  of  new  product 
 launches, diversification of the product portfolio for different segments, number of 
 units. The aspect of development is more concerned with topics such as platform 
 design, battery know-how in the company, vertical integration of the value chain 
 and charging infrastructure. In this context, factors such  as corporate history and 
 structure/culture,  know-how,  and  innovative  strength  play  also  an  enormously 
 important role. 


The  aim  is  to  look  at  both  groups  separately,  namely  the  conventional  and  the 
emerging producers, in order to identify either similarities/differences within the 
groups or similarities/differences between the two groups. 
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4. Methodology    


In order to answer the research question, several topics within as well as outside the 
 industry  must  first  be  examined  more  closely. First,  an  industry  analysis  will  be 
 developed with the help of Porter’s Five Forces Framework. The goal is to bring the 
 complex  automotive  industry  closer  to  the  reader,  as  well  as  to  get  a  basic 
 understanding  for  the  different  stakeholders  in  the  industry. Since  we  will  also 
 analyze  new  and  emerging  manufacturers,  the  entry  barriers  of  the  automotive 
 industry are of high relevance in this chapter. The implication of this chapter will 
 become important in the further course of this thesis, especially in the analysis of 
 emerging manufacturers. More  precisely,  the  strategic  orientation,  as  well  as  the 
 business model of each manufacturer, are analyzed in combination with the entry 
 barriers. 


However,  in  order  to  see  whether  the  new  manufacturers  have  a  chance  of 
 successfully  overcoming  the  entry  barriers,  the  subject  “Innovator's  Dilemma”  by 
 Clayton  M.  Christensen  is  presented  and  investigated  in  the second step.  This 
 analyses whether e-mobility has a disruptive character, which could turn the industry 
 upside down. 


In the third step, the aim is to bring the reader closer to the topics surrounding e-
 mobility, from the root causes of this development and solutions to the industry's 
 pollution problem, the government's role with regard to regulations to incentives and 
 critical  examination  of  its  activities.  In  order  not  to  go  beyond  the  scope  of  this 
 thesis, the focus here is on the three automobile hubs, namely North America, Europe 
 and Asia. A fundamentally important part of this analysis in the third step are also 
 topics  such  as  customer  behavior  and  acceptance  towards  e-mobility,  charging 
 infrastructure and battery technology. 


In the fourth and penultimate step of this thesis, we move towards the core of this 
 thesis,  namely  the  analysis  of  different  manufacturers.  Depending  on  the  group 
 (conventional or emerging), the analysis was carried out on the basis of various steps. 


For  conventional  manufacturers,  a  fundamental  part  of  the  analysis  has  been  to 
 assess the overall strategic direction regarding e-Mobility through annual reports and 
 strategy presentation. Furthermore, a self-created matrix (VTD - Vehicle Type vs. 


Launch  Date)  has  been  used  to  determine  whether  companies  neglected  early 
 electrification in line with the “Innovator's Dilemma” concept.   


The  focus  for  emerging  manufacturers  has  first  been  on  the  business  model  and 
corporate strategy, which have also been evaluated in combination with the entry 
barriers. Consequently, it was examined which part of the business model has been 
used to overcome which entry barrier. Following this, the  e-Mobility strategy and 
development have been assessed with the help of a product rollout plan. 



(14)All manufacturers have also been examined in connection with the topic of vertical 
 integration for at least one vehicle model, which is brought up in combination with 
 the  conclusion  of  this  thesis.  In  addition,  all  companies  were  interviewed  and 
 analyzed with regard to their charging infrastructure. 


The analyses are based on technical literature, academic papers, reports, articles 
 from technical journals, online presence of the companies and, last but not least, 
 interviews  with  employees  of  important  stakeholders.  The  latter  is  the  most 
 important source of information for the analyses. As a result, a total of 12 interviews 
 have been conducted from different areas within the industry. 


Table 1: Overview of Interviews


In  the  course  of  30  to  60  minute  interviews,  all  interviewees  were  asked  various 
 questions, specifically tailored to the company in question. Unfortunately, many of 
 the companies only agreed to an interview if it was anonymous, non-recorded and 
 non-published.  Therefore,  some  interview  partners  cannot  be  named,  and  the 
 interview could not be transcribed. Therefore, only notes could be taken during the 
 interviews. All in all, only NIO and Byton agreed on a publication of the interviews 
 (see  Annexes).  In  addition,  due  to  the  confidentiality  of  the  information,  not  all 
 questions were answered, primarily by the conventional manufacturers. Hence, no 
 qualitative content analysis with deductive category formation could be carried out. 


Nevertheless,  new  valuable  insights  could  be  gained  from  the  information  in  the 
 interview, which were anonymously incorporated and of high value for the analysis. 


In addition, in both groups, as many interviews were conducted until the point where 
 an additional interview would not have generated any new insights.   


   


In the last step, on the basis of the previous analysis, all similarities and differences 
between the two groups were identified, in order to find answers to the research 
question. 
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5. Industry Analysis 


The  megatrends  of  the  last  decades,  pushing  us  to  become  digital,  faster,  more 
 connected  and  more  sustainable,  have  changed  both  our  lifestyles  and  the 
 environment we live enormously. However, these are just a few of the attributes 
 describing our global society in this decade, and either it is, for example, the still-
 advancing globalization or ecological awareness.  Society, as we know it today, as 
 well as dominant industries acting within it, must continuously evolve and adapt to 
 upcoming changes and threats in order to exist and function properly.  


One of these dominant industries is the automotive industry, which undoubtedly has 
 played  an  instrumental  role  for  decades  and  has  proven  to  be  able  to  develop 
 alongside trends and adapt new technologies on a constant basis. Even if this sector 
 has survived the various crises and reorientations of the 20th century, it is now faced 
 with new risks and opportunities that could potentially turn the industry upside down 
 and restructure it from scratch. 


