


Page | 1  
 

Summary 

På vej mod bæredygtig mobilitet 

Vi undersøger i følgende kandidatafhandling de forskellige teknologiske alternativer, som 

globale bilfabrikanter forfølger i udviklingen imod mere miljøvenlige biler. De 

bilfabrikanter der belyses er: Volkswagen Group, Toyota Motor Corporation, General 

Motors, Renault-Nissan Alliance og BMW Group. Udover disse ses der desuden kort på 

en nyopstartet bilfabrikant. For hver af de fem etablerede bilfabrikanter gennemgås deres 

teknologiske portefølje af alternativer til fremdriften af mere miljøvenlige biler. Med 

udgangspunkt i deres portefølje går vi i dybden med et karakteristisk alternativ for hvert 

firma, og vurderer mulighederne for succes for denne teknologi. De forskellige 

bilfabrikanter og deres karakteristiske teknologi behandles i denne rækkefølge: 

forbedringer af forbrændingsmotoren, hybrid biler, hybrid biler med forlænget 

rækkevidde, elektriske biler, og hydrogen brændselsceller. Denne rækkefølge er, 

yderligere, den udvikling imod mere bæredygtige biler, som der hersker en vis konsensus 

omkring i forhold til bilindustrien.  

Afhandlingen indledes således med at se på forbedringer af forbrændingsmotoren med 

Volkswagen som eksempel. Dette alternativ besidder to vigtige fordele. Teknologien 

indeholder et væsentligt udviklingspotentiale i at nedbringe udledningen af CO2, hvilket 

kan foregå på den mest økonomiske måde i forhold til de andre alternative teknologier. 

Disse fordele medvirker til, at forbrændingsmotoren stadig vil være den dominerende 

teknologi i 2020.  

Herefter følger hybrid biler, der anses som et mellemled i overgangen mod mere 

miljøvenlige biler, da de kombinerer forbrændingsmotoren med elmotoren. Denne 

teknologi repræsenteres ved Toyota og især deres anerkendte model – Prius. En af 

grundene til at Prius’en har opnået stor international succes, skyldes bl.a. de 

miljømæssige symbolske værdier, som er forbundet med køretøjet. Bilens design har i 

denne sammenhæng også en væsentlig betydning, da det sammen med de symbolske 

værdier reflekterer miljømæssig ansvarlighed, hvilket forbrugere kan tilegne sig.  

Meget lig denne teknologi er General Motors’ hybrid bil med forlænget rækkevidde, som 

er et yderligere skridt imod elbilen.  
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Bilfabrikanten introducerer denne teknologi med modellen Volt for, at opnå et mere 

miljøvenligt image, og dermed dirigere væk fra dets tidligere image som producent af 

store, benzinslugende biler.  

Fælles for de to hybrider er, at de kræver færre forandringer sammenlignet med de to 

sidstnævnte alternativer (elektriske biler og hydrogen brændselsceller), der gør at de 

nemmere bliver modtaget af forbrugerne.  

Med Renault-Nissan som eksempel går vi i dybden med hvad der kræves for, at elbiler vil 

blive modtaget. Heri konkluderes det, at det er svært for elbiler at komme ind på 

markedet, da forskellige interessenter, udover bilfabrikanten, skal involveres for, at det 

kan lade sig gøre. Desuden ser vi på en lang række barrierer der besværliggør, at elbiler 

vinder indpas på det amerikanske marked. Disse barrierer gør, at der i 2020 vil være et 

yderst begrænset antal elbiler i USA, som ellers antages for, at blive det førende marked 

indenfor denne teknologi. 

Det sidste skridt i udviklingen mod mere miljøvenlige biler er hydrogen brændselsceller, 

der eksemplificeres med BMW. Bilfabrikanten anses for at være yderst innovativ og det 

mest bæredygtige firma indenfor bilindustrien. Det kan siges, at BMW forfølger denne 

teknologi, da det menes at være den ultimative miljøvenlige løsning. Der er imidlertid 

mange forhindringer forbundet til dette alternativ, og teknologien forventes først at være 

realiserbar om 30 år.  

Generelt forfølger mange bilfabrikanter adskillige teknologier, fordi fremtidens alternativ 

til stadighed er uvis. Ud fra de fem ovenstående teknologier konkluderes det, at 

udviklingen viser sig gældende, men overgangen imod mere miljøvenlige biler vil være 

en langsom proces, eftersom en erstatning af forbrændingsmotoren vil være svær og højst 

usandsynlig indenfor det næste årti. Det mest sandsynlige alternativ indenfor denne 

tidsramme kan siges at være hybrid bilen, da den som et mellemled kombinerer 

forbrændingsmotoren og elmotoren. Mere miljøvenlige alternativer, som elbilen, vil i 

2020 kun udgøre en minimal markedsandel, mens hydrogen brændselscelle bilen ligger 

længere ude i fremtiden. En fremtid uafhængig af fossile brændstoffer er dog stadig det 

fremtidige mål. 
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Abbreviations 

AFV : Alternative fuel vehicle 

BCG : Boston Consulting Group 

CARB : California Air Resource Board 

CO2 : Carbon dioxide 

CVT : Continuously variable transition 

Dci : Diesel common-rail injection   

DOE : Departement of Energy – U.S. 

E10 : 10% ethanol 

E85 : 85% ethanol 

E100 : 100% ethanol 

EV : Electric vehicle 

GM : General Motors 

HEV : Hybrid electric vehicle 

HFC : Hydrogen fuel cell 

HFCV : Hydrogen fuel cell vehicle 

hp : Horse power 

IEA : International Energy Agency 

IPO : Initial public offering 

mpg : Miles per gallon 

MSRP : Manufacturer’s suggested retail price 

NOx : Nitrogen oxide 

PM : Particulate matter 

rpm : Revolutions per minute  

REEV : Range extended electric vehicle 

SUV : Sports utility vehicle 

TMC : Toyota Motor Corporation 

TSI : Turbo stratified injection 

USP : Unique selling proposition 

ZEV : Zero emissions vehicle  
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1. Introduction 

1.1. The transition towards sustainable mobility         

Transport in general accounts for approximately 25% of worldwide carbon dioxide (CO2) 

emissions, the primary greenhouse gas (IEA 2009: 3). Since 1970, transport-related CO2 

emissions have more than doubled and thereby increased faster than in any other sector 

(Sperling & Gordon 2009: 4). The main contributors of this highly emitting sector are 

cars and trucks, since they collectively represent about 75% of the emissions (IEA 2009: 

3). Focusing solely on cars and looking into the future, “car ownership worldwide is set 

to triple to over two billion by 2050” (IEA 2009: 3). This has led Sperling and Gordon to 

pose the question: “can the planet sustain two billion cars?”, which they also briefly 

answer by stating “not as we know them” (2009: 1). A transition in the future to 

sustainable mobility is therefore necessary, because the many cars of contemporary 

society “are already pumping extraordinary quantities of greenhouse gases into the 

atmosphere, draining the world’s conventional petroleum supplies, inciting political 

skirmishes over oil, and overwhelming the roads of today’s cities” (Sperling & Gordon 

2009: 1). In relation to the previous quote’s two initial dire consequences, Book et al. 

mention that “in the quest to safeguard the environment and create more sustainable 

ways of using the earth’s resources, the automotive industry has a major role to play” 

(2009: 1), as it is part of the solution to these problems. From the automotive industry’s 

point of view, this change towards sustainability is “driven both by the ‘sticks’ of 

increasingly stringent government regulations, energy security concerns, and higher oil 

prices, and by the ‘carrot’ of enhanced public approval of their brands”, which has 

resulted in virtually all leading automobile manufacturers exploring ways to reduce their 

vehicles’ CO2 emissions and increase their fuel efficiency (Book et al. 2009: 1). If 

comparing all the above drivers and extracting an important one behind this transition 

within the industry, “the significant damage caused by global warming and the intense 

public awareness of this topic make the challenge of reducing CO2 emissions the major 

force currently driving development of alternative concepts for automobile propulsion” 

(Book et al. 2009: 1).   
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Alternative propulsion options pursued by the automotive industry can therefore be seen 

as a vital initiative in the battle to reduce CO2 emissions. However, as we see it, the 

increased public awareness and, ultimately, future costumer demand for alternative 

propulsion technologies, also plays a central role for automobile manufacturers.  

In a recent report by KPMG entitled “KPMG’s Global Auto Executive Survey 2010”, 

comprising 200 senior global auto executives from 24 countries as the respondents  

(2009: 2), two relevant findings in connection with the previous emerge. First, 

“environmental concerns continue to rise higher on the corporate agenda”, and this 

applies to all regions of the world, which KPMG, on a more general note, relates to the 

fact that “auto companies tend to take a global view” (2009: 22). Second, “alternative 

propulsion technologies are the key technological focus for companies”, covering the 5 

year period from 2010-2014 (KPMG 2009: 2+3).  

In summarising the above, these amplified concerns for the environment and as well as 

future demand have prompted automobile manufacturers to develop alternative 

propulsion technologies. This brings us to the topic of the thesis at hand, and the focal 

point throughout the following pages, which is encapsulated in the problem statement 

below. 
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1.2. Problem statement  

 In the quest towards sustainable mobility, the following thesis will explore different 

roads pursued by a number of automobile manufacturers, and evaluate the 

probabilities of success. 

 
In order to accomplish this, we will look at five global automobile manufacturers: the 

Volkswagen Group, Toyota Motor Corporation, General Motors, the Renault-Nissan 

Alliance, and the BMW Group. By including five different companies, it allows us to 

gain a broader understanding of this complex and far-reaching subject. All five 

companies operate on the global market, and this is also the viewpoint we will take, 

unless otherwise stated.  

To make the problem statement more tangible we have developed three subquestions that 

will be applied as a framework throughout the thesis. The subquestions will be answered 

in connection with the different automobile manufacturers that each have their own 

individual section.  

1.2.1. Subquestions: 

Subquestion 1:  What are the alternative propulsion technologies that are  

    pursued by the individual automobile manufacturers? 

For each section, an overview of the technologies that the five automobile manufacturers 

are pursuing is put forth to get an insight into the range of their “green” portfolio. 

 

Subquestion 2:  What is the individual automobile manufacturer’s   

    characteristic alternative within its “green” portfolio, and  

    why?   

An assessment of the characteristic alternative propulsion technology is provided, 

together with an evaluation for the choice of this focus. 

 

Subquestion 3: What are the opportunities and limitations attached to the  

 individual automobile manufacturer’s characteristic 

 alternative technology? 

An analysis of the opportunities and limitations of the individual alternative propulsion 

technology will be presented.  



Page | 10  
 

Based on the problem statement and the three subquestions described above, the structure 

of the thesis matches the figure below: 

 

“Structure of thesis 

 

 

Figure 1.1 

 

As figure 1.1 depicts, each of the subquestions will be applied to the five established 

automobile manufacturers. Hereafter, the main findings will be summarised in an overall 

comparison and discussion in order to reach a final conclusion. How we will go about 

this is explained in the “method” section. Prior to this, however, we will look at the 

sequence of the automobile manufacturers and the different technologies. 
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1.3. The sustainable mobility path   

As mentioned in subquestion 2, a characteristic alternative propulsion technology for 

each of the five major automobile manufacturers will be assessed. A focus on mainly one 

technology per company is chosen, since it would be repetitive as well as beyond the 

page limitations to go in depth with all the alternative technologies of each company.  

These companies and their characteristic technologies are: 1) the Volkswagen Group and 

the internal combustion engine (ICE), 2) the Toyota Motor Corporation and the hybrid 

electric vehicle, 3) General Motors and the range extended electric vehicle, 4) the 

Renault-Nissan Alliance and the electric vehicle, and 5) the BMW Group and hydrogen 

fuel cells.  

The five alternative technologies are placed on the development path below, which, 

simplistically put, progresses towards a future of sustainable mobility. When referring to 

“sustainable mobility” we mean vehicles that have reduced CO2 emissions while being 

driven, relative to the conventional vehicle. The overall objective of sustainable mobility 

can, thus, be said to be zero emissions vehicles. 

 

“Sustainable mobility path” 

 

Figure 1.2     

 

Figure 1.2 is our own simple adaption of the “evolutionary path toward fully electric 

vehicles” envisaged by the Boston Consulting Group (Book et al. 2009: 1+2).  
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They predict a development path from advanced ICEs via hybrids to fully electric 

vehicles, but do not place hydrogen fuel cells as the end-point like figure 1.2, which the 

previous quote also indicates. We have, however, positioned hydrogen fuel cells lastly, 

because this technology requires a very significant change compared to the others, 

according to the International Energy Agency (2009: 152), and is thereby the most distant 

alternative. Moreover, the International Energy Agency similarly foresees an 

evolutionary pathway in alignment with figure 1.2 that potentially could lead to zero 

emissions driving (2009: 114+152). These various technologies on the path towards 

sustainable mobility will be explored individually in the five main sections on the 

automobile manufacturers in the sequence corresponding to the development path.  
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1.4. Theoretical framework 

The theory in the following paper will consist of Grant McCracken’s 1986 article 

“Culture and consumption: A theoretical account of the structure and movement of the 

cultural meaning of consumer goods”; a chapter from Roberto Verganti’s 2009 book 

“Design-driven innovation: Changing the rules of competition by radically innovating 

what things mean”; a chapter from Jean-Nöel Kapferer’s 2008 book “The new strategic 

brand management – Creating and sustaining brand equity long term”; and Peter 

Drucker’s 1998 article “The discipline of innovation”. These theories are elaborated on 

throughout the different sections. However, we will in the “method” section below briefly 

state how they will be applied, and discuss their limitations.     

Together with these four theories, secondary data, which will be dealt with in the 

“method” section, will constitute the framework of our analysis. We regard these 

additional sources as being relevant to our paper since they are based on credible 

findings. By implementing this framework, we will attempt to answer the three 

subquestions and ultimately reach a conclusion to the problem statement. 

1.5. Method 

We will address the problem statement by applying the three subquestions to each of the 

automobile manufacturers. How we will go about this, is explained below. 

 

For subquestion 1 we will rely on the individual automobile manufacturers’ corporate 

websites as the main source of information, since they are the ones who are best 

acquainted with their own alternative propulsion technology portfolios. Furthermore, the 

publicly available information gathered has matched our purpose, why we have perceived 

it to be adequate in answering this first subquestion. 