In order to understand the automotive industry better and get a better overview of 
 the current situation, the Michael Porter’s 5 Forces Model is used as a basis of the 
 analysis. According to Porter, the following five forces has to be analyzed: Bargaining 
 power of suppliers, Threat of new entrants, Bargaining power of buyers, Threat of 
 substitute products and services, Bargaining power of buyers  (Porter, Competitive 
 Strategy: Techniques for Analyzing Industries and Competitors, 1998). Lastly, risks 
 and threats potentially emerging during the 21st century will be investigated.  


5.1 Industry Analysis according to Michael Porter’s 5 Forces


To start with, it is crucial to understand the power dynamics within the industry, by 
 analyzing which companies that are dominating the space and what roles the various 
 competitors play on an international scale. Huge conglomerates, multinationals and 
 manufactures are working together in this global sector and have thus pushed  the 
 industry to evolve dramatically over the last century. In addition, the industry has 
 come to play an integral part within emerging economies and the field as a whole 
 has  also  seen  companies  from  other  industries  entering  it  and  taking  part  of  its 
 evolution.  Manufacturers  who  produce  vehicles  with  third-party  accessories  and 
 market  the  end  product  under  their  own  brand  are  known  as  Original  Equipment 
 Manufacturers (OEMs) in the industry (Diehlmann & Häcker, 2010). 


Before we begin the Porter's Five Forces analysis, it is important to gain a general 
understanding of the dynamics of the  automotive industry and market.  As can be 
seen in Table 2, the German Volkswagen Group sold the most passenger cars in 2018, 
followed by the Japanese Toyota Group and the French Renault Nissan Alliance. From 
a geographical perspective, it is noticeable that there are a few regions in the world 
where most OEMs are concentrated: Europe, the United States, Asia, in particular 



(16)Table 2: World Ranking – Best Selling Vehicle Manufacturer with Country of Origin in 2018
 Source: Author’s Chart, According to (Global Auto Database, 2019) 


From  an  American  perspective  General  Motors  and  Ford  Group  are  the  biggest 
 manufacturers in regard to their sales. Moreover, since its economic upturn, China 
 plays also an important role and has not only developed into an enormously important 
 production hub, but also into the largest sales market for cars.  


5.1.1 Threat of Entry 


After  identifying  the  main  players  on  the  global  automotive  market,  it  is  of  high 
 relevance to see how these are interlinked and how OEMs interact with each other. 


The  goal  is  to  understand  the  current  level  of  competitive  rivalry  and  in  which 
 direction it might evolve. Generally, the more competitors entering an industry, the 
 less market share is available per player. In order to enter a new industry, potential 
 competitors  must  overcome  certain  barriers  to  gain  a  foothold  in  the  industry. 


According  to  Porter  (1998),  there  are  various  sources  of  barriers  to  entry.  In  the 
 following chapter, the barriers to entry in the automotive industry will be evaluated 
 in order to obtain a substantial overview of the risk of new entrants grabbing market 
 share  (Porter,  Competitive  Strategy:  Techniques  for  Analyzing  Industries  and 
 Competitors, 1998). 


5.1.2 Barriers to Entry 


The first barrier a new competitor has to take into consideration is economies of 
scale. The  manufacturing  process  in  the  automotive  industry  is  linked  to  high 
production costs, which can impossibly be held down by flexibility. For this reason, 
manufacturers  must  apply  economies  of  scale  to  efficiently  produce  the  final 
product.  As  increasing  output  figures  do  not  decrease  the  costs  proportionally,  a 
longer production run is needed to decrease the per-unit-costs over time. This has 
to be done until the minimum efficient scale of production is reached (Husan, 1997). 



(17)Moreover,  a  range  of  different  vehicles  inside  an  OEM  product-line  share  various 
 components  such  as  identical  motor  units  or  steering  wheels.  These  parts  are 
 produced  and  might  be  integrated  in  two  different  vehicles  at  the  same  time. 


Furthermore, in the case, that the demand for a certain type declines the component 
 still can be integrated in the other models, this reduces risk and costs. On the one 
 hand,  one  central  problem  that  new  competitors  are  facing  is  establishing  a 
 functional production line, allowing proper usage of economies of scale. On the other 
 hand, there is the risk of determining the wrong number of output and producing at 
 large scale. but a lack of production will in any case lead to a cost disadvantage. 


(Porter, Competitive Strategy: Techniques for Analyzing Industries and Competitors, 
 1998). 


Another  barrier  is  product  differentiation,  where  Porter  refers  to  brand 
 identification and customer loyalty, which established players have already obtained 
 because  of  earlier  investments  (Porter,  Competitive  Strategy:  Techniques  for 
 Analyzing Industries and Competitors, 1998). The specific entry barrier might vary 
 depending on the targeted market and region. For instance, customers in developed 
 countries can be assumed to have different preferences and to be brand loyal as they 
 are less price sensitive than buyers in emerging markets or in countries without a 
 historical  automotive  background.  Additionally,  in  a  highly  competitive  market as 
 the  automotive  market,  new  entrants  must  take  the  risk  of  investments  for 
 overcoming  existing  customer  loyalties  into  consideration  (Porter,  Competitive 
 Strategy: Techniques for Analyzing Industries and Competitors, 1998). 


This leads to the next entry barrier, being capital requirements. The issue here is 
 not to obtain capital on the capital markets, but rather the risk of incorrect investing 
 and spending (Porter, Competitive Strategy: Techniques for Analyzing Industries and 
 Competitors,  1998).  As  aforementioned,  car  production  nowadays  is  only  able  to 
 function properly with an established production line and economies of scale. This 
 procedure alone requires vast amounts of capital. Moreover, one must also take into 
 account that investments into Research and Development, raw materials, workforce 
 expansion  and  advertising/marketing  are  needed.  On  top  of  this,  globalization 
 continues to force OEMs to outsource production and/or to produce in more than one 
 country  to  keep  production  costs  low  in  the  long  run.  In  order  to  achieve  these 
 multinational production processes, high expenditures for manufacturing plants and 
 logistics  are  necessary  in  the  beginning.  One  approach  to  improve  the  return  on 
 capital due to cost pressure can be consolidation, which can lower the competitive 
 pressure and combine two or more manufacturing footprints into one (Parkin, Wilk, 
 Hirsh, & Singh, 2017). 


Additionally, Porter highlights switching costs as another barrier of entry, which may 
apply  to  certain  industries.  From  a  producer  point  of  view,  switching  costs  are 



(18)one-time  costs  into  consideration  (Porter,  Competitive  Strategy:  Techniques  for 
 Analyzing Industries  and  Competitors,  1998).  These  costs  include  the  transaction-
 specific know-how and skills, as well as components, which cannot be standardized. 


This, especially when launching new models. It requires longstanding experience and 
 know-how of the suppliers and the OEM’s workforce (Monteverde & J. Teece, 1982). 


Access to distribution channels is another barrier to entry, which in this specific 
 industry can be regarded as a high entry barrier. Firstly, a new entrant must find a 
 dealership  willing  to  sell  their  products,  or  pursue  the  nowadays  more  common 
 approach,  which  is  establishing  own  dealership  (Porter,  Competitive  Strategy: 


Techniques  for  Analyzing  Industries  and  Competitors,  1998).  Many  automobile 
 companies have their own dealerships or contracts with large distributors willing to 
 sell only their own brands. For instance, a dealership that only sells BMW branded 
 cars such as MINI, BMW and Rolls Royce. One of the risks related with this, is that 
 many dealers are not willing to accept new companies as existing contracts limit it. 


In addition, these dealerships already have a profitable business, and are thus not 
 willing to take the risk of reducing their inventory for a new brand. An alternative to 
 this is distributing online, which is becoming increasingly favorable. This year, for 
 instance, Tesla switched to exclusively pursue online sales in order to lower costs 
 (Korosec, 2019). 


As  previously  mentioned,  cost  advantages  can  surface  when  proper  economies  of 
 scale  are not implemented. Similar to this, independent of scale poses a further 
 barrier to entry (Porter, Competitive Strategy: Techniques for Analyzing Industries 
 and  Competitors,  1998).  This  can  be  understood  as  an  advantage  for  already 
 established  firms,  which  is  difficult  or  nearly  impossible  to  replicate  for  new 
 entrants. In the automotive industry, this can for example be proprietary product 
 technology, meaning patents or certain know-how that new entrants cannot possibly 
 obtain. 


In the German market, one important example for cost advantages are government 
subsidies or purchases. From 2007 to 2017 the car industry received more than 1,15 
billion Euros of subsidies from the German government. Primarily, well-established 
German automotive brands such as Daimler or Volkswagen sold vehicles worth more 
than 650 million Euros to the German government since 2012 (Becker, 2017). These 
vast numbers are almost impossible for new entrants to obtain, and thus they enforce 
the market advantage for the established players. Other factors can be favorable 
access to raw materials, favorable access to locations or the learning curve. All of 
these  factors  are  applicable  to  the  automotive  industry  (Porter,  Competitive 
Strategy: Techniques for Analyzing Industries and Competitors, 1998). Especially, the 
latter  factor  is  one  of  the  most  significant for  businesses,  involving highly  skilled 
labor,  performing  complicated  tasks  and  complex  assembly  operations,  such  as 
automotive  or  aircraft  production.  (Porter,  Competitive  Strategy:  Techniques  for 



(19)Analyzing Industries and Competitors, 1998). Tesla is currently facing the problem of 
 establishing a well-functioning production line, as the manufacturer is having heavy 
 delivery issues and delays (Dudenhöffer, 2016). 


Lastly,  one  barrier  that  might  make  it  difficult  to  enter  a  specific  industry  is 
 government  policy.  This  is  highly  applicable  to  the  automotive  industry  as 
 governments can establish regulation for production factors such as air and water 
 pollution,  raw  materials,  labor  hours  etc.,  directly  impacting  the  industry. 


Furthermore, governments are also able to establish regulation regarding the final 
 product.  An  overarching  example,  differing  depending  on  the  country,  is  safety 
 regulation and/or regulation the emission of vehicles (Porter, Competitive Strategy: 


Techniques for Analyzing Industries and Competitors, 1998). 


To summarize, by analyzing the existing barriers, one can get a better grasp of the 
 difficulties  of  overcoming  barriers  to  entry  for  new  entrants  in  the  industry.  The 
 automotive  industry  entails  high  capital  requirements,  proper  planning  and 
 forecasting, as well  as  a pressure of making the right decisions in order to gain a 
 foothold.  


Based on this, one could ask – are the established players in the automotive industry 
 almost  immune  to  new  entrants?  This  quote  from  Michael  E.  Porter  in  Harvard 
 Business  Review  from  1979  can  perhaps  describe  the  situation  in  the  automobile 
 industry to the point: 


“[…] in the auto industry economies of scale increased enormously with post-World 
 War II automation and vertical integration – virtually stopping successful new 
 entry (Porter, How Competitive Forces Shape Strategy, 1979).” 


Today, 40 years after this quote, the question is whether Porter’s quote still holds 
 or if the industry has come to a turning point, allowing new competitors to enter the 
 market?  


5.1.3 Intensity of Rivalry Among Existing Competitors 


According to Porter, rivalry among existing competitors occurs when one or more 
 companies feel pressure or is seizing the opportunity to improve its positioning in the 
 market. In most industries, an action of a company leads to reactions amongst its 
 competitors,  meaning  that  these  market  actors  are  mutually  dependent  (Porter, 
 Competitive Strategy: Techniques for Analyzing Industries and Competitors, 1998). 


This  can  be  understood  as  a  very  dynamic  surrounding.  Firstly,  it is  important to 
 understand if the competition is numerous or equally balanced.  


In other words, one can see strong market dynamics. To get better insights into how 
these  market  dynamics  work,  it  is  first  important  to  understand  whether  the 
competition  is  equally  balanced  amongst  its  actors.  Looking  only  at  the  large 
corporations, which bundle a different number of brands competing in the industry, 



(20)the number is rather small. Also, considering only OEMs, with a production output of 
 over three million unit during 2016, it sums up to ten large manufacturers (OICA, 
 2017). 