Based on the corporate information, a characteristic alternative for each company will be 

identified, thereby answering first part of subquestion 2. This will also be done, to some 

extent, by drawing on third-party news articles, in order to get a balanced view on the 

technology of focus.  
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The last part of subquestion 2 – why the individual automobile manufacturers focus on 

their characteristic alternative – will be explored through various sources including 

corporate information, reports, and marketing and communication theory related to our 

line of study.  

For each characteristic technology a different perspective is taken to gain a broader 

understanding of the pursuit towards sustainable mobility. We will approach the different 

technologies in the order stated in the “sustainable mobility path”, starting with the 

Volkswagen Group and the internal combustion engine (ICE) and ending with the BMW 

Group and hydrogen fuel cells (HFCs). 

With the Volkswagen Group we will view the advanced ICE and why this technology is 

central within the automobile manufacturer’s portfolio by mainly using corporate 

information and a report from the Boston Consulting Group (BCG). Both sources will be 

used, since they highlight the potential of the ICE compared to other alternative 

technologies. Furthermore, the BCG report is based on interviews with automakers, 

suppliers, battery manufacturers, power companies, and consumers in relation to 

alternative propulsion technologies, providing a relevant and external viewpoint to this 

subject.  

The Toyota Motor Corporation and the hybrid electric vehicle (HEV), Toyota Prius, will 

be examined with the help of Sperling and Gordon’s book, since it gives a thorough 

account on this car model. Moreover, this book will throughout our paper be referred to 

as a main source of reference, because it provides a valid and comprehensive insight by 

two authors who have a solid background within the field of environmentally friendly 

vehicles.  

In connection with the Prius, we further use Grant McCracken’s theory on symbolic 

value and a chapter from Roberto Verganti’s book on design-driven innovation, to study 

whether these have an effect on the success of this HEV. McCracken’s theory will be 

applied because it provides an interesting description of why people purchase high 

involvement products such as vehicles, which suits our aim. A limitation to his theory 

could be that it concerns the cultural consumption in North America in the year 1986, but 

we regard the theory as being relevant to this day, and beyond geographical borders.  
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Verganti’s chapter will be used as it specifically looks at the importance of the design of 

automobiles, making it applicable to our purpose. A reservation about Verganti’s chapter 

might, however, be that it also deals with design from an innovation point of view, while 

we will only deal with the latter in connection with symbolic values. 

Hereafter, we turn to General Motors and the range extended electric vehicle (REEV), 

Chevrolet Volt. We will view the role it might play for the company by drawing on a 

variety of news articles. This is done in order to gain an understanding of the general 

perception of the automobile manufacturer, and to examine how the introduction of the 

REEV might benefit General Motors. In addition to this, we will use Melanie Andrews 

and Daekwan Kim’s empirical study on image revitalization together with Jean-Nöel 

Kapferer’s theory on the same topic, to exemplify how such a change might occur. 

Andrews and Kim’s empirical study as well as Kapferer’s theory will be used because 

they both look at similar tools to revitalise an international corporate brand on a global 

scale, and complement each other’s viewpoints. 

In connection with the Renault-Nissan Alliance and the electric vehicle, we wish to 

examine the requirements for consumer adoption of this technology. First, we will look at 

the impediments that could be related to the uptake of this vehicle by applying Michael 

Byrne and Michael Polonsky’s paper, which studies this specific topic on alternative fuel 

vehicles (AFVs). The paper deals with AFVs in general, but we find it to be especially 

suitable for the electric vehicle, because it regards sustainable mobility as equalling zero 

emissions, thereby excluding the HEV. The hydrogen fuel cell vehicle (HFCV) is not 

treated in detail by Byrne and Polonsky, and we see it as a technology that is out of reach 

of consumers within a foreseeable future, which is why we will exclusively focus on the 

adoption of the electric vehicle. In order to gain a broader take on consumer adoption, as 

well as possible consumer segments, a report by Deloitte will also be used. The report’s 

findings are based on interviews with executives from automotive companies, clean-tech 

start-ups, dealers, and energy companies, as well as a survey of nearly 2,000 current 

vehicle owners, providing validity to the results.  

Finally, we will turn to the BMW Group and its efforts within HFCVs. By drawing 

primarily on their relevant corporate information we will give an assessment of this 

innovative technology.  
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We will explore the automobile manufacturer’s innovativeness by looking at news 

articles and the Dow Jones sustainability indexes, in order to get an insight into how the 

BMW Group is perceived from these viewpoints. This will also be done to understand 

whether the automobile manufacturer’s reputation has any implication for them focusing 

on the final alternative propulsion technology towards sustainable mobility. Herein, Peter 

Drucker’s article on the subject, innovation, will be put forth and applied, since it 

discusses innovations occurring in connection with a market shift, which we see the 

development towards more environmentally friendly vehicles as representing. In applying 

Drucker’s article, a drawback could be that it refers to innovation on a broad and abstract 

level.   

As an additional perspective to these incumbents, we will briefly mention one new 

entrant, Tesla Motors. This is done because new automakers have been established in 

connection with the increasing awareness on the environment. In order to look at the 

difficulties that new start-ups could face when trying to enter the market, we will draw on 

a chapter by Peter Wells, since it specifically relates to sustainability within the 

automotive industry. 

1.6. Delimitation 

As evident from our problem statement our subject area is quite broad, and we have 

therefore decided to omit some related aspects, which is beyond our focus.  

The paper will, generally, not be on the individual automobile manufacturers’ 

achievements, but rather on their goals for the future and their strategic pathways towards 

sustainable mobility. In connection with this transition, we will refer to the alternative 

propulsion technologies as being environmentally friendly. However, vehicles do not 

benefit the environment, and their impact can only be lessened. The expression 

“environmentally friendly” is therefore used in the same way that “sustainable mobility” 

is used – to describe CO2 emissions reductions relative to the conventional vehicle. 

Regarding the effects that vehicles have on the environment, these will only be dealt with 

superficially.  
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Furthermore, the production of the alternative fuels also results in emissions, which is 

another area that will not be dealt with in detail. Because of the negative effects that 

vehicles have on the environment, political legislation has been reinforced to limit their 

damages. Such legislative actions will, however, not be covered.  

In trying to decrease the environmental damages, many different alternatives are being 

discussed and researched. Covering all would be a too vast undertaking for this thesis, 

and we therefore restrict ourselves to five mentioned alternative propulsion technologies. 

In connection with the HEV, it is a broad term including many different variations such 

as mild hybrid, full hybrid, and plug-in hybrid. We will, however, not distinguish 

between these, but instead treat the HEV as partially being driven by an electric 

powertrain and partially an ICE, as figure 1.2 defines it. 

In relation to the alternative technologies, suppliers’ roles in developing these will 

likewise not be touched upon. Instead, we will exclusively focus on five established 

automotive companies, and only briefly mention new entrants to the industry. 
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1.7. Purpose Statement 

Throughout the past few years, there has been an increasing awareness on the 

environment, and especially on the damages caused by global warming. Last year’s 

United Nation’s Climate Change Conference (COP15) in Copenhagen evidenced the 

global quest towards environmentally friendliness, and brought this issue closer to our 

daily lives. Personal mobility is an interesting focus area in this respect, which can be 

seen as both a root to these damages but also as a solution to our environmental issues. 

After about 100 years of reliance on the internal combustion engine, the automotive 

industry seems to be transitioning towards more environmentally friendly vehicles and 

diverting away from harmful fossil fuels. The dominating alternative propulsion 

replacement of the conventional vehicle is unknown at this point in time, but several 

different technologies are being discussed. In relation to this, we regard it as interesting to 

look deeper into these alternative propulsion technologies and to get a more in-depth 

understanding of the numerous alternatives being debated currently within the automotive 

industry. By exploring the alternative portfolios of a number of different global 

automobile manufacturers, we expect to get an insight into the pursuit to and preference 

for environmentally friendly vehicles. In this connection, we want to explore the 

development towards sustainable mobility, which is the purpose of this paper. 

Simultaneously, we intend to apply a diversified set of marketing and communication 

related perspectives, including symbolic value, image and innovation, in order to gain a 

broader appreciation of the multi-faceted subjects attached to this industry change. These 

perspectives, however, still remain a small fraction of the issues connected to the 

transition towards sustainable mobility. In the following five sections we examine this 

development.  
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2.1. The Volkswagen Group 

The following subsections will consist of an analysis of Volkswagen and their strategic 

plan for achieving sustainable mobility.  

Initially, a description of the company is given in order to provide an adequate foundation 

before turning to their environmentally friendly strategies. This entails examining their 

“Fuel and Powertrain Strategy” roadmap and hereafter their BlueMotion Technologies. 

The latter encompasses advanced internal combustion engines (ICEs), which is the first 

step in the evolutionary evolvement towards “greener” vehicles.  

2.1.1. Company description 

“The Volkswagen Group with its headquarters in Wolfsburg is one of the world’s leading 

automobile manufacturers and the largest carmaker in Europe” (Volkswagen 2010a). 

The Group constitutes nine brands from seven European countries, which are: 

Volkswagen, Audi, SEAT, !koda, Volkswagen Commercial Vehicles, Bentley, Bugatti, 

Lamborghini and Scania (Volkswagen 2010a). The CEO of the Group, Martin 

Winterkorn, “and his executives argue that they can retain control of their sprawling 

enterprise because VW is more decentralized than many automakers” (Welch 2010). In 

managing this multi-brand portfolio the CEO has additionally stated that “the critical 

factor is that each brand has its independence, a clear positioning, and autonomous 

management” (Welch 2009). In 2007, the core brand – VW – accounted for the vast 

majority of passenger vehicles by selling a total of 3.6 million followed by Audi with 

967,000, !koda with 630,000 and SEAT with 431,000 (Datamonitor 2010: 18).    

Besides the very substantial automotive business, the company also operates a financial 

services division (Datamonitor 2010: 15). According to an analysis of Volkswagen by the 

credit rating and research agency Moody’s Investors Service, such “financing support is 

an important element in an automotive manufacturer’s ability to maintain a competitive 

position” (Frey 2009). However, such financial services, also in regards to the other 

automobile manufacturers, are beyond the scope of this paper. 

Returning to their enormous automotive division, the Group sold 6.3 million vehicles in 

2009, equalling an 11.3% share of the world passenger car market (Volkswagen 2010a).  
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It led the domestic German market with a 32.7% market share, followed by a strong 

position in Western Europe (19.5%), Central and Eastern Europe (11.1%), Asia Pacific 

(7.3%) and North America (2.8%) during the financial year of 2007 (Datamonitor 2010: 

18). In delivering vehicles for these various regions “the Group operates 61 production 

plants in fifteen European countries and a further six countries in the Americas, Asia and 

Africa” (Volkswagen 2010a). Globally the company has almost 370,000 employees, who 

“produce about 26,000 vehicles or are involved in vehicle-related services each working 

day” (Volkswagen 2010a).  

On a more overarching level it is “the goal of the Group to offer attractive, safe and 

environmentally sound vehicles which are competitive on an increasingly tough market 

and which set world standards in their respective classes” (Volkswagen 2010a).   

If extracting the general standpoint about selling environmentally sound vehicles from 

the above statement and synthesizing it with the company’s environmental leadership 

aspirations within their main strategy, it becomes evident that this issue is at the forefront 

of the company’s future. This is illustrated by the company, which declares that the “key 

element of our “Strategy 2018” is to position the Volkswagen Group as a global 

economic and environmental leader among automobile manufacturers” (Volkswagen 

2010b). These two previous quotations collectively express the importance that the Group 

contributes to the environmental aspect and this is further explored in the subsequent 

parts of this section.  

2.2. Sustainable mobility strategy and BlueMotion Technologies  

This subsection analyses Volkswagen’s environmentally friendly strategy for their 

passenger vehicles both at the present point in time – June 2010 – and in the long-term.  

When referring to Volkswagen or the company in the succeeding this will only include 

the core brand. By solely focusing on the one brand, and not the entire portfolio, we hope 

that a more in-depth view of their strategic activity will be possible. The information 

concerning the strategy is predominantly derived from the company’s description of the 

fuel and propulsion strategy entitled “The Goal is to Achieve Sustainable Mobility” from 

2008 and the “Sustainability Report 2009/2010”.  
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2.2.1. Volkswagen’s “Fuel and Powertrain Strategy”  

Volkswagen has termed their environmentally conscious strategy the “Fuel and 

Powertrain Strategy” and it “illustrates a path to sustainable mobility – the kind of 

mobility we have already embarked on and which can now be gradually further 

developed” (Volkswagen 2008). The most important goals of the strategy are to “reduce 

local emissions of the greenhouse gas CO2 and to promote energy security” (Volkswagen 

2009: 23). Since these two goals equate to the main objective of the strategy they will be 

touched upon before dealing with the company’s internal strategic initiatives that might 

lead to these final end-points of the strategy. In explaining the necessity for reducing CO2 

emissions Volkswagen cites analyses by the UN’s Intergovernmental Panel on Climate 

Change, which state that “by 2050 greenhouse gas emissions need to be cut worldwide by 

at least 50 percent compared to 1990 levels if global warming is to be restricted to two 

degrees Celsius in the long term” (Volkswagen 2009: 18).   

In connection with the promotion of the energy security goal Volkswagen does not 

clarify exactly what they mean by this, and mainly address the issue by stating that oil is 

a finite fossil fuel (Volkswagen 2008; Volkswagen 2009: 18). In trying to elucidate the 

question of energy security, this could probably include and be similar to the three 

problems that are put forth by Sperling and Gordon, when they comment on oil being 

concentrated in a few countries:  

 

“First, many oil exporters have vulnerable governments that could collapse into 
civil war. Second, tensions between the Middle East and oil-importing countries 

could result in still more disruptions. Third, the highly centralized oil 
infrastructure – pipelines, supertankers, oil refineries – is vulnerable to terrorism 

and natural catastrophes.” (Sperling & Gordon 2009: 121). 
 