Additionally,  the  growth  in  the  automobile  industry  is  rather  slow,  which  forces 
 market actors to keep competition intense to capture market share from each other. 


This  is  an  indication  of  the  high  intensity  of  rivalry  inside  the  industry  (Porter, 
 Competitive Strategy: Techniques for Analyzing Industries and Competitors, 1998). 


According to Porter (1998), another indicator can be obtained by observing the fixed 
 or storage costs. Cars are bulky and large in size and weight, meaning that storing 
 cars  requires  large  storage  spaces,  which  ultimately  drives  up  the  storage  prices. 


However, nowadays the dealerships are responsible for storing cars before the sale. 


This means that producers are only responsible for their own stock of final goods and 
 raw materials (Porter, Competitive Strategy: Techniques for Analyzing Industries and 
 Competitors, 1998). Nevertheless, storing costs within the automotive industry are 
 higher than in other industries, where final products are easier to store or produced 
 in bulk. This extends to the fixed costs in the industry. Although output figures are 
 very high, it is extremely difficult to reduce fixed costs or allocating them to the 
 produced  units.  Rents  for  the  massive  facilities,  including the  production  lines  or 
 office  spaces,  electricity,  insurance  or  salaries  are  also  reasons  for  high 
 competitiveness  in  the  industry  (Porter,  Competitive  Strategy:  Techniques  for 
 Analyzing Industries and Competitors, 1998). 


On the other hand, the almost non-existing lack of differentiation might be a reason 
 for a lower intensity of rivalry as every car is different from its competitors’ cars. 


Nowadays, cars are almost a personalized good, owing to the endless customization 
 possibilities. Due to these possibilities, producers do not have to fear price fights, as 
 opposed  to  within  industries  producing  and  selling  goods  that  are  considered 
 commodities (Porter, Competitive Strategy: Techniques for Analyzing Industries and 
 Competitors, 1998).  


In an  extensively global industry such as the  automotive industry, one can expect 
 diverse competition. Companies within this industry not only have different origins, 
 but also non-aligning strategies, relationships and visions. This is not only valid for 
 competing producers, but also for brands inside portfolios or under the aegis of a 
 specific  mother  company.  Foreign  competitors  can  add  a  certain  diversity  to 
 industries, but the volatility of rivalry is clearly incremented (Porter, Competitive 
 Strategy: Techniques for Analyzing Industries and Competitors, 1998).   


One important factor impacting rivalry is exit barriers. As claimed by Porter (1998), 
if  the  exit  barriers  are  high,  the  excess  capacity  stays  within  the  industry  and 
companies performing poorly do not give up. Instead, these companies continue to 
push performance and due to their weaknesses, they might even take on aggressive 
strategies  (Porter,  Competitive  Strategy:  Techniques  for  Analyzing  Industries  and 
Competitors,  1998).  This  can  force  the  overall  profitability  of  the  industry  to 
diminish.  Moreover,  barriers  can  exist  as  a  result  of  specialized  assets  that  are 
difficult to liquidate or because of fixed costs limiting exit opportunities, such as 



(21)labor  agreements.  In  particular,  two  barriers  affect  the  automotive  industry; 


emotional barriers and government and/or social restrictions. Here, the emotional 
 barriers  refer  to  the  long-lasting  history  of  automotive  production.  Regarding 
 government and/or social restrictions, this is clearly illustrated in Europe, where big 
 car manufactures, such as VW, are responsible for the high number of jobs in the 
 region, and thus giving a direct regional economic effect. To illustrate this further, 
 one can evaluate Ford during 2014, when the company shut down a production site 
 in Belgium, costing 11.800 jobs in the greater region, including local suppliers and 
 logistics (Bartunek, Blenkinsop, & Potter, 2014). On top of this, the company was 
 charged $750 million in financial settlement costs for the blue-collar workers  (Ewing, 
 2013). 


Competing firms in the automotive industry face both high entry and exit barriers. 


What does it mean for the industry when both of these are simultaneously applied? 


Figure 3: Barriers and Profitability


Source: Author’s Chart, according to (Porter, Competitive Strategy: Techniques for Analyzing Industries and 
 Competitors, 1998) 


Figure 3 demonstrates how barriers are linked to profitability. The area in the bottom 
right  corner  describes  the  automotive  industry  well.  As  previously  discussed,  the 
extremely high entry barriers can be argued to almost create an immunity towards 
new  entrants  for  the  established  firms.  However,  if  a  new  entrant  successfully 
manages to enter the industry, this has an effect on the exit barriers. However, if a 
company manages to enter the industry the exit barrier that competitors may face, 
when  leaving,  are  high  as  well.  This  is  rewarded  with  high,  but  risky  returns,  as 
unsuccessful firms stay in the industry fighting for market share in order to avoid 
facing  unfavorable  exit  barriers  (Porter,  Competitive  Strategy:  Techniques  for 
Analyzing Industries and Competitors, 1998).  



(22)5.1.4 Pressure from Substitute Products 


Porter (1998) describes substitutes as products able to perform the same function as 
 the products of the industry. Generally, a gas operated automobile’s first purpose is 
 to  transport  people  or  goods  from  one  location  to  another.  Considering 
 transportation  purposes,  many  substitutes  exist,  depending  on  the  distance  in 
 question. For short distances, one can find both bike and car sharing services as well 
 as public transport options. In the case of longer transportation distances, the main 
 threats for the automotive industry are airplanes or trains. The main differences in 
 these substitutes are that they have lower acquisition costs compared to customers 
 buying a car. However, user demand is lower in terms of comfort, convenience and 
 the  purchase  of  a  car  can  be  a  status  symbol  (Porter,  Competitive  Strategy: 


Techniques for Analyzing Industries and Competitors, 1998). 


One  can  argue  that  the  ongoing  shared  mobility  trends  can  have  a  substantially 
 negative impact on car sales. However, a recent report from McKinsey (2017) shows 
 that this trend will be outpaced by vehicles sales in emerging markets.  


Figure 4: Annual Global Vehicle Sales in High-Disruption Scenario (millions of units) 
 Source: Author’s Chart, according to (Grosse-Ophoff, Hausler, Heineke, & Möller, 2017) 


The underlying reasons for this are the growth in Asia which is expected to be strong 
 as  well  as  the  increased  replacement  frequency  of  shared  vehicles  due  to  higher 
 wastage through more usage. Nonetheless, until 2030, one third of the expected rise 
 in  car  sales  due  to  the  urbanization  and  macroeconomics  growth  of  emerging 
 countries,  will  likely  not  happen.  This  due  to  the  greater  use  of  shared  mobility 
 services (Grosse-Ophoff, Hausler, Heineke, & Möller, 2017).  


On the other hand, Porter describes the substitutes as something that  are able to 
perform the same function. Still, all the existing substitutes cannot replace the usage 
of a car completely. For instance, public transport might not drop you off exactly in 



(23)front  of  your  destination  (or  any  another  wanted  location).  A  bicycle  is  less 
 comfortable and slower. Moreover, it lacks protection against weather conditions. 


Consumer  switching  costs  might  be  low  for  car  substitutes,  but  the  substitute 
 performance and quality are never equal or superior. To sum it up, it can be said 
 that the pressure from substitute products increased over the past years but is still 
 rather low (Porter, Competitive Strategy: Techniques for Analyzing Industries and 
 Competitors, 1998). 


5.1.5 Bargaining Power of Buyers 


As  in  every  industry,  the  market  is  regulated  by  supply  and  demand.  In  some 
 industries,  sellers  have  more  power  and  therefore  they  are  able  to  charge  higher 
 prices and in other industries, it is vice versa, meaning that buyers have more pull 
 over sellers and therefore are able to put pressure on prices. According to Porter 
 (1998), certain factors are to be considered in order to see how strong the threat in 
 the industry is in regard to the bargaining power of buyers. In this case, buyers are 
 more  concentrated  than  sellers,  thus  providing  them  with  a  greater  choice  and 
 broader  selection  of  sellers,  leading  buyers  to  gain  a  better  positioning  than  the 
 sellers  (Porter,  Competitive  Strategy:  Techniques  for  Analyzing  Industries  and 
 Competitors, 1998).   


Taking a look at the at the OICA statistics on how many cars are in use globally, we 
 identify the number of 1.28 billion (2015) cars worldwide (OICA, World Vehicles in 
 Use  -  All  Vehicles,  2019).  This  means  that  approximately  50  car  manufacturers, 
 account for over one billion vehicles worldwide. Consequently, this implies that the 
 number of sellers is far more concentrated than the number of buyers. As a result, 
 sellers are not in the most favorable position, however, at the same time, buyers’ 


power is still limited.   


Other  factors  that  impact  the  power  of  the  buyers  are  threats  of  backward 
 integration. In the case of the automotive industry, this refers to buyers being able 
 to assemble their own cars, which due to lack of resources and know-how is clearly 
 impossible  (Porter,  Competitive  Strategy:  Techniques  for  Analyzing Industries  and 
 Competitors, 1998). For this this reason, backward integration does not pose a threat 
 to the sellers.  


Porter  also  (1980)  mentions  that  the  buyer  power  is  low  if  the  product  is  highly 
 differentiated,  which  clearly  is  the  case  in  the  automotive  industry.  As  already 
 mentioned, nowadays vehicles are almost personalized goods with a high possibility 
 of customization and differentiation. This makes it rather difficult for buyers to find 
 adequate alternatives. Additionally, the final product is purchased in low volumes 
 by buyers as end-consumers rarely tend to purchase vehicles in very large batches. 


An  exception  are  companies  or  governments.  Furthermore,  there  are  also  some 
 attributes in the industry that may give the buyers a strong bargaining power.  


One  of  the  most  important  factors  for  this  is  that  buyers  often  are  very  price 
sensitive, especially when it comes to investments requiring a significant fraction of 



(24)prevents  irrational  and  impulsive  decisions.  Lastly,  buyers  do  not  face  significant 
 switching costs when substituting a certain car brand or a vehicle for a substitute, 
 meaning that their decision is facilitated (Porter, Competitive Strategy: Techniques 
 for Analyzing Industries and Competitors, 1998). 


In  summary,  it can  be  said  that  the  bargaining power  of  buyers  on  the  market is 
 rather low, since the arguments that keep purchasing power low are more present 
 and predominate. Therefore, the threat of buyers deciding to stop buying automotive 
 products is small. 


5.1.6 Bargaining Power of Suppliers     


Automobile producers do not only face threats by their potential customers, but also 
 from the other side of the value chain: the suppliers. Suppliers are one of the most 
 important groups in the value chain of car production, as every modern vehicle has 
 third party parts implemented. This clearly gives suppliers a powerful positioning. 


Of course, car manufacturers could also face certain threats such as raising prices or 
 quality  reductions  of  supplies,  etc.  Porter  also  lists  different  factors  and 
 requirements  that  have  to  be  examined  in  order  to  determine  the  risks  that 
 manufacturers  face  due  to  suppliers’  power  (Porter,  Competitive  Strategy: 


Techniques for Analyzing Industries and Competitors, 1998). 


The factors being valid for the bargaining power of buyers can also be applied to the 
 bargaining power of suppliers, however, applied vice versa. Logically, if the market 
 would be dominated by a few suppliers, this would give these suppliers an advantage 
 in  their  bargaining  power  against  buyers  (the  car  manufactures).  By  looking  at  a 
 recent statistic from Automotive News, we can get the idea of how large this industry 
 is.  The  reports  list the  top  100  suppliers  on  the  globe  ranked  by  sales  of  original 
 equipment parts. Automotive suppliers are led by the German manufacturer Robert 
 Bosch GmbH with total sales of $47,5 billion in 2017 (Chappell, 2018).  