These energy security problems contain a political element, which might be the reason 

for Volkswagen not going into detail about them. However, in partial relation to 

Volkswagen’s emphasis on the finite characteristic of oil, the company also mentions that 

an alternative to petroleum-based fuels needs to be found, and that it will bring advanced 

and efficient automotive technology to the market (Volkswagen 2008; Volkswagen 2009: 

18).  
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They hereby make the somewhat implicit link between alternative fuels and more 

efficient – less petroleum-consuming – vehicles correlate with the energy security issue 

along the lines of Sperling and Gordon evident, since the former two elements will 

contribute to reducing the dependence on oil. By producing such advanced and efficient 

vehicles that rely less on petroleum-based fuels, Volkswagen can play a part in reaching 

independence from oil and thereby analogously also decrease CO2 emissions, albeit seen 

in a simplified perspective. Volkswagen, naturally, also recognises that other 

stakeholders, like oil companies and consumers, influence fossil fuel consumption and 

greenhouse gas emissions (Volkswagen 2009: 18). Nevertheless, these were the dual 

goals of their “Fuel and Powertrain Strategy” and it is depicted and further commented on 

below. 

 

“Fuel and powertrain strategy” 

             

Figure 2.1 (Volkswagen 2008). 

  

Besides the illustrative pictures, figure 2.1 can be seen to contain three vertical columns 

leaning to the right. The three columns consist of the sources of the fuels, the fuel types 

and the powertrains with which these match.  
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Volkswagen believes “that a roadmap for sustainable mobility should not focus just on 

one type of fuel and one type of powertrain”, which is the explanation behind 

incorporating various fuels and powertrains in the figure (Volkswagen 2009: 23). Even 

though the company looks beyond one type of fuel and one type of powertrain, they also 

mention that “evolutionary development is the only route to sustainable mobility” 

(Volkswagen 2009: 23). This evolutionary development is portrayed in the 

roadmap/figure and progresses from the bottom of the figure towards the top. The 

development “route” in regards to fuels is chosen, because Volkswagen expects that 

conventional petroleum-based fuels “will continue to be indispensible for some time yet”, 

while “alternative sources of energy over the medium and long term” will be utilized 

(Volkswagen 2008). This is, for example, also in alignment with an announcement from 

the CEO of Volkswagen, who “sees gasoline and diesel vehicles continuing to dominate 

in Europe over the next 15 to 20 years” (Hitchings 2009).    

Turning to the powertrain strategy this similarly involves an evolutionary development, 

which the company summarises in the following statement:  

 

“It is now clear that zero-emission electric drive systems – already being 
developed by Volkswagen Group engineers – are the technology of the future. But 

since fully electric vehicles are still some way off, we are also focusing on hybrid 
drive. The internal combustion engine will therefore continue to be the dominant 

powertrain technology in the near future, and we will continue to take advantage 
of its considerable development potential.” (Volkswagen 2009: 23). 

 

As slightly indicated in the quote above, the company deems electric drive as the 

technology of the future, after an evolutionary development from ICEs and thereafter 

hybrids, which figure 2.1, on the previous page, likewise shows. Despite the electric 

vehicle being a distant objective within the strategy, Volkswagen “believes that the 

challenges associated with electric drive technology need to be tackled today”, and this 

should be seen in light of the company considering the technology “to have the greatest 

amount of potential for sustainable mobility over the long term” (Volkswagen 2008).  
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However, they also point out that several years of research is still required and it will 

probably take ten years, before this new technology will have a big enough market share 

to produce a significant degree of change (Volkswagen 2008). The general challenges 

that face electric vehicles in gaining a larger market share quickly could briefly include 

these “three major hurdles: energy capacity and battery recharge time, moving from eco-

niche to mass market, and ensuring adequate infrastructure” (Hitchings 2009). Looking 

additionally and more specifically at the former, it is apparent that the essential battery 

component of the electric vehicle needs to overcome various challenges in capturing a 

wider market acceptance. Volkswagen for example notes that improvements have “to be 

made to the level of energy and power density as well as to the safety, cost and longevity 

of the batteries” (Volkswagen 2008).  A combination of the before mentioned challenges 

might have led the CEO of Volkswagen to estimate “that the share of pure electric 

vehicles by 2020 global will only be between 1-1.5%, with big cities and regions such as 

China having higher shares” (Hitchings 2009). This minor global market share is partly 

supported in the same article where the preceding quote is from, since “auto industry 

executives and observers also warn that getting to an electric car future may take some 

time” (Hitchings 2009). However, there seems to be some divergence between different 

estimations on the future global market share of electric vehicles, which the figure below 

symbolises.  
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“Global market share for electric vehicles”  

 

Figure 2.2 (Udvikling 2009: 24). 

 

Even though their estimations are not based on the same year, the most noticeable 

variation is found between Carlos Ghosn, CEO of the Renault-Nissan Alliance, and 

Bosch. Although, it should be mentioned that the automotive supplier Bosch “has large 

investments in diesel technology” within its car division and hereby exemplifying that the 

different estimations may be influenced by external factors (Udvikling 2009: 24).  

Nonetheless, there are also other very low percentage estimations by CSM worldwide – 

provider of automotive market forecasting – and the Boston Consulting Group (BCG), 

which are similar to and substantiate the one presented by the CEO of Volkswagen (see 

previous page). The minuscule market share in 2020 from Volkswagen’s viewpoint, 

intertwined with the challenges that confront electric vehicles, could be a contributing 

factor to the company wanting to pursue efficiency improvements for their vehicles by 

further ICE developments in the near future. This short-term strategy will be examined in 

the following subsection by describing Volkswagen’s BlueMotion Technologies, wherein 

the advanced ICE plays a vital part, as it appears to be the automaker’s main initial 

direction towards sustainable mobility.  
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Before commencing on this, it should, however, be made clear that the previous 

subsection has focused on electric vehicles, since the company views this as the 

technology containing the greatest environmentally friendly potential and therefore also 

as the technology of the future. Though the company is unsure about “whether the 

electricity used will be generated in a fuel cell using renewably generated hydrogen or 

classically stored using a battery”, when it comes to electric vehicles (Volkswagen 

2008). Hydrogen has not been touched upon due to commercialization being many years 

away (Volkswagen 2009: 23), and likewise hybrid technology has been omitted, because 

it “represents nothing more than an interim phase” (Volkswagen 2008). In connection 

with hybrid, electric and hydrogen the issues regarding these technologies will be dealt 

with in greater detail in the forthcoming sections, after the first evolutionary step towards 

locally emitting zero emissions vehicles, which is partly demonstrated by Volkswagen’s 

BlueMotion Technologies.  

2.2.2. BlueMotion Technologies and advanced ICEs 

This subsection explores Volkswagen’s BlueMotion Technologies and the different 

elements it encompasses. 

 

When describing their BlueMotion Technologies, in the “Sustainability Report” for 

2009/2010, Volkswagen uses a stylized and metaphorical opening by associating it with 

the company colour blue. “As the colour of the sky and the ocean, blue brings to mind 

freshness, dynamism and effortlessness. Put it all together with innovative technologies 

for eco-friendly mobility and the result is BlueMotionTechnologies – the efficiency 

offensive from Volkswagen” (Volkswagen 2009: 24). The latter part of this definition 

equals the single important aim of this “efficiency offensive”, which is to “reduce the 

impact of our cars on the environment” (Volkswagen 2010c). In order to achieve this aim 

the company has utilized a “range of refinements and innovations that save fuel and cut 

CO2 emissions” (Volkswagen 2010c). All these refinements and innovations are grouped 

together under the BlueMotion Technologies umbrella brand (Volkswagen 2010c), and 

these are to some extent exemplified in figure 2.3 below.  
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                              “BlueMotion Technologies pyramid” 

 

Figure 2.3 (Volkswagen 2009: 24). 

 

At the base of the pyramid, categorized as the “basic technologies”, is what seems to be 

the most significant layer beneath the general umbrella brand name, since the company 

states that “at the heart of BlueMotion Technologies are our advanced TDI & TSI engines 

and DSG dual-clutch gearbox” (Volkswagen 2010c). These three parts were also 

previously depicted in the company’s “Fuel and Powertrain Strategy”. Furthermore, the 

engines are seen as eco-friendly and efficient technologies, whose efficiency is 

additionally improved when combined with the DSG gearbox (Volkswagen 2009: 23). 

The reason behind Volkswagen emphasizing these engines is most likely a result of the 

company considering the ICE to have the dual characteristic of being both the dominating 

powertrain technology in the near future and having a substantial development potential. 

In connection with this the BCG similarly assesses that “internal-combustion engines will 

remain the dominant technology in 2020”, in the four key automotive markets – Western 

Europe, North America, Japan and China (Book et al. 2009: 6+7). More quantifiably, 

they have projected that the most likely outcome is that gasoline and diesel engines will 

have a 58% and 14% overall market share of new-car sales, respectively, at this future 

point in time and in these four regions (Book et al. 2009: 6+7).  
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On the other hand, cars equipped with alternative propulsion technologies – including 

hybrid electric vehicles, range extenders, electric vehicles and vehicles propelled by 

compressed natural gas – will make up the remaining 28% of the market (Book et al. 

2009: 6+7). This near future focus on ICEs by Volkswagen can therefore be seen as 

rational, since this powertrain technology will account for 72% of new-car sales in total 

for these four markets in 2020, according to the BCG.  

The other characteristic of the ICE was that Volkswagen viewed it to have a considerable 

development potential. This could for instance be signified by the technologically 

advanced 1.4-litre TSI engine, which won the “International Engine of the Year Award” 

in 2010 for the second consecutive year (UKIPME 2010). In explaining the grounds for 

the victory, judges found the turbo stratified injection (TSI) engine to be “the most 

accurate, efficient pointer to the future of petrol power” and that it “remains the best 

combination of various technologies to produce high power with low emissions and fuel 

consumption” (UKIPME 2010), underlining why it is important for Volkswagen.  

Looking more generally at the development potential, the BCG calculates that “a 

combination of advanced ICE technologies can give a gasoline-based ICE a maximum 20 

percent boost in fuel efficiency at a cost increase of $2,100 per engine” (Book et al. 

2009: 2). This is quite parallel to the findings in a report by the International Energy 

Agency (IEA), thereby validating the BCG’s calculation. The report states that a 24% 

fuel economy improvement of gasoline engines “can be achieved with technologies 

available today, increasing only slightly over time, to 28% in the longer term” compared 

to the average performance in 2000-05 (IEA 2009: 142). Albeit the efficiency 

improvements are a couple of percentage points higher than the maximum presented by 

the BCG, the IEA’s cost estimate of such improvements at around $2,200 is almost 

exactly the same (IEA 2009: 142). In evaluating the cost and efficiency improvement of 

ICEs against other propulsion technologies, the BCG for example mention that those 

“based partially or entirely on electricity can achieve even greater reductions in CO2 

emissions than those based on advanced ICE technologies” (Book et al. 2009: 2). 

However, this comes at a sizable cost ranging from “$140 to $280 per percentage point 

of reduction in CO2 emissions”, while the same cost for ICEs is between $70 and $140 

(Book et al. 2009: 2).  
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This has led the BCG to conclude that “advanced ICE technologies will be the most cost-

effective way to reduce CO2 emissions on a broad scale” (Book et al. 2009: 2).       

In moving upwards in the pyramid from the base layer, which incorporated ICEs, to the 

next, it is evident that Volkswagen also relies on supplementary innovations to improve 

the efficiency of their BlueMotion Technologies vehicles. The “innovations” layer in 

figure 2.3 e.g. includes regenerative braking and a stop-start system, and other similar 

features are low rolling resistance tyres and optimised aerodynamics (Volkswagen 

2010c). The latter two are further part of the non-engine technologies that the IEA 

describes in regards to reducing fuel while leaving the performance of the vehicle 

unchanged (IEA 2009: 137). In combination, the aforementioned are seen as a range of 

energy-saving technologies to work in synergy with the advanced engine and gearbox 

(Volkswagen 2010c). All these various efficiency improvements translate to 

corresponding reductions in CO2 emissions, which simplistically put was the aim of 

BlueMotion Technologies.  

Amidst this eco-friendly purpose it should also be pointed out that the company describes 

BlueMotion Technologies as a cost saving option in addition to the environmental focus 

from a consumer perspective. “You can feel good about driving a BlueMotion 

Volkswagen, knowing you’ve made a thoughtful choice for the environment. But straight 

away you’ll also notice the difference to your pocket”, which refers to savings on fuel and 

tax – in this case from a U.K. standpoint (Volkswagen 2010c). Efficiency improvements 

can hereby be seen as a promotional tool applied to entice potential consumers, since no 

matter what sustainable mobility strategies Volkswagen plan for the future, the end goal 

is inevitably to sell vehicles. 

2.3. Sub conclusion 

This section began with an overview of the Volkswagen Group, together with the 

substantial attention that the company contributes to the environmental aspect. Hereafter, 

the “Fuel and Powertrain Strategy” along with its goals of reducing CO2 emissions and 

promoting energy security was analysed. This strategy portrayed an evolutionary 

development roadmap towards sustainable mobility, where the end-point was fully 

electric vehicles.  
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The company found this to represent the technology of the future, but it still requires 

more research, and due to different obstacles it will probably only have a miniscule 

market share by 2020. The ICE will therefore continue to be the dominant powertrain 

technology in the near future and it also has a considerable development potential. 

Because of this duality, it is a central part of the BlueMotion Technologies and these 

issues were elaborated on. The BCG e.g. estimated that ICEs will constitute 72% of new-

car sales in the four key automotive markets in 2020 and be the most cost-effective way 

to reduce CO2 emissions. This can possibly be seen to demonstrate why the advanced ICE 

will be the initial step in the evolutionary evolvement towards more environmentally 

friendly vehicles. 
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3.1. Toyota Motor Corporation  

The following section is going to deal with Toyota Motor Corporation (TMC). Initially, a 

company presentation will be provided to give the reader a solid basis and insight in the 

automaker. Hereafter, TMC’S general strategy in light of environmentalism will be put 

forth, in order to discover the company’s core strategy in combination with eco-

friendliness, which will then be elaborated on. The remaining of the section will deal with 

the model that gave Toyota a big technological breakthrough in the auto industry, the 

Toyota Prius hybrid electric vehicle, and the general perception of this model. In 

connection with this, an analysis of the meaning and symbolic value of the Toyota Prius 

will be included, drawing on theory on design-driven innovation by Roberto Verganti 

(2009), cultural and symbolic meaning by Grant McCracken (1986) and the symbolic 

value of hybrids presented by Sperling and Gordon (2009). 

3.1.1. Company presentation  

In 1937 TMC was founded by Kiichiro Toyoda (Toyota 2010a). To begin with the 

company was one of the leading weaving manufacturers in the world, named Toyoda 

Automatic Loom Works. However, as a sequel to this, the TMC was established as a 

venture business (Toyota 2010a). “Materials”, “machine tools” and “parts” were 

developed as independent operations, and today remain the business operations that the 

corporation mainly consists of (Toyota 2010a). While the corporation’s core area is the 

business of automobile manufacturing, Toyota also invests in other areas such as 

financial services, communications, marine vehicles, biotechnology and afforestation 

(Toyota 2010a), which are areas that lie outside the framework of this paper, and will not 

be dealt with in detail.  

The corporation is headquartered in Toyota City and Tokyo, Japan, and its automotive 

brands are Lexus, Daihatsu, Hino Motors and Toyota (Toyota 2010b). The Lexus sub 

brand was established in 1980 and is, according to TMC, the company’s luxury brand 

(Lexus 2010). It became the best-selling automotive line of luxury vehicles in America 

approximately twelve years after its establishment (Lexus 2010). Daihatsu Motor Co., 

Ltd. is known for making small and compact cars, resulting in minimal impact on the 

environment and society (Toyota 2010a).  
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Hino Motors, Ltd.’s business operations mainly consist of manufacturing and selling 

trucks and buses and also diesel engines (Hino 2010). Turning to the automotive brand 

Toyota, the automaker has always been known for providing reliable and efficient 

vehicles (Sperling & Gordon 2009: 65). However, it was not until after Toyota revealed 

the hybrid electric vehicle Prius in 2000 outside of Japan that it was noticed as a leading 

technological innovator and seen as a role model in the entire industry (Sperling & 

Gordon 2009: 65+66+70).  

3.2. TMC Corporate Environmental Strategy 

TMC’s overall strategy towards sustainable mobility will be presented in the following 

subsection. The facts given here have mainly been derived from sources produced by the 

automaker itself. However, views from Sperling and Gordon (2009) are used for a more 

valid result.                                                                                                                  

Toyota looks at three distinct areas through which it seeks to realize sustainability. These 

are: “technology”, “manufacturing” and “social contribution”. Due to our topic, the 

emphasis will exclusively be on the first-mentioned – “technology”. Toyota’s objective 

towards a more sustainable future is to “offer vehicles that meet the needs of society and 

the environment by conducting research and development on vehicles that take both 

safety and the environment into consideration” (Toyota 2010c). But there are several 

challenges attached to achieving this goal. The energy consumption of human beings 

together with automobile ownership is continuously increasing (Sperling & Gordon 2009: 

1) and result in transportation accounting for about 20% of humanity’s CO2 emissions 

(Toyota 2008: 4). Toyota’s solution in achieving a more sustainable future for 

transportation is largely based on the adoption of hybrid technology, and “Toyota aims to 

use hybrid technology as the core of its sustainable mobility initiative” (Toyota 2008: 5). 

Even though hybrid technology is at the core of the automaker’s “green” strategy, Toyota 

will simultaneously steadily improve the fuel efficiency of gasoline and diesel vehicles 

and also work to utilize alternative fuels (Toyota 2008: 4+8+10+12).  
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Hence, the automaker has not singled out one technological solution, since it is both hard 

to predict what will ultimately become the dominating technological standard in the auto 

industry in the future, and since there is a great risk of failure attached to betting 

everything on one alternative, cost-wise and competition-wise (Coup 1999: 263). This 

can also be illustrated by the following quote: “In the immediate future, no single 

technology or fuel can deliver the solution to the emissions problem, so we are 

simultaneously exploring a whole range of cleaner and greener innovations” (Toyota 

2009a).  

In the following we will elaborate on Toyota’s three distinct strategies towards a cleaner 

future: “fuel efficiency of gasoline and diesel vehicles”, “alternative fuels” and lastly 

what lies at the core of their strategy towards sustainable mobility, “hybrid electric 

vehicles”. 

3.2.1. Fuel efficiency of gasoline and diesel vehicles 

Although many alternatives are being studied in order to bring about a substitute for what 

seems to be the fuel of preference in the world today (Sperling & Gordon 2009: 116) 

“there’s no clear-cut replacement for oil. Each alternative is at a different stage of 

development, and each carries with it a different mix of pros and cons” (Sperling & 

Gordon 2009: 80). The previous quote cannot be emphasised enough, and Toyota seems 

to agree that “petroleum will likely continue to be the mainstream automotive fuel for 

several decades” (Toyota 2008: 8). The automaker is therefore aiming at improving 

gasoline and diesel fuel efficiency through different methods (Toyota 2008: 8), which 

will be dealt with in the following. 

One way to improve fuel efficiency, put forth by Toyota, is by improving the efficiency 

of the powertrains. Toyota’s new line of gasoline engines includes a 1.3 litre unit and a 

2.5 litre unit, launched in 2008, with the 1.3 litre engine equipped with a stop-start system 

(Toyota 2008: 8), resulting in more eco-driving and fewer CO2 emissions. Another way 

the automaker enhances fuel efficiency is by offering a full line-up of diesel engines, 

which range from a 1.4 litre to a 4.5 litre V8.  
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For cleaning diesel exhaust Toyota’s “Diesel Clean Advanced Technology” with a 

reduction system that reduces NOx (Nitrogen Oxides) and PM (Particulate Matter) 

emissions by 50% and 90%, respectively, below EURO4 emissions regulations’ 

requirements (Toyota 2008: 9; Toyota 2009a: 9).  

Thirdly, the automaker discusses the importance of lighter and smaller vehicles in 

reducing fuel consumption and CO2 emissions. Regardless of size, a weight reduction can 

increase fuel economy and save energy. Toyota has two examples of this ambition: the 

small 4 seater iQ and the concept vehicle 1/X which weighs one third of that of the Prius 

but is equal in size and appearance (Toyota 2008: 9).  

Finally, Toyota encourages “Smart Driving”, meaning fuel-efficient and environmentally 

conscious driving habits, by equipping more and more of its vehicles with the eco-driving 

indicator, “which shows when the vehicle is being operated in a fuel-efficient manner” 

(Toyota 2008: 9).  

3.2.2. Alternative fuels 

As touched upon in the previous subsection, it is believed that the future will be a mix of 

different fuel options (Sperling & Gordon 2009: 111). Toyota takes the environment, in 

which the vehicles and technology is to be implemented in, into consideration, and 

believes that each area must be supplied with the technology that is best suited to its 

conditions (Toyota 2009b: 21). The company discusses three diversifying fuels that it has 

chosen to implement in its strategy towards sustainable mobility. They include: 

“electricity”, “biofuels” and “hydrogen fuel cells” (Toyota 2008: 10+11).  

As previously mentioned, Toyota’s environmentally friendly focus is on the hybrid 

electric vehicle at the moment, indicating that electricity is part of their strategy on 

alternative fuels. In addition, the automaker plans to introduce plug-in hybrid electric 

vehicles as well (Toyota 2008: 10), as has recently been done with the Prius plug-in 

(Toyota 2009c). Moreover, Toyota’s hybrid systems are capable of running on all of the 

diversifying fuels mentioned here. 

Regarding biofuels, all Toyota vehicles sold worldwide are adapted to E10 fuel, referring 

to a mix of 90% gasoline and 10% ethanol.  
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In some parts of the world, mainly Brazil, where the fuel is highly available, Toyota has 

introduced models that can run on 100% ethanol (E100). Looking generally at biofuels, 

Toyota’s R&D has begun to include fuel production processes and developing production 

technology (Toyota 2008: 11).  

Finally, Toyota’s third alternative fuel is hydrogen fuel cells (Toyota 2008: 11), which is 

a fuel that by the major automotive companies is, seemingly, preferred over battery-

electric vehicles and plug-in hybrids (Sperling & Gordon 2009: 34). This is partly due to 

its high efficiency and because they produce zero tailpipe emissions (Sperling & Gordon 

2009: 34). In relation to this, Toyota is involved in developing a hydrogen supply 

infrastructure as well as establishing production methods for the alternative fuel (Toyota 

2008: 11).  

Additional to the above stated alternative fuels, Toyota also aims at making their 

manufacturing processes as well as logistics more environmentally friendly. However, 

this will not be commented on here, since it lies outside the scope of this paper.  

Even though the automaker has clear goals on how to reach a future of sustainable 

mobility, this depends on much more than merely their strategic approach alone, which 

the quote below encapsulates:  

 

“Automakers’ efforts alone will not be enough to effectively reduce CO2 

emissions from vehicles. Integrated measures implemented through cooperation 
between all stakeholders - including fuel suppliers, customers, and governments - 

will bring the greatest benefits in terms of both reducing emissions and achieving 
cost effectiveness. In other words, automakers must improve fuel efficiency, fuel 

suppliers must reduce the carbon content of fuels through the use of biofuels and 
other measures, customers must switch to more fuel efficient vehicles and drive 

their vehicles in a more environmentally conscious manner, and governments 
must implement measures to improve traffic flow and implement policies that 

encourage consumers to replace older vehicles with more fuel-efficient models” 
(Toyota 2009b: 21). 

 

As the quote states, a transition towards more sustainable fuels and vehicles does not only 

depend on automakers. Policy makers, the energy sector and costumers all have a strong 

voice. We will come back to the latter – costumers – in a subsection further on.  
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Next, we will elaborate on the main environmentally friendly strategy, hybrid electric 

vehicles (HEVs), which will be the subject throughout the remaining of the Toyota 

section.  

3.2.3. Hybrid electric vehicles 

As already stated, the hybrid technology is where Toyota has chosen to put its “green” 

focus, since “for Toyota, hybrid technology is the common thread for the future and they 

are convinced that hybrid is truly the core technology for the 21st century” (Toyota 2009: 

7). However, According to Sperling and Gordon, “hybrids are an intermediate step 

between conventional gasoline vehicles and pure electric fuel cell and battery vehicles” 

(2009: 30). Still, despite the fact that this is the general opinion in the auto industry, 

automakers have cautiously followed Toyota because they cannot afford to be left behind 

in case hybrid technology in fact becomes the preferred technology by the public 

(Sperling & Gordon 2009: 31).  

The Prius was first launched in Japan in 1997. Later in 2000 Toyota extended this model 

and began marketing it in Europe and North America, and recently in May 2009 it 

launched the third-generation Prius worldwide (Toyota 2009b: 6). Since then, Toyota has 

expanded its product range of hybrids to include mini-vans, SUVs and rear-wheel drive 

sedans etc. (Toyota 2008: 6). Today the car is known as the world’s first mass-produced 

HEV, even though it was no more than a simple experiment for Toyota at the outset 

(Sperling & Gordon 2009: 28; Toyota 2008: 6). Seeing that the Prius was a success, with 

Toyota announcing that it was break-even on hybrids in 2002 (Sperling & Gordon 2009: 

28), the automaker has continued building newer generations of their hybrid model as 

well as building a new hybrid model under the Lexus brand. “This is part of an ongoing 

effort to expand the number of models that offer a hybrid system” (Toyota 2008: 6).  

Overall, Toyota is continuously working towards improving their hybrid models. “The 

goal is rapid optimization of new technology and a shorter development cycle” (Toyota 

2008: 12). By reducing size, weight and cost, the automaker is hoping that their hybrids 

will have a broader consumer adoption.  
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3.3. The Toyota Prius 

This subsection gives an elaborate introduction of the hybrid electric vehicle, the Toyota 

Prius, to provide the reader with a solid foundation before turning to the analysis.   

The Prius is perhaps the most known representative of the hybrid electric technology, 

almost an iconic car model. As mentioned in the section regarding hybrid electric 

vehicles, the Prius was initially no more than an experiment for Toyota. However, with a 

boost from Hollywood stars sales boomed (Sperling & Gordon 2009: 68). Moreover, by 

giving the model a compelling price relative to that of a conventional vehicle, a switch to 

this HEV must have been more likely, resulting in widespread market enthusiasm of the 

Prius (Sperling & Gordon 2009: 68). The model’s increasing popularity from its birth in 

1997 till 2009 can be depicted from figure 3.1 below, which illustrates the increasing 

worldwide sales.  

“Cumulative sales of the Prius worldwide” 

 

Figure 3.1 (Toyota 2009b: 6).  

 

In response to the increasing demand, Toyota launched its highly improved second-

generation Prius in 2003 (Toyota 2009b: 6).  Prior to the Prius, Toyota was not regarded 

as a technological innovative pioneer, which now seems to have become the image of the 

world’s largest automotive company (Sperling & Gordon 2009: 28; 66). Toyota launched 

its third-generation Prius in May 2009 in approximately 80 countries (Toyota 2009b: 6). 

Akihiko Otsuka, chief engineer of the third-generation Prius project, states that two areas 

have been crucial in developing this recent model: affordable price and improved fuel 

efficiency (Toyota 2009b: 6).  
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In order to reach reductions in CO2 emissions it seems inescapable that automakers need 

to build a vehicle that consumers find appealing in terms of design, affordability, 

efficiency, and especially in terms of image and value. This could be due to the fact that 

the consumer is concerned about his/her own personal desires prior the environment:         

                                  

“It is axiomatic in marketing that people value identity over practical 

considerations in making purchases. They buy products that reinforce their self-
image and symbolize who they want to be. Auto manufacturers know this and play 

to consumer identity in their sophisticated advertising campaigns. The SUV and 
the truck crazes tell a lot about the consumer psyche – and the car business. So 

does the recent success of hybrid vehicles such as the Toyota Prius and other 
more environmentally friendly vehicles” (Sperling & Gordon 2009: 165). 

 

This has also, more simplistically, been stated by Grant McCracken: “Consumer goods 

have a significance that goes beyond their utilitarian character and commercial value” 

(McCracken 1986: 71). With reference to these two quotes and the iconic Prius, the sales 

of this Toyota hybrid could be due to the symbolic value of the car, which is explored 

further subsequently.  