The  study  conveys  the  impression  that  there  are  plenty  of  suppliers  from  which 
 manufacturers can buy products. However, in fact, most suppliers are specialized in 
 certain  parts  or  equipment  categories.  For  example,  certain  suppliers  such  as 
 Continental AG and Hyundai Mobis are focused on electronic parts, as for instance 
 assistance systems or automotive electronics, whereas, there are suppliers focusing 
 on engine and powertrain components. Examples, in this case, are Mahle GmbH or 
 Federal-Mogul  (Chappell,  2018). From  that,  one  can  conclude  that  even  though 
 suppliers  outnumber  manufacturers,  suppliers  must  be  distinguished  due  to  their 
 products and cannot be seen as direct competitors. However, their role is becoming 
 less  important and  almost  redundant,  which  we  will  see  in  the  conclusion  of  this 
 thesis.  


This situation gives the individual suppliers bargaining power over manufacturers and 
could, thus, be a risk for the industry. Nevertheless, parts often are customized for 
manufacturers.  Suppliers  only  have  one  customer,  the  car  manufacturers,  making 



(25)this relationship very dependent and leads to low bargaining power. However, some 
 suppliers  have  diversified  product  portfolios  such  as  Robert  Bosch  GmbH.  As  an 
 example, this company supplies products to the solar industry and sells power tools 
 to end-customers (Robert Bosch GmbH, 2019). In this case, Robert Bosch GmbH faces 
 less dependency on their main source of revenue, namely the automotive business. 


Still, as the name suggests,  automotive suppliers mainly make products that they 
 supply to automotive manufacturers, which naturally is their main business. Thus, 
 suppliers’ fortunes are closely tied to the automotive industry. In order to keep their 
 main source of income, they protect it through accessible prices and activities such 
 as  R&D  and  lobbying  (Porter,  Competitive  Strategy:  Techniques  for  Analyzing 
 Industries and Competitors, 1998). 


In conclusion, the automotive manufacturing industry and the automotive supplying 
 industry are closely related as they heavily rely on each other. On the one hand, the 
 manufacturers  should  not expect vast price increases or decreasing quality in the 
 acquired  parts.  On  the  other  hand,  the  suppliers  will  not  face  significant  price 
 pressure or bargaining power from their customers. One argument that may reduce 
 the supplier power and create a small imbalance in this relationship is the threat of 
 backward integration by the manufacturer.  In this  scenario, backward integration 
 takes place when a car manufacturer expands its expertise in order to fulfill the task 
 of an automotive supplier. In most of the cases this happens by acquiring or merging 
 with the other business. Of course, this does not exclude carmakers acquiring their 
 own expertise by investing in their employees or by recruiting skillful labor (Kenton, 
 2019). Forward integration, meaning that an automotive supplier starts producing its 
 own  vehicles  and  become  a  competitor  of  established  car  companies  is  however 
 doubtful. Rather the opposite can be seen in the industry, which will be explained 
 further in the conclusion. 


5.1.7 Government as a Force in Industry Competition  


Porter (1998) lists governments as possible forces, as they have the ability to impact 
 certain  industries.  The  automotive  industry  is  one  of  these  industries,  which, 
 especially in the last few years, has been very influenced by governments. To clarify 
 their impact, government can, for instance, act as suppliers or buyers (as already 
 mentioned  above)  in  the  automotive  industry  and,  therefore,  they  can  have  a 
 significant influence on competition, both locally and globally (Porter, Competitive 
 Strategy:  Techniques  for  Analyzing  Industries  and  Competitors,  1998).  The  true 
 determining factors for the government, being a relevant force in the industry, are 
 rather political than economic. An in-depth analysis of the governments’ role in the 
 automotive industry can be found under chapter 7.2 


5.2 Conclusion of the Automotive Industry Analysis 


After analyzing Porter’s five forces and their impact on the car manufacturers, this 



(26)automotive  industry.  The  pressure  of  new  competition  entering  the  industry  is 
 extremely  low,  due  to  the  enormously  high  entry  barriers  and  the  risks  that 
 accompany  the  steps  of  entering  (Porter,  Competitive  Strategy:  Techniques  for 
 Analyzing Industries and Competitors, 1998). If we, for instance, think  about how 
 many relevant car manufacturers, gaining a significant market share, it is difficult 
 to  come  up  with  more  than  three.  The  high  entry  barriers  mean  that  companies 
 already operating in the sector are protected by the high entry barriers and do not 
 have to worry about new players entering the market.  


On the contrary, when it comes to rivalry between existing companies, competing 
 manufacturers fight for every existing percentage of market share. Carmakers are 
 under  a  constant  competitive  threat  and  have  therefore  developed  appropriate 
 strategies  to  keep  their  dominance  in  their  respective  markets.  However,  these 
 strategies are not always a recipe for success.  A great example of how companies 
 can lose dominance in a market is the how US American manufacturers got intensified 
 competition  from  the  Japanese  car  manufacturer  Toyota.  In  1962,  the  American 
 manufacturer GM had a market share of 50,7% in the United States, leading them to 
 being on an absolute peak point in the market. Due to their severe dominance, GM 
 underestimated  the  threat  of  the  foreign  competitor  Toyota.  Toyota  entered  the 
 market in the same period, and since then, GM’s market share has decreased almost 
 three times (Knoema, 2019). The American manufacturers neglected the seriousness 
 of their Japanese competitors, mainly in form of Toyota. Reasons for this were the 
 lower purchase price and the differences in quality between the cars (De Lorenzo, 
 2007). 


Moreover, the bargaining power of buyers is still rather low. Final customers have 
 the  possibility  to  choose  between  different  products  and  price  ranges  inside  the 
 industry. However, a proper substitute delivering the same quality and performance 
 is not yet available. Thus, the threat of substitution is rather low. The trend towards 
 a carless future rather lays in the nature of political or social trends. Furthermore, 
 this  trend  tends  to  move  buyers  to  alternate  products  such  as  bicycles  or  public 
 transport. With this said, many people are still very dependent on cars. 