3.3.1. The symbolic value of the Prius 

We have dedicated the remaining of the following section on Toyota to analysing the 

symbolism of the HEV, the Toyota Prius. The section will be initiated by an introduction 

of what will be the dominating literature that we will draw on here: Grant McCracken’s 

theory from the 1986 article “Culture and consumption: A theoretical account of the 

structure and movement of the cultural meaning of consumer goods”. This is done to give 

the reader an insight to the theory we will use in the rest of this section. Furthermore, 

with reference to a chapter from Roberto Verganti’s 2009 book “Design-driven 

innovation: Changing the rules of competition by radically innovating what things mean” 

we will look at the importance of the appearance of vehicles. Hereafter, in combination 

with chapter 6 from Sperling and Gordon’s “Two Billion Cars” from 2009, the above 

theory will be applied with Toyota’s concrete and actual circumstances. 
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Movement of cultural meaning: from good to consumer 

According to McCracken, and portrayed in figure 3.2, cultural meaning is located in three 

places: “the culturally constituted world”, “the consumer good” and “the consumer”. 

Meaning is drawn from the world to the good and from the good to the consumer through 

tools such as advertising and the fashion system, and four mentioned rituals: 

“possession”, “exchange”, “grooming” and “divestment” (1986: 71+72).  

 

“Movement of meaning” 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 (McCracken 1986: 72). 

 

The culturally constituted world is the world of everyday experience, and with 

instruments of meaning transfer such as “advertising” that uses means of advertisement, 

and the “fashion” system that uses the means of fashion magazines, opinion leaders and 

the social elite, meaning is transferred to the consumer good (1986: 76+77).  

Thereafter, cultural meaning has become resident in the consumer good, and according to 

McCracken this especially counts for high-involvement products, which the author sums 

up as being: “clothing, transportation, food, housing exteriors and interiors, and 

adornment all serve as media for the expression of the cultural meaning that constitutes 

our world” (1986: 78). Next, this meaning is supposed to transfer from the consumer 

good onto the individual consumer.  

 

 
!
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As briefly mentioned, four instruments bring about this action: the possession ritual takes 

place when the consumer successfully manages to extract the meaningful properties 

invested in the good; the exchange ritual happens in accordance with gift exchanging, and 

invites the recipient to define him-/herself in that certain manner; the grooming ritual 

appears when the consumer spends an excessive amount of time and energy on waxing 

and upgrading e.g. his/her automobile; and ultimately the divestment ritual occurs when 

the consumer good has had a former owner and the new owner wishes to erase his/her 

properties to add own personal properties (McCracken 1986: 78-80). Finally, cultural 

meaning has transferred to the individual consumer, and helps to define the self-image: 

“One of the ways individuals satisfy the freedom and fulfil responsibility of self-definition 

is through the systematic appropriation of the meaningful properties of goods” 

(McCracken 1986: 80). This can be seen as important for why people purchase the Prius, 

or any car for that matter. For the Prius, specifically, consumers wish to symbolize the 

meanings and image that is attached to this vehicle compared to conventional vehicles. 

The design of the Prius gives it a certain futuristic and environmentally friendly image, 

which stands out. Though it is not a luxury vehicle, it is perceived as highly innovative 

and a way to be seen as a politically correct citizen. We will go into more depth with the 

design aspect of the Prius with reference to Verganti (2009) in the subsequent, where 

there will be an analysis of the symbolic values of the Toyota Prius, applying the above 

theory by McCracken onto the company’s actual situation. 

3.3.2. A cultural icon  

 
“The success of the Prius is due to its unique and novel combination of new 

meanings, new and old functionalities, and emotional appeal. Hybrids 
collectively, but mostly the Prius, were the first commercially available cars that 

were thought of as “environmental” vehicles. Hybrids elevated high fuel economy 
from a trait of small cheap econo-boxes into high technology, smart engineering, 

and high quality. And it all had to do with symbolism” (Sperling & Gordon 2009: 
171). 
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Since unveiling the Prius, the entire company has benefited from it and received huge 

amounts of goodwill and free advertising as well as an image of being environmentally 

friendly and an advanced technological leader, even though the model does not represent 

more than a small fraction of Toyota’s entire product portfolio (Sperling & Gordon 2009: 

65). Due to the high cost of production, the Prius was launched with essentially no 

advertising to begin with, however, it received attention abroad anyway, most likely due 

to its novel appearance and design, and sales surpassed expectations (Sperling & Gordon 

2009: 65). According to Verganti, “design-driven innovation may act as a major source 

of profit. If successfully realized, it creates products with a strong and unique personality 

that stands apart from the crowd of undifferentiated competing products” (2009: 92), 

which seems to have been the case for the Prius (see figure 3.1). The Prius has received 

excessive amounts of attention based on largely the design of the model. We conclude 

this, since it does not have a superior functionality compared to hybrid vehicles of that of 

its competitors such as Honda or Nissan (Sperling & Gordon 2009: 69-70). The design of 

the Prius has created a personality, which is what consumers in fact buy when purchasing 

this vehicle, and “if a product is meaningful, there is no need to overburden it with 

powerful functionality” (Verganti 2009: 93). 

Instead of advertisements, Toyota has opinion leaders in the form of automobile 

journalists, who titled the Prius as car of the year a dozen times in North America, Europe 

and Japan (Sperling & Gordon 2009: 68). Furthermore, the social elite – Hollywood stars 

– embraced the hybrid, making the rest of the consumer market demand it as well 

(Sperling & Gordon 2009: 68). This can be said to be in alignment with McCracken’s 

fashion system mentioned in the previous subsection, but seen from an automotive 

industry perspective instead of in the light of the fashion industry. Here, meaning has 

transferred from the consumer good through opinion leaders and the upper class to the 

individual consumer. Other reasons that helped the Prius gain widespread acceptance 

such as escalating oil prices and climate change concerns should not be overlooked, but 

since this subsection focuses on the symbolic values of the Prius, these will not be 

commented on further.  
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As stated, cultural meaning has now moved to the consumer good with the help of a 

transition similar to the fashion system. What symbolic values this meaning transfer has 

implemented in the consumer good will be dealt with in the subsequent.  

According to Sperling and Gordon, it is several (2009: 171-173). Firstly, the purchase of 

a Prius is, according to research (2009: 171), based on symbolism and meaning as well as 

what it says about the buyer’s identity, as is the case with the majority of purchases, since 

people buy benefits not products (McCracken 1986). Thus, consumers purchase a HEV, 

and more specifically the Prius, more so in order to reflect a certain image to their 

surroundings than to reap the utilitarian benefits of it. Sperling and Gordon suggest that 

consumers wish to reflect the image of being environmentally friendly and as being 

politically correct, even though they may not know much in detail about environmental 

issues or be deeply involved with the topic (2009: 171+173). Moreover, consumers may 

also purchase the Prius in order to use their voice and be heard in the automobile industry 

(Sperling & Gordon 2009: 172+173). With this they mean, that the Prius is a symbol of 

ecological preservation and a symbol of freedom and independence from foreign oil. 

Also, they mean that consumers show their approval of the type of vehicle they wish to 

drive and wish for the automakers to produce (Sperling & Gordon 2009: 172). Through 

the purchase of a Toyota Prius, consumers apply the above symbolic values onto 

themselves and reflect them to their external environment, contributing to the 

construction of the culturally constituted world they are surrounded by and a part of 

(McCracken 1986: 73). In addition, with the help of, especially, the possession and 

grooming rituals in connection with automobiles, consumers can add their own personal 

properties or personalise the good, and thereby transfer meaning from the individual’s 

own world to the obtained good. In relation to grooming rituals, this action will 

“supercharge” the object so that it in turn transfers special heightened properties to the 

consumer (McCracken 1986: 79).  

Due to the above stated reasons Toyota’s HEV, Prius, has been an immense success. The 

public has accepted the model relatively quickly, perhaps since the switching costs, such 

as refuelling infrastructure, price, and range have been low compared to other alternative 

propulsion technology vehicles, which we will present in later sections.  
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3.4. Sub conclusion 

The Toyota section began with an introduction of the automaker’s strategy towards 

sustainable mobility ranging from fuel efficiency of gasoline and diesel vehicles to 

alternative fuels. Finally, we looked at hybrid electric vehicles, and it became evident that 

within their “green” strategy Toyota was focusing on this technology, demonstrated by its 

image-generating model, the Prius.  

A brief presentation of the Toyota Prius was then put forth. Hereafter, the paper turned to 

look at the symbolic values of this hybrid electric vehicle. We started by introducing a 

theoretical outline by Grant McCracken, and moved on to implementing this theory into 

our analysis with further references to Roberto Verganti’s chapter and with quotations 

from Sperling and Gordon as well. 

Through our analysis, we have demonstrated that one reason behind the large proportion 

of sales of the Toyota Prius is based on the symbolic values that the vehicle holds, which 

its design also reflects. These symbolic values have been implemented in the good with 

the help from opinion leaders and Hollywood celebrities. The values include: 

environmentally-friendliness, ethical correctness, ecological preservation and a means of 

communication with the automobile industry. Due to these values, and possibly low 

switching costs, the Toyota Prius has been successfully accepted by the public.  

If making a generalization from this sub conclusion, it could be that automobile 

manufacturers can play on the “green” symbolic images in order to sell more vehicles. 
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4.1. General Motors  

The following section on General Motors (GM) will be initiated by a company 

presentation in order to provide a basic knowledge of the automaker, which the 

subsequent pages will deal with. This will be followed by an overview of GM’s strategy 

towards a more sustainable future and the automaker’s contribution to environmentally 

friendliness through mobility. Hereafter, we will explore the alternative propulsion 

technology that has received the most attention within their “green” portfolio – the range 

extended electric vehicle (REEV) Chevrolet Volt – and go into depth with its significant 

role in GM’s brand management strategy by drawing on a dual theoretical outline 

provided by Jean-Nöel Kapferer (2008) and Melanie Andrews and Daekwan Kim (2007). 

Finally, we will discuss the future success of a line extension and brand image 

revitalization with this specific vehicle.  

Since GM is a U.S. based automobile manufacturer, the majority of the collected data has 

a focus on the U.S. market. Therefore, we will view GM and the Chevrolet Volt from a 

U.S. perspective. However, it should be noted that GM is a global brand, and the 

Chevrolet Volt will have a European equivalent – the Opel Ampera (Ampera 2010).   

4.1.1. Company presentation 

GM was founded in 1908 in the United States, and is a Detroit based company, best 

known for manufacturing cars (GM 2010a). The automaker also has operations in related 

fields within the automotive industry, which amongst others include: automotive 

replacement parts, AC Delco, automotive services and maintenance, GM Goodwrench, 

and financial services delivered by Ally (GM 2010b). 

GM employs more than 200,000 people, and is based in every region and approximately 

157 countries worldwide (GM 2010a). Together with its strategic partners, GM produces 

vehicles and trucks in 31 different countries (GM 2010a). These are, or have been, sold 

under the following ten brands: Buick, Cadillac, Chevrolet, Daewoo, GMC, Holden, 

Hummer, Oldsmobile, Opel/Vauxhall and Pontiac (GM 2010b). The automaker believes 

that it is able to offer a car for every purse and need with its broad product portfolio 

(Olson & Thjørnøe 2010: 104).  
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The portfolio is too wide to explore all the different individual brands. However, in order 

to give the reader some understanding and insight into these brands, we will put forth a 

brief description of some of the overall differences between Cadillac, Chevrolet, Buick 

and Hummer, in terms of affordability and perception.  

The general idea with a broad portfolio of brands has been to offer consumers of various 

segments a vehicle, with Chevrolet and Cadillac at opposing ends in regards to price 

range, for instance (Olson & Thjørnøe 2010: 104).  

Chevrolet used to be the automaker’s practical and affordable brand, whereas Cadillac 

was larger, more powerful and pricier (Olson & Thjørnøe 2010: 107). The gap between 

the two brands gave the automaker space for Buick e.g. to fit the purse and purposes in-

between (Olson & Thjørnøe 2010: 106). The affordable Chevrolet, affordable in the sense 

relative to the price of a vehicle of other GM brands, and to average incomes (Olson & 

Thjørnøe 2010: 106), has become GM’s innovation brand, which the Chevrolet Cruze a 

fuel-efficient vehicle, Chevrolet Equinox a hydrogen-driven vehicle, and the Chevrolet 

Volt an REEV, are all examples of (Olson & Thjørnøe 2010: 107; Chevrolet 2010a). This 

is not to say that the rest of the GM brand portfolio does not have an environmentally 

friendly focus. With its Daewoo brand, the automaker provides relatively smaller-size 

vehicles (Daewoo 2010) that are less fuel consuming, which GM is perhaps rarely 

identified with. Instead, large-size vehicles seem to be in alignment with the GM image 

(Stoll 2008). The Hummer was first introduced in 1991 and very quickly gained a broad 

market appeal with its physical appearance of a huge, tough military SUV (sports utility 

vehicle) (Sperling & Gordon 2009: 59). The Hummer, together with GM’s other trucks 

and large-size vehicles, became a leading brand of the corporation and seems to 

encapsulate the perception that consumers have of GM (Stoll 2008). We will argue and 

elaborate on this perception and image in a later subsection.   

The automaker seemed invincible (US Auto Reports 2009: 104) until the year 2008 when 

it lost its position as the world’s number one automaker by sales to Toyota, which it had 

held for 77 years (US Autos Reports 2009: 24). The home market played a significant 

role in the downturn since U.S. sales fell by 22.7% covering the years from 2008 to 2009 

(US Auto Reports 2009: 24). The “GM depression” continued, and the automaker was 

not far from announcing a bankruptcy in 2009.  
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With a bailout from the U.S. government (NY Times 2010) and pressure from 

Washington to put Ed Whitacre, former head of AT&T, a U.S. telecommunications 

company, back at the helm at GM despite being retired, the automotive manufacturer 

seems to be back on the right track with a considerable surplus (NY Times 2009). GM 

hopes that this is the direction the Chevrolet Volt will take it even further towards (Stoll 

2008).  

4.2. General Motors’ “green” portfolio 

This subsection will consist of an overall presentation of GM’s “green” portfolio, in order 

to give an outline of the alternative propulsion technologies that the company is pursuing. 

After having introduced the main parts of GM’s environmentally friendly strategy, we 

will turn to the one, which lies at their focus. This focus will then be further explored in 

the subsection that follows. 

4.1.2. Towards a sustainable future 

As we encountered in the past sections with Volkswagen and Toyota, GM too has 

pursued more than merely one technological alternative, which is stated in the following 

quote: 

 

“We know that our customers around the world have many varied needs 

and wants – that’s why we’re working on solutions that provide various 
benefits depending on where you live in the world and what your driving 

habits are. This includes advances to the traditional internal combustion 
engine, vehicles that can run on renewable biofuels, and the development of 

electrically-driven vehicles like hybrids, extended range electric vehicles, 
and hydrogen fuel cell vehicles” (GM 2010c). 
 

As illustrated by the above quote, the various alternatives that are part of the automaker’s 

“green” portfolio are all being pursued due to the many different needs consumers have, 

depending on their market. Since one alternative could not fulfill the various demands, a 

broader portfolio seems to be the company’s choice. However, an exclusive focus on one 

alternative propulsion technology generally seems to be unsafe, since the prospects for 

the fuel of the future is still unknown. 
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In viewing the technological alternatives, we will follow the sequence from the above 

quote and start by introducing GM’s initiatives on improving the fuel economy of the 

traditional internal combustion engine (ICE), moving on to biofuels, hybrids and REEVs, 

and finally we will reach the end by commenting on the automaker’s efforts in hydrogen 

fuel cells. This also partly matches the development path described in our introduction. 

To make it more relevant, we will attempt to give concrete examples where possible for 

the individual alternative propulsion technologies. 

 

Advances to the traditional ICE  

The U.S. automaker has several projects running in connection with fuel economy for 

2011 (GM 2010c). Among these is the Chevrolet Cruze, which is not too different from 

the conventional vehicle that consumers are familiar with, and therefore appeals to 

current mass-market demands (Cruze 2010). This seems to be a vehicle that drivers are 

accustomed to, yet more fuel efficient and less emitting. The Chevrolet Cruze will not be 

on U.S. roads until fall 2011. However, it is already expected to deliver “rarefied fuel 

economy numbers – for conventional gasoline models – of up to 40 mpg on the highway” 

(Cruze 2010). Albeit a small step towards sustainable mobility, the automaker has 

positive expectations about this alternative (GM 2010c).                                       

 

Renewable biofuels – E85                                                                                             

Together with fuel economy, GM is also exploring new alternative fuels to substitute 

gasoline in order to reduce the dependence on petroleum (GM 2010c), which oil price 

increases together with environmental issues may have made consumers more and more 

aware of. At the moment – September 2010 – 19 models from GM’s product portfolio 

can run on the fuel called E85, which is a mixture of 85% ethanol, and 15% gasoline 

(GM 2010c). Among the 19 models that can currently utilize this type of fuel are the 

Cadillac Escalade and the Chevrolet Silverado (GM 2009). The ethanol is perceived as 

being environmentally friendly since it can be made from crops and waste, and because it 

is cleaner-burning, which can help lower greenhouse gas emissions (GM 2009).  
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The negative aspect about this fuel, however, is that it contains less energy per gallon 

than gasoline, leading to reduced fuel economy. However, GM believes that a lower price 

of ethanol compared to gasoline can help balance out this disadvantage (GM 2009). 

 

Hybrid electric vehicles                 

At the moment GM is offering a total of six hybrid models under the following three 

brands: GMC (3 models), Chevrolet (2 models) and Cadillac (1 model) (GM 2010d). The 

reason behind this number of hybrid offerings is again due to the fact that the automaker 

wishes to supply consumers with vehicles for their every need (GM 2010d), and thereby 

to possibly sell more vehicles. The automaker has developed two different sets of hybrid 

technology systems: the “GM Hybrid System” and the “Two-mode Hybrid System”, 

where the latter has a mode 1 which is suitable for slow city driving and a mode 2 which 

suits highway driving (GM 2010d).  

 

Range extended electric vehicle 

Although the following lies within the hybrid technology, we have chosen to treat it as an 

individual alternative propulsion technology since GM describes this separately, as an 

electric vehicle on their corporate website (GM 2010c). Moreover, this alternative has by 

GM executives repeatedly been called their most important project (Berman 2010). The 

Chevrolet Volt is the only example to draw on within the following technology (GM 

2010c). The highly anticipated REEV is expected to go on sale in November 2010 in the 

U.S. (Simon 2010a), and the European twin – the Opel Ampera – is expected to go on 

sale in 2012 in the U.K. (Ampera 2010). Being range extended refers to, as the name 

reveals, the vehicle running exclusively on electricity until the batteries lack sufficient 

power (Volt 2010). Hereafter the gasoline engine is used in order to produce more 

electricity for the electric motor to propel the vehicle an additional 300 miles (GM 

2010c). This seems to be the biggest advantage of the Volt together with its zero-emitting 

range, of up to 40 miles. According to the automaker’s own research, this is the distance 

that 75% of American commuters travel within each day, and with the Volt GM is sure 

that commuters will be able to keep within this range, thereby using zero gasoline and 

producing zero emissions while driving (Chevrolet 2010b).  
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The biggest drawback, however, appears to be the price of the vehicle, which will be set 

at approximately $41,000, before a $7,500 tax credit, and before adjustments to the 

manufacturer’s suggested retail price (MSRP) by the retailers, which could raise the price 

further (Simon 2010b). GM remains certain, though, that the Volt will generate market 

enthusiasm and appeal (Simon 2010b). The automaker might be right about this since 

there seems to be a strong preference for hybrid vehicles (Eggers & Eggers 2010: 9).  

 

“The strong preference for hybrid vehicles can be explained by the fact that 
this technology exhibits the lowest switching costs, e.g., consumers do not 

have to rely on the availability of electric charging stations…their actual 
driving range per day is less than 50 km (30 miles) and therefore EV or 

REEV are generally suitable for every day use” (Eggers & Eggers 2010: 9). 
 

The above quote refers to hybrid vehicles in general. Amidst these is the most successful 

hybrid - the Toyota Prius, which can be said to be the Chevrolet Volt’s greatest 

competitor. GM may have developed their REEV in order to throw themselves back into 

the competition. We will provide a small hybrid comparison of GM’s Chevrolet Volt and 

the runaway success Toyota Prius subsequently.  

First of all, the two vehicles differentiate from each other in their hybrid abilities. The 

Prius is a full hybrid electric vehicle and the Volt is an extended plug-in hybrid electric 

vehicle (Volt VS Prius 2010). Second, the retail price of the Prius is approximately 

$22,800 (Toyota 2010a) while the Volt is currently expected to cost approximately 

$41,000 as stated before (Simon 2010b). The annual running cost of the Prius has been 

accounted to be $568 more than the Volt (Volt VS Prius 2010), but still leaving an 

additional purchase price of about $21,000 of the Volt over the Prius. Hence, from the 

view of price and simple ownership costs, the Prius has a clear advantage. On 

appearance, both are five door hatchbacks, but the Prius has enough interior space to 

qualify as a mid-size car (Voelcker 2010). When regarding the possibilities of zero fuel 

consumption, the Volt is an obvious winner, since it can go 40 miles purely on electricity, 

while the Prius can only go as far as one third of that range (Voelcker 2010).  
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However, when the California Air Resources Board (CARB) did an emissions test of a 

“high-speed, high-acceleration test and an air-conditioner test” (Blanco 2010) the Volt 

did well in most categories except for carbon monoxides (CO), “this means that the Volt 

– in this specific way of calculating things – is dirtier than cars like the Toyota Prius” 

(Blanco 2010). Consequently, the zero consumption does not equal zero emission, like 

GM seems to be communicating.  

Looking at the range of the two, the Volt provides a range of 40 miles purely on 

electricity and an additional 300 miles hereafter, delivered by the ICE. The range of the 

third generation Prius, even though it has not been officially revealed yet, could be up to 

600 miles (Voelcker 2010).  

Overall, the two hybrids seem very similar. With the Volt you get a relatively expensive 

hybrid, but instead you can drive a range of 40 miles purely on electricity, while you get 

a cheaper hybrid with the Prius, also if you take the cost of ownership into consideration, 

as well as a cleaner vehicle according to the CARB’s research.  

By making a comparison of the two, the Prius seems to be the better choice both in 

regards to cost and the environment. This may have let GM to refer to the Volt as an 

REEV, and also since “hybrid” “means Toyota to the public at large” (Voelcker 2010). 

Hereby GM can perhaps be seen as having differentiated the Volt from the Prius.  

 

Hydrogen fuel cells 

The automaker launched a test program in the U.S. in 2007 named “Project Driveway” 

with the hydrogen fuel cell vehicle Chevrolet Equinox (GM 2010c). Today, the Equinox 

has expanded to parts of Europe due to the progress in this technology. GM has been 

encouraged to continue evaluating the technology and working with industry and 

government partners in order to make this hydrogen driven vehicle more available, and to 

generate widespread use by the public (GM 2010c). The Chevrolet Equinox is a mid-size 

SUV similar to Toyota RAV4 and Ford Escape, on primarily performance, price and 

range (Equinox 2010). The greatest advantage might be that this vehicle emits nothing 

other than water vapor (Equinox 2010) and the biggest disadvantage could be the limited 

refuelling infrastructure and difficulty of storing the hydrogen fuel.  
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Since this technology plays a minor role in GM’s “green” portfolio, we will not comment 

further on it here, but return to it in a later section.  

4.1.3. A sum up of GM’s “green” portfolio  

The U.S. automaker is working on several projects towards reaching a more sustainable 

future in mobility. GM has valid arguments for offering a broad portfolio of alternative 

propulsion technologies. For instance, the automaker offers a fuel-efficient vehicle 

containing a traditional ICE: to supply the market with what it demands at present time 

(Simon 2010b). But the automaker also sees relevance in offering a number of hybrids, 

which is often mentioned as the intermediate step between the conventional vehicle and 

full electric vehicles or even hydrogen fuel cell vehicles (Sperling & Gordon 2009: 30).  

GM is investing a great deal of time and efforts in the Chevrolet Volt, which it has 

separated completely from all its other alternative technologies, even though it is in fact 

also a hybrid vehicle. The only point that separates this hybrid from GM’s other hybrids 

is its ability to have an extended range.  

In addition, it has become the most debated vehicle from the GM “green” portfolio 

(Barkenbus 2009: 401+402). Although the Equinox may be much more sustainable and 

environmentally friendly, since it can drive up to 600 miles on a full hydrogen tank 

without emitting anything but water vapor (Equinox 2010), it is the Volt that is making 

the headlines. We will explore the reasons behind this event and go more into depth with 

the REEV in the subsequent. 
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4.2. Chevrolet Volt 

The remaining of the following section on General Motors will focus on the debated 

Chevrolet Volt. A brief description of the REEV has already been put forth in the 

previous subsection. Having provided the reader with this insight, we will turn to a 

discussion on the perception of GM as a brand. Hereafter, we will look at the Chevrolet 

Volt within GM’s brand management strategy. Finally, we will discuss whether the 

automaker will achieve a “green” corporate image with the launch of the Volt.  

4.2.1. A bruised corporate image 

The Chevrolet Volt is not GM’s first experience with an electrified vehicle. In fact, as early 

as 1997, the automaker delivered one of its most impressive accomplishments in its 

history: the EV-1 a fully electric vehicle (Sperling & Gordon 2009: 72). However, the 

electric vehicle was never seriously marketed, and GM soon gave up, blaming slow sales 

(Paine 2006; Sperling & Gordon 2009: 72). Later, GM’s CEO, at the time, stated “axing 

the EV-1 was his worst decision, noting that ‘it didn’t affect profitability, but it did affect 

image’” (Sperling & Gordon 2009: 72). Simultaneously with recalling and crushing the 

environmentally friendly EV-1s, GM started adding big “gas-guzzlers” and SUVs to its 

product portfolio, including the renowned Hummer (Sperling & Gordon 2009: 74), which 

soon identified the corporate image (Stoll 208). Albeit the majority of their image being on 

“gas-guzzlers”, the automaker has a broad portfolio of brands, where there of course is 

room for deviation from this image. This is, e.g., represented by the Daewoo brand, 

mentioned earlier, and their smaller-size vehicles. Nevertheless, we will mainly focus on 

the Chevrolet brand in GM’s sustainable portfolio, since it would otherwise be too 

comprehensive.  

At the moment, studies have shown that many people think of buying or have already 

bought a vehicle with a more economical and environmentally friendly engine (Dijk & 

Yarime 2010: 8). This shows that there is currently, – September 2010 – a considerable 

consumer preference for environmentally friendliness and more economical vehicles.  
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Moreover, it seems that most automakers are trying to create and sustain a “green” image 

by responding to these consumer preferences and demands regarding environmentally 

friendliness, since there is an increased focus on the environment, and fuel economy, 

because of the financial crisis. Consumer preferences is the most important driver of a 

product launch (Dijk & Yarime 2010: 11) and, evidently, the GM image is not in harmony 

with these consumer preferences, which, to some extent, explains the reasons behind the 

birth of the Chevrolet Volt.  

The automaker hopes the electrified vehicle will become its signature product, 

supplanting the big SUVs that have defined its image up till now (Stoll 2008). GM is 

putting just about its entire image on the line with this drastic technological turn. Several 

journalists and car experts (Stoll 2008; Vella 2008; Sperling & Gordon 2009: 74) even 

agree that “General Motors is staking its reputation and perhaps its continued existence 

to the success of the Volt” (Barkenbus 2009: 400), perhaps due to GM’s discouraging 

track record with the EV-1 (Sperling & Gordon 2009: 74). Whether it will rise to the 

occasion or fall like the EV-1 did, will be commented on later. First, brand managers 

should neutralize GM’s current reputation as being the provider of “thirsty” SUVs.  

4.2.2. Revitalizing the GM brand 

Below, we will give an analysis of some of the branding implications of the REEV 

Chevrolet Volt. To do this we will mainly draw on theory by Jean-Nöel Kapferer from 

his 2008 book titled “The new strategic brand management”, and a study provided by 

Melanie Andrews and Daekwan Kim from 2007 titled “Revitalising suffering 

multinational brands: An empirical study”.  