The,  probably,  largest  threat  is  the  bargaining  power  of  suppliers.  Due  to 
 globalization and other factors, many suppliers are now able to sell their products 
 to different buyers around the globe and produce cheaper than other manufacturers. 


Moreover, suppliers can increase prices thanks to new technologies with improved 
quality, and the know-how related to these technologies. Automotive suppliers are 
still  naturally  bound  to  manufacturers,  as  without  the  manufacturing  industry, 
suppliers would be redundant. Therefore, the threat can be considered being the 
highest in the industry, but generically speaking, it cannot be seen as a significant 
endangerment for the industry. 
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6. The Innovator‘s Dilemma 


At no point in time has conventional manufacturers in the automotive industry faced 
 such a turnaround as during the previous years. Currently, the innovative strength of 
 manufacturers  is  questioned  and  challenged  by  emerging  manufacturers  with  the 
 help of BEVs. Consequently, it is essential in this context to deal with the topic of 
 innovation, and much more, disruptive innovation. 


Innovation  has  long  been  discussed  as  a  source  of  company-specific  competitive 
 advantages.  However,  in  recent  years,  the  influence  of  established  and  leading 
 companies’  lack  of  innovation  on  the  failure  of  and  their  reaction  to  it  are 
 investigated more intensively. Innovation research also teaches us that the ability to 
 innovate tends to decrease with the growing size of a company. In general, smaller 
 companies are more innovative than large corporations (Sammerl, 2006). 


With  the  decline  and  failure  of  established  companies,  the  concept  of  disruptive 
 innovation, developed by Harvard Business School Professor Clayton Christensen, has 
 become  particularly  important.  With  the  book  “The  Innovator’s  Dilemma”  the 
 Harvard  Business  School  professor  Clayton  M.  Christensen  is  considered  to  be  the 
 founder of the theory of disruption.  


In  his  book,  Christensen  (2013)  distinguishes  between sustaining  and  disruptive 
 innovations. 


A company follows the path of sustaining innovation, when it improves a product’s 
 performance.  This  can,  for  instance,  be  based  on  feedback  from  its  customers. 


Usually it is about reducing defects or making a feature faster and more powerful. 


For instance, the wet razor gets a fifth blade, the TV or camera image becomes even 
 sharper  or  the  mobile  phone  gets  even  more  powerful  hardware.  These  product 
 improvements  represent  incremental  progress,  but  not  major  changes  or 
 breakthroughs  (Christensen,  2013).  Moreover,  they  target  demanding  high-end 
 customers in existing markets and are only made available to less demanding low-
 end customers over time. As the more demanding high-end customers benefit most 
 from the improved performance features, they are also more willing to purchase the 
 improved and usually more expensive successor products (Albeck, 2015). 


Unlike  sustaining  innovations, disruptive  innovations  do  not  aim  to  introduce 
 improved  products  into  existing  markets.  They  differ  from  sustaining  innovations 
 primarily in their promise of benefits to customers (Albeck, 2015).  


Compared  with  existing  products,  disruptive  innovation  initially  exhibit  lower 
performance in many of the key features valued by the market, at least in the near-
term. However, they do have certain advantages over existing products in terms of 
features such as price, ease of use and size. For the majority of existing customers, 
however, these features are not essential or decisive for the purchase.  Disruptive 
innovation, therefore, primarily address new or less demanding customer segments 
at the beginning, whose requirement profile differs from that of existing customers 
(Christensen, 2013). 



(28)The overall concept of disruptive innovation has been further refined over time and 
 divided into "low-end disruptions" and "new-market disruptions". As we can see in 
 Figure 5, established incumbents are continuously improving their existing offerings, 
 as  underserved  customers  are  a  supposedly  secure  source  of  sales  for  the  new 
 products. However, the constant improvement of traditional performance features 
 can also become a problem for established companies. This is particularly true when 
 the  revised  offerings  exceed  the  performance  expected  by  the  customer  and 
 customers are not prepared to pay a higher price for the new products. The improved 
 products  are  thus  overengineered  for  a  growing  proportion  of  customers,  as  they 
 exceed their price/performance requirements (Christensen, 2013). 


Figure 5: The Impact of Sustaining and Disruptive Technological Change 
 Source: Author’s Chart, According to (Christensen, 2013) 


The  introduction  of  low-end  or  new-market  disruptions  now  represents  a  real 
 alternative  to  the  overengineered  and  expensive  offers  of  the  established 
 manufacturers for certain customers.  As Figure 5 shows, at the beginning of their 
 market  launch,  low-end  disruptions  are  inferior  to  existing  offers  in  terms  of 
 performance and functionality, but they beat the products of established providers 
 with a lower selling price. Low-end disruptions are therefore initially aimed at price-
 sensitive buyers whose needs can also be satisfied with the lower range of services 
 and  redefine  the  product  through  a  changed  business  model  (Albeck,  2015).  An 
 example of this is Chinese  automobile manufacturers serving the lower market in 
 China or other emerging markets. 


The second form of disruptive innovation, new-market disruption, can also pose a 
threat to established companies. In contrast to low-market disruptions, which are 
more  demand-oriented.  New-market  disruptions  are  often  technology-driven  and 
completely  new  for  producers  and  consumers  (Albeck,  2015).  Their  performance 
characteristics therefore differ significantly from existing market requirements, as 



(29)they have different or new features that have not been satisfactorily or not at all 
 offered by incumbents. At the same time, however, they have a lower performance 
 capacity than incumbents' offerings in terms of the features previously considered 
 essential.  New-market  disruptions  are  therefore  not  particularly  attractive  for 
 traditional customers at the beginning of their market launch (Albeck, 2015). New-
 market  disruptions,  however,  become  a  threat,  for  established  companies  in 
 particular,  when  disruptive  innovation  becomes  interesting  for  the  majority  of 
 existing customers as a result of continuous improvements in traditional performance 
 features. 


In new-market disruptions, there are initially no direct competitors, since this form 
 of  disruptive  innovation  creates  new  markets  and  primarily  targets  existing  non-
 consumers. As a result of the constant development of the new-market disruption, 
 however, over time, these disruptions also represent a relevant purchase option for 
 customers with higher demands. 