Throughout this subsection, we will use several different words describing the same case 

– that GM wants to change its current corporate image – which we previously defined as 

a provider of sizeable “gas-guzzlers”. The reason for this is that the theories drawn on 

have used different vocabularies, including the words revitalization, reposition, revival or 

rejuvenation. These words should not be perceived differently from each other even 

though they may vary in connotations. Furthermore, rejuvenation or its synonyms should 

be perceived in the sense that GM wishes to neutralise its current image in order to attain 

a “greener” one.  
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The action should not be perceived in the sense that a specific brand or model of GM 

needs a comeback or a facelift here. In the following section, we refer to a revitalisation 

of the overall corporate image, and we will not distinguish between the ten different 

brands or their models.  

A brand revitalisation takes place within the company’s brand management strategy. For 

this reason, we regard it as highly relevant to, initially, put forth a definition of the term 

“brand management”: 

 

“Brand management is above all about balancing a variety of inputs. Companies 
have traditionally organised themselves by functions – R&D, sales, production 

and accounting. A brand, however, while drawing on all management functions 
for support, is one entity, and it is the consumer’s perception, not the company’s. 

Brand management therefore stands at the junction of company and customer, 
and must integrate the totally different decision dynamics of the two worlds ” 
(Arnold 1992: 41). 
 

Apart from defining the term “brand management”, the quote also illustrates that the 

brand is an entity of the consumer’s perception. Hence, a reputation or image is 

something created in the consumer’s mind. How a company can influence a consumer’s 

mind in connection with brand revitalization will be dealt with in the following, where 

we will look at GM’s initiatives of creating a “greener” image. 

First, it is worth noticing that GM is attempting to reach a new “green” reputation 

through what is in fact a line extension. We state this to be the case, since the automaker 

did not have an REEV as part of their product portfolio before the emergence of the 

Chevrolet Volt.  

According to Kapferer, “revivals are based on an updating of the overall offer of the 

brand while staying true to part of its identity. Revival means aiming at a new growth 

market. The brand must find a new relevance and differentiation” (2008: 445). With the 

consumer preferences mentioned previously, and the reputation GM has gained with its 

SUVs through time, the automaker seems to be in desperate need for evolvement and 

differentiation, in order to survive amidst the competition.  
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Brand revitalization, or repositioning as Andrews and Kim also call it, is often needed 

due to “negative publicity, quality issues, changing consumer needs, competitive actions, 

or any other changes in the marketing environment over time” (2007: 352), which is well 

in alignment with GM’s case.  

The negative associations can be said to include big, “thirsty” SUVs and perhaps a 

disregard for the environment in a time where consumers are starting to prefer more 

environmentally friendly automobiles, and competing automakers are providing their 

solutions to alternative propulsion technologies of the future.    

Kapferer (2008) and Andrews and Kim (2007) agree that “innovation” is central to the 

revitalization of “old” brands (447; 363) as is the case with Kapferer’s opinion leaders 

and Andrews and Kim’s “third party appraisals” (448; 363).  

Andrews and Kim, moreover, also suggest “warranty programs” and “advertising and 

communication” to be efficient tools in replacing an “old” image (2007: 363). Kapferer 

suggests distribution channels, segmentation and changing the business model as ways to 

reach a revitalized brand image (200: 447-450) as well.  

We will mainly draw on the four tools illustrated in figure 4.1 below, since we find these 

to fit our purpose more appropriately:  

 

“Brand revitalization” 

 

Figure 4.1 (Andrews & Kim 2007: 354). 
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The above figure depicts the four tools Andrews and Kim start by hypothesising and end 

by concluding to be drivers that will have an effect on revitalizing a brand. Below “brand 

revitalization” there are three separate but still related concepts that are all affected by a 

change in the brand.  

The GM corporate brand image, which we focus on, may for instance be affected by the 

launch of a “green” electrified vehicle, since the automaker is e.g. mostly known for 

manufacturing SUVs. Below, we will go through the four tools in figure 4.1 in a different 

order, starting with “innovations”, “advertising and communication”, “third party 

appraisal” and ending with “warranty program”. 

 

Innovations                   

In order to leave the “old” image behind GM has had to break with its standard design of 

sizeable and “thirsty” vehicles. Moreover, to have a competitive advantage and a chance 

to survive, it needed to differentiate its product from what is already available on the 

market. The new member of the Chevrolet family, the REEV Volt, is a hybrid vehicle, 

which has eliminated the range problems frequently debated as being one of the hybrid 

vehicles’ biggest disadvantages (Sperling & Gordon 2009: 74). By adding a 

technologically differentiated vehicle to its product portfolio, the automaker has met the 

first tool “innovation”. 

 

Advertising communication         

A brand repositioning will be obtained through new marketing communication 

campaigns where negative associations, previously created, need to be neutralised and 

new positive associations must be created (Andrews & Kim 2007: 352). The automaker is 

obviously investing in advertising and looking for “buzz” with its Chevrolet Volt to 

supplant the negative image with a “greener” and more environmentally conscious one 

(Stoll 2008). The media has generally always been a big influent on how consumers 

perceive brands, and GM has had an advantage by having the government on their side, 

which we will elaborate on in the next tool below. 
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Third party appraisal               

The Obama administration has been encouraging and helpful in getting GM out of its 

crisis, which lasted until recently (NY Times 2010). Furthermore, when the U.S. 

President test drove the Chevrolet Volt and gave it an approving comment, it generated a 

large amount of awareness around the REEV (Chevy Volt 2010), and became news worth 

filling large segments of the media. After the “Obama test-drive” of the Volt, the hybrid 

vehicle received strong consumer interest, and resulted in GM announcing a hike in its 

production capacity of 50%. Although the U.S. President may not be an expert within the 

automotive field, the test drive has certainly given the vehicle a boost. President Obama 

is, nonetheless, a third party appraiser and we must therefore conclude that “third party 

appraisal” is an essential tool since it has had a significant influence.  

 

Warranty programs                  

Andrews and Kim argue, that warranty programs can have an influence on a company’s 

success of revitalizing their image. The automaker promises an eight-year, 100,000-miles 

warranty on its Chevrolet Volt, which is a three-year boost from its standard warranty 

(GM 2010f). The extra three years can be said to have been added in order to ease battery 

longevity concerns. Relative to the Toyota Prius, however, GM has not attained a 

competitive advantage, since they provide their consumers with the exact same number 

of years and amount of miles (Toyota 2010b).   

 

The automaker has made use of all four tools to gain a new image. Of these four, 

“innovations”, “advertising communication” and “third party appraisal” have been 

successfully implemented, while “warranty program” cannot be said to have had a 

significant importance, since it does not differentiate itself from the biggest competitor’s 

offer. The former three cannot be concluded to have had a definitive significance either, 

until market studies have been made, where sales figures combined with consumer 

research on the perception of the automaker is analysed.  
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4.2.3. Rise or fall of the GM image 

Whether GM will gain a positive and “greener” brand image through their REEV – the 

Chevrolet Volt – is, as mentioned, difficult to conclude definitively. We will, however, 

discuss the issue drawing on the above analysis.  

It will not be an easy task to build a new GM reputation, since big SUVs like the 

Hummer define their current image, which lies at the opposite end of how the automaker 

may wish to be perceived. Even if GM implements the four tools from figure 4.1 

successfully, product factors such as performance, price and design, which have not been 

fully explored here due to space limitations, will also have an effect on the success of the 

revitalisation.  

We have previously mentioned that the price of the Volt will be approximately $41,000 

before tax credits, ignoring the MSRP adjustments, which could increase the price even 

further. The current price is already relatively high compared to the suggested starting 

price of competitors such as the popular Toyota Prius ($22,800) (Toyota 2010a) and 

Honda Insight ($19,800) (Honda 2010). This is mainly due to the cost of the larger and 

more advanced battery (Sperling & Gordon 2009: 39). The price tag has been a source of 

much debate, exemplified in the below quote: 

  

“GM has pushed for and received a federal consumer tax credit of $7,500 to 

offset some of that cost, but there’s no question that the Volt will be pricier than 
conventionally powered vehicles of a similar size and capacity, and more than 

competing electric-drive cars, such as the Nissan Leaf, Ford Focus Electric, and 
the Prius” (Berman 2010). 

 

The remaining question is, will consumers be willing to pay that much more for a hybrid 

vehicle that showed up late for the party, or will it scare them off the? If we look at the 

advantages, they consists of: a zero emitting range of 40 miles, together with an 

additional 300 miles once the battery has been depleted and the ICE takes over.  

This is basically the greatest differentiating factor that the automaker continues to stress.  
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Whether this advantage, together with factors like performance and design, has enough 

significance for consumers to accept a relatively higher purchase price, compared to what 

is already available and provided by competitors such as the Prius, calls for consumer 

studies and much further research, which this thesis has not prepared the ground for. 

However, should we give an opinion on the matter, it would have to be that GM will, 

most likely, prosper from launching an environmentally friendly vehicle in any case, 

since it has already achieved a great victory by putting itself back onto the international 

scene concerning automotive technology, emission reduction and environmental issues. 

The expensive price tag, though, could most likely prevent the Volt from becoming a 

mainstream success, which almost appears to be of minor importance relative to the 

image matter. Low sales could, nonetheless, develop into negative publicity. 

Furthermore, albeit wanting to revitalize its image, GM must remember to stay true to its 

identity, which to us seems to be a big U.S. car manufacturer of comfortable and sizeable 

vehicles. If the automaker starts ignoring its brand identity this will lead to a lack of 

credibility resulting in consumer disloyalty and perhaps another GM crisis. 

4.3. Sub conclusion    

This section on the American automotive manufacturer General Motors was initiated by a 

company presentation to set the scene for the remaining subsections. We, then, provided 

the reader with a glimpse of GM’s overall “green” portfolio by describing its response to 

a sustainable future in mobility through fuel economy, the E85 biofuel, hybrid vehicles, 

the REEV, and finally hydrogen fuel cells. Herein, a small comparison of the Chevrolet 

Volt and its competitor Toyota Prius was put forth, in order to draw out some of the 

differences between the two hybrids on advantages and disadvantages.  

Hereafter, we turned to focus exclusively on the Chevrolet Volt, which seems to be the 

alternative propulsion technology from the GM “green” portfolio that has received the 

most attention. One reason for this could be the public’s strong preference for hybrid 

vehicles, since this technology has limited switching costs.   

The Volt was described as GM’s last hope to revitalize its bruised image as a “gas-

guzzling” SUV manufacturer.  
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With the help of three of the four suggested theoretical tools: “innovation”, “third party 

appraisals”, and “advertising and communication” we analysed how GM has tried to 

improve its image. Finally, we discussed this matter, concluding that however late, GM 

will most likely prosper from the launch of the Chevrolet Volt.  

Generally, brands and especially those in the automobile industry, must continuously live 

up to consumer expectations and market conditions in order to survive in not only the 

market, but also amidst the severe competition. A “loud” and pervasive brand image is 

hard to adjust when market trends call for it. Therefore, small incremental adaptation is 

crucial for the survival of a brand in the long-term.  
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5.1. The Renault-Nissan Alliance  

This section will look at the Renault-Nissan Alliance and the environmentally friendly 

propulsion technologies that are pursued, with a particular emphasis on the electric 

vehicle. 

To begin with, the Renault-Nissan Alliance is explored, followed by an introduction of 

the individual companies. This is done in order to form a sufficient knowledge base 

before commencing on the environmentally friendly strategies, which consists of 

reviewing their “green” propulsion portfolio and thereafter analysing the electric vehicle. 

The latter represents the second last step on the sustainable mobility path towards locally 

emitting zero emissions vehicles and it further appears to be a focal point of the Renault-

Nissan Alliance.    

5.1.1. Description of the Renault-Nissan Alliance          

In 1999, the French and the Japanese company formed the Renault-Nissan Alliance 

(alliance), which is a “partnership of two global companies united for performance and 

linked by cross-shareholding” (Renault 2009: 2). The objective of the alliance is “to 

establish a powerful automotive group and develop synergies while conserving the 

corporate culture and identity of each brand” (Renault 2010a). Three years after 

founding the alliance, Renault and Nissan created a joint company that is equally owned 

and responsible for the strategic management of the alliance (Renault 2009: 2), and 

thereby entailing that the alliance jointly operates the two companies (Datamonitor 

2010a: 5).  

Collectively, the alliance sold a total of 6.1 million vehicles in 2009, equating to 

approximately a 9% global market share, and positioning it as the fourth largest 

automotive group in the world (Renault 2010a; Nissan 2010a: 78). It has a significant 

presence in major world markets – including for example the United States, Europe, 

Japan and China – due to the geographical complementarities of Renault and Nissan 

(Renault 2010a; Datamonitor 2010a: 6).   
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It is the aim of the alliance to be amongst the top three major global automakers in terms 

of: 1) quality and value of products and services, 2) operating profit, 3) key technologies 

in engines, electronics and the environment (Renault 2010a). In connection with the latter 

aim, although it is broad and undefined, this engine technology and environmental focus 

matches the alliance’s “intention to be the global leader in the mass marketing of zero-

emission vehicles” (Nissan 2010a: 79). To achieve such an ambitious goal “Renault and 

Nissan place the introduction and widespread marketing of electric-powered vehicles 

producing zero emissions at the center of their Alliance strategy” (Nissan 2010a: 25).   

But, before we turn to the strategically important electric vehicle, other environmentally 

friendly technologies considered by Renault and Nissan will be investigated. Some of 

these other alternative technologies will, however, only be touched upon briefly, due to 

the considerable position that electric vehicles hold. In order to avoid entanglement and 

unnecessary confusion the two companies are dealt with separately, beginning with a 

short description of each. 

5.1.2. Renault and its “green” propulsion portfolio  

“Renault is one of Europe’s leading automobile manufacturers” comprised of the three 

brands Dacia, Renault Samsung Motors and of course Renault (Datamonitor 2010b: 4). In 

2009, the company employed a little over 120,000 people, was present in 118 countries 

and sold 2.3 million vehicles of which Western Europe accounted for 66% of the sales 

(Renault 2010b).   