Both low-end and new-market disruptions pose a threat to established companies, 
 as  they  very  often  focus  exclusively  on  the  further  development of  their  existing 
 offerings  and  largely  ignore  the  disruptive  innovations  in  a  low-  or  new-market 
 (Albeck, 2015). 


6.1 E-Mobility as a Disruptive Innovation 


Looking at all points concerning the innovator's dilemma, it is of great importance, 
 in the context of this thesis, to identify whether BEVs can actually be considered as 
 disruptive  innovation.  Moreover,  it  is  of  great  importance  to  identify  whether 
 conventional manufacturers have to fear disruption from business model generated 
 by emerging car makers.  


The  automotive  industry  is  regarded  as  a  mature  industry  with  incremental 
 innovation, especially in the area of the ICEs. For example, engines are improved in 
 terms  of  pollutant  emissions.  The  hybridization  and  electrification  of  the 
 powertrains,  however,  have  resulted  in  developments  of  a  potentially  disruptive 
 character.  Already  years  back,  Christensen  (2013)  discussed  the  potentially 
 disruptive characteristics of EVs.  


Traditional  performance  criteria  of  cars,  such  as  engine  performance,  top  speed, 
 range and lifetime, are supplemented or even completely replaced by criteria such 
 as  CO2  emissions,  energy  efficiency  or  noise  emissions  (Danneels,  2004)  (Aggeri, 
 Elmquist, & Pohl, 2009).  


At first glance, electric cars seem to be delivering disruptive innovation, but in order 
to verify this, various criteria have to be met. In the following, the different criteria 
are briefly presented and applied to EVs. For each criteria, the main reasons for the 
fulfillment of the specific criteria will be identified and then assessed by using the 
scale from very high, high, medium, low to very low. 



(30)Table 3: Criteria for Disruptive Innovation 


Source: Author’s Chart, According to (Schneider, 2012) 


1. Criteria: Alternative Benefit Promise  


According to Christensen (2013), disruptive innovation occurs when the end customer 
 can be offered an alternative benefit with an EV. The use of an EV allows a variety 
 of beneficial promises. One of the most important promises of EVs is that they offer 
 environmentally  friendly  and  CO2-free  driving  to  the  end  customer  (Christensen, 
 2013). However, it must definitely be taken into account that this also depends on 
 the  type  of  electricity  generation.  Emission-free  driving  is  only  possible  if  the 
 electricity is ecologically produced (Schneider, 2012). 


Furthermore,  odorless  and  noiseless  driving  is  an  essential  promise,  especially  in 
 large cities. Anyone who has ever seen an EV on the road will quickly notice that the 
 car is very quiet and does not emit any odors, compared to cars with combustion 
 engines. 


In addition, EVs have lower operating costs compared to conventional cars. This can 
 be  explained,  for  instance,  by  lower  energy  costs  per  kilometer  driven  or  lower 
 maintenance  costs.  Looking  at  a  study  from  Canada,  for  example,  Canadian 
 households can on average save up to 71% fuel prices and maintenance costs with a 
 BEV (Logtenberg, Pawley, & Saxifrage, 2018). 


Nevertheless, the customer acquisition costs are still higher than for conventional 
 cars  (see  7.5  Battery  Technology).  However, what ultimately  prevails  depends  on 
 whether the manufacturers can offer the EVs at lower prices. 


2. Criteria: New products and services 


The second important criteria is that disruptive innovation enable new products and 
services. In this context, many authors often mention shared mobility services that 



(31)enable car sharing. Although car sharing with EVs reduces emissions in cities, the 
 first  services  such  as  Car2Go  and  DriveNow  were  based  on  combustion  cars. 


Therefore, this is not a new launch of services generated from the usage of EVs.  


Something that has emerged with the increasing popularity of EVs is an ecosystem of 
 players from the power generation industry to startups and joint ventures tackling 
 charging  infrastructure  issues.  An  example  for  this  is  the  Swedish  startup  Charge 
 Amps,  which  manufactures  chargers,  charging  cables  and  accessories  for  electric 
 cars. In addition, in many countries electricity providers also build charging stations, 
 which is a new business line for the companies. All this was not existent in this form 
 with conventional vehicles. 


3. Criteria: New end customers 


The third criteria is met when an EV addresses new groups of end customers. In fact, 
 EVs address several different end customer groups. In particular, end customers with 
 strong ecological awareness are addressed. However, it cannot be fully assumed that 
 this group can be motivated to switch, for example, from bicycles to cars as a means 
 of  transport  due  to  new  offering  of  EVs,  since  reasons  such  as  safety  or  energy 
 efficiency still play a role (Schneider, 2012). 


Another group of end customer are the Early Adopters, being people with an affinity 
 for  technology  and  interest  in  trying  new  technologies  as  soon  as  they  become 
 available. These customers primarily buy an EV in order to belong to a technologically 
 savvy group.  


Moreover, as a result of the high prices of EVs in comparison to conventional cars, it 
 is also clear that higher earners definitely belong to potential end customers. This 
 customer  group  can  afford  to  drive  emission-free  and  sees  itself  as  a  customer 
 segment  with  a  distinct  awareness  for  the  environment.  Nevertheless,  with 
 increasing reduction of the purchase price, also customers with medium high incomes 
 can be addressed as customers, as considerable saving potential exists (Schneider, 
 2012). 


4. Criteria: New markets 


Entering  new  markets  is  another  disruptive  innovation  criteria.  This  can  refer  to 
 geographical scope, as well as the crossing of industry boundaries. 


With regards to EVs, markets imposing bans on non-emission free cars pose a great 
opportunity.  Even  though  no  market has  imposed  this  yet,  global  trends  certainly 
point  in  this  direction. For  example,  old  diesel  or  gasoline  vehicles  are  currently 
banned in Europe's metropolises, although this will change to ban more vehicles in a 
short future (ADAC, 2019). 
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