According to the company, there is a mosaic of alternative technologies, some usable 

today while others are future solutions (Renault 2010c). Renault contributes to their 

development, which is spurred by “the rise in oil prices and the need to reduce 

greenhouse gases” (Renault 2010c). One way to get around these issues is to produce 

advanced internal combustion engines (ICEs) that can increase efficiency and hereby 

reduce fuel consumption and analogously greenhouse gas emissions (Renault 2010c). 

This “involves making engines smaller, thereby reducing their CO2 emissions, while 

boosting their size-to-output performance”, referred to by the company as engine 

downsizing (Renault 2010c).  
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Such engine downsizing is exemplified by the 2.2-litre diesel engine, with a 115 

horsepower (hp) output, in the Laguna model that “has now been replaced by a 1.5dCi 

unit delivering 110hp, which represents CO2 emission gains of 60g/km and fuel savings 

of 2.3 litres/100km” (Renault 2010c). Another option and a near-future possibility for 

reducing the dependence on oil is biofuels, including bioethanol, biodiesel and biogas 

made from plant material that has a low carbon footprint compared to conventional fossil 

fuels (Renault 2010d). Consequently, the company is for instance developing and 

launching flexfuel vehicles, which will be able to run on either petroleum or bioethanol, 

or a blend of the two substances (Renault 2010d). Additionally, Renault is also pursuing 

the use of liquefied petroleum gas, consisting of butane and propane, as a fuel, because it 

has about 12% lower CO2 emissions than petroleum when utilized to propel a vehicle 

(Renault 2010c; Renault 2010d).  

In this search to decrease petroleum fuel consumption and emissions, they are further 

developing hybrid prototypes like the concept car Ondelios revealed in 2008 (Renault 

2010d). However, such a combination of a combustion engine and an electric motor 

might not be sufficient for Renault, since they seem intent on “pure” electric vehicles. In 

looking beyond the before mentioned environmentally friendly alternatives the company 

states that in alliance with Nissan, they are focusing their “efforts on a breakthrough 

solution: the mass marketing from 2011 of electric vehicles” (Renault 2010c). In 

underlining this central role, Renault lists “being a pioneer on mass marketed electric 

cars” as their number one priority in regards to the company’s strategy (Renault 2010e). 

To fulfil this priority the combined strength of Renault and Nissan is needed, because the 

alliance is a main factor in making such a development possible (Renault 2010e). 

According to Datamonitor, the synergies of the alliance enable the companies to conduct 

projects that neither could have taken on independently and “the development of electric 

vehicles would have been difficult for both the companies if they had to bear the cost 

alone” (2010b: 6). Therefore, we now turn to Nissan, their environmentally friendly 

portfolio, and ultimately we will intertwine their electric vehicle objectives with 

Renault’s.   
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5.1.3. Nissan and its environmentally friendly technology portfolio  

Nissan is involved in the planning, developing, manufacturing and marketing of 

passenger vehicles, and it “is one of the leading automotive brands in the world” 

(Datamonitor 2010a: 4+5). In 2009, the company sold approximately 3.7 million vehicles 

under the Nissan and Infiniti brand, employed slightly over 175,000 people, was present 

in more than 160 countries and had sixteen production sites in Japan and abroad 

(Datamonitor 2010a: 5; Nissan 2010b).  

In regards to their technology portfolio Carlos Ghosn, President and CEO of the Renault-

Nissan Alliance, describes the growing trend towards a cleaner environment, which 

automakers are responding to by “accelerating the development of products to offer 

greater fuel efficiency and fewer CO2 emissions” (Nissan 2010c). In a similar vein, 

Nissan views CO2 reduction as one of the company’s highest priorities and in order to 

achieve this, technological innovation is essential (Nissan 2010a: 24+25). The 

environmentally friendly technologies that the company is working on, range from 

improving “the fuel economy of conventional engines and transmissions and to develop 

electric-powered vehicles” (Nissan 2010d). A more inclusive overview of Nissan’s 

“green” portfolio is depicted in the figure below.  

 

 “Nissan’s Environmental Technologies” 

 

Figure 5.1 (Nissan 2010d).  
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Figure 5.1 consists of three layers – “traffic”, “driving behaviour” and “vehicles” – 

wherein the latter is the most relevant in our case, since it shows a description of their 

technology portfolio. In connection with the two first mentioned layers it should be 

mentioned, as a side remark, that the unfamiliar term “probe-vehicle” concerns a 

navigation system helping drivers to find the quickest route, avoid traffic congestion and 

hereby raise fuel efficiency (Nissan 2010e). The reason behind why Nissan has 

incorporated all three layers in figure 5.1 is that “a substantial reduction of CO2 

emissions requires compressive efforts encompassing not only vehicles themselves but 

also individual drivers and the traffic environment” (Nissan 2010d). However, our focus 

is on the “vehicles” layer and looking specifically at the right-hand side of the figure, it is 

initiated with the improvement of conventional ICEs, followed by what could be seen as 

three subcategories of this technology. The company considers such an improvement of 

ICEs as “central to Nissan’s emissions reduction initiatives in the short to medium term” 

(Nissan 2010a: 28). Hereafter the improvement and diffusion of the continuously variable 

transmission (CVT) is stated and compared to a regular automatic transmission it can 

provide a better fuel economy by up to 10% (Nissan 2010f). Nissan believes that the 

CVT is technologically important in helping to reduce a vehicle’s total CO2 emissions 

and they want to further its diffusion (Nissan 2009: 10). Based on sales from 2007, this 

already wide use of the CVT amounted to nearly 30% of the company’s vehicles sold that 

year being equipped with this type of transmission (Nissan 2009: 10). Beneath the CVT 

in the figure is the promotion of electric-powered vehicles, including plug-in hybrid, fuel 

cell and electric vehicles. Zeroing in on the latter two “Nissan is introducing and 

promoting the spread of electric vehicles and developing fuel-cell vehicles as zero-

emission vehicles of the future” (Nissan 2009: 6). Both technologies are covered by the 

zero emissions vehicles (ZEVs) term, but as the previous quote indicates, electric 

vehicles will precede fuel-cell vehicles. 
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The company’s aspirations for these technologies are high, which is manifested by 

having a leadership position in ZEVs as both a medium and a long-term priority (Nissan 

2010a: 2). Furthermore, Nissan states that “we have made zero-emission vehicles the core 

of our strategy in our product range” (Nissan 2010a: 24), highlighting the vehicles’ vital 

role in the company’s technology portfolio. The justification for placing ZEVs at the core 

of their product range, most likely stems from Nissan’s “belief that electric-powered cars 

may become the mainstream vehicles of the future” (Nissan 2010f).  

In summarising figure 5.1, although this is not explicitly expressed, it roughly portrays a 

progression from ICEs towards ZEVs, where the latter is deemed as “the ultimate long-

term strategy for automakers to help protect the environment and create new demand” 

(Nissan 2010a: 25). Despite ZEVs possibly being the end-point, especially in regards to 

fuel-cell vehicles, the company remains “on track to bring new electric vehicles to the 

Japanese, U.S. and European markets in 2010” and mass market a global lineup of these 

vehicles two years later (Nissan 2010a: 2). Such an electric vehicle endeavour should, 

however, be viewed within the overall alliance framework, since it is “driven by the 

strong alignment and cooperation between the two companies” (Nissan 2010a: 79). In 

coupling Nissan’s technology portfolio with Renault’s, it becomes evident that electric 

vehicles play a key role, exemplified by the two companies having placed the 

introduction and widespread marketing of electric vehicles at the centre of their alliance 

strategy (see p. 66). The subsequent will therefore more thoroughly deal with the electric 

vehicle from a Renault-Nissan Alliance vantage point.  
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5.2. Electric vehicles  

The following subsections will mainly analyse the electric vehicle from two different, but 

somewhat overlapping perspectives. Firstly, an account on how to make alternative fuel 

vehicles market viable is presented, based on a paper by Michael Raymond Byrne and 

Michael Jay Polonsky entitled “Impediments to consumer adoption of sustainable 

transportation: Alternative fuel vehicles”. Secondly, the report “Gaining traction: A 

customer view of electric vehicle mass adoption in the U.S. automotive market” by 

Deloitte, provides a market specific study.  

Before commencing on the above, an insight into how the alliance views electric vehicles 

is presented in order to set the scene for the analysis.   

5.2.1. Electric vehicles from the alliance’s viewpoint  

“After numerous false starts, dating back over a century ago to as recent as a decade 

ago, events and technological progress have merged sufficiently to provide assurance 

that a transition to electric cars is underway” (Barkenbus 2009: 399). The major 

uncertainty of this transition is the pace, but electric transport, of some sort, seems 

inevitable and to be in our future (Barkenbus 2009: 399; Hensley et al. 2009: 87).  

Although broad and inconclusive on the point in time, the previous quotes contend that 

electric vehicles will enter the market. However, from the alliance’s viewpoint this might 

happen in the not so distant future. In explaining why they are developing electric 

vehicles, the alliance utilises the following figure:  
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“Global concerns converging towards a zero emission solution” 

 

Figure 5.2 (Renault 2010f: 4). 

 

Figure 5.2 portrays “global concerns” that to some extent have spurred and can be solved 

by the introduction of electric vehicles. On the left-hand side of the figure, global 

warming and air pollution can be grouped together under the heading of climate change, 

which is providing an impetus for the development of electric vehicles (Barkenbus 2009: 

408). On the opposite side the increasing price of oil, a substance primarily extracted in a 

region that others claim might pose a geopolitical risk is similarly a driver towards this 

type of vehicle. If relating the two sides, Barkenbus argues that CO2 savings, referring to 

the climate change aspect, are insufficient to compel the public to accept vehicle 

electrification (2009: 402). However, a host of other factors, with the price of oil as the 

most significant one, will drive this acceptance (Barkenbus 2009: 402).  

At the bottom of the figure is what we would classify as three positive characteristics of 

electric vehicles: zero emission, multiple energy sources including renewable, and energy 

efficient. The first is self-explanatory since these vehicles do not emit any CO2, although 

it should be remembered that “the generation of the electricity that charges their 

batteries does” (Book et al. 2009: 3). This generation of electricity can rely on multiple 

sources and if these e.g. are renewable – wind, solar or hydro – the carbon footprint 

contrasted to burning coal at the power plant will be minimal.  

 



Page | 73  
 

The last positive characteristic mentioned is energy efficiency, because electric motors 

are 90% efficient in powering a vehicle compared to ICEs that “typically convert no more 

than 15-30% of the primary energy (gasoline or diesel) to power the car, with the rest 

being dissipated through heat loss” (Barkenbus 2009: 402).    

Overall, the figure provides a quick overview of some positive characteristics of the 

electric vehicle, albeit without stating any drawbacks, and why the alliance has pursued 

their development.   

Dealing more specifically with the electric vehicles that the alliance is planning to 

introduce, the Nissan LEAF will be launched in late 2010 (Nissan 2010a: 79). Moreover, 

seven other models have been confirmed for production across the Renault, Nissan and 

Infiniti brands (Nissan 2010a: 79). These are scheduled to launch in 2011 and at the end 

of 2012 (Renault 2010f: 22+23). The pending launch of these vehicles come at a 

substantial cost, since the alliance has invested $5 billion in research, engineering, 

product development and manufacturing of electric vehicles over a five year time frame 

from 2008-2012 (Nissan 2010a: 79; Renault 2010f: 26). This billion dollar investment 

and eight model lineup can be seen as enabling the alliance in reaching its cumulative 

sales target of approximately 500,000 electric vehicles sold globally, covering the period 

2011-2015 (Renault 2010f: 20).  

However, as the initial quote in this subsection touches upon, electric vehicles have in the 

past been off to a false start. Therefore, it would be interesting to explore what it possibly 

requires to facilitate the adoption of electric vehicles by consumers, and ultimately 

contribute to the alliance meeting its sales target, which is the aim of the subsequent.   

5.2.2. Impediments to consumer adoption of electric vehicles 

This subsection will predominantly draw on Byrne and Polonsky’s paper “Impediments 

to consumer adoption of sustainable transportation: Alternative fuel vehicles”. The paper 

provides a relevant account on how to secure the most favourable circumstances in order 

to get consumers to consider alternative fuel vehicles – AFVs –  

(Byrne & Polonsky 2001: 1521). Initially, an outline of the paper is put forth, followed by 

a more in-depth analysis where it is applied within an electric vehicle context from the 

alliance’s vantage point.    
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Outline of Byrne and Polonsky’s paper 

As the title of the paper indicates, it generally looks at various impediments to consumer 

adoption of AFVs, however, “commercial viability of AFVs does not rest squarely on the 

shoulders of consumers as it relies on a network of stakeholder involvement” and 

therefore also includes a wider stakeholder approach (Byrne & Polonsky 2001: 

1521+1522). The paper views AFVs as a broad term, and the possible range of these 

vehicles includes such technologies as: “electricity, solar, wind, new main fuels (for 

instance, biomass/ethanol, hythane, methane and methanol) and hybrid”, while also 

stating that this is not a comprehensive listing of available alternatives (Byrne & 

Polonsky 2001: 1521+1522). Nevertheless, because e.g. hybrid vehicles use gasoline to 

some extent they are not considered sustainable and only a stopgap measure, compared to 

ZEVs that would be the most effective environmental outcome (Byrne & Polonsky 2001: 

1523+1535). Electric vehicles, like the alliance is planning to introduce, are hereby 

covered by the AFVs term and are in addition seen as an environmentally friendly 

solution. Furthermore, the alliance expresses that a stakeholder approach is necessary to 

leverage the adoption of electric vehicles, making the coupling with this standpoint more 

feasible. The alliance e.g. states, in regards to electric vehicles, that “a sustainable future 

requires all stakeholders working together”, because these vehicles need an entire 

mobility system approach to serve and satisfy potential customers (Renault 2010f: 9; 

Nissan 2010a: 2). The stakeholders described in the paper, which impact the likelihood of 

commercial viability of AFVs, are grouped into six general categories: government, 

corporate (the potential producers), collaborators, competitors, activist groups and 

consumers (Byrne & Polonsky 2001: 1522). In connection with these “it is important to 

note that as in any stakeholder network, the behaviour of each group is interrelated and 

they are, in fact, interdependent to a large extent” (Byrne & Polonsky 2001: 1522).  

After a discussion concerning the different stakeholders “the various impediments to AFV 

purchase are examined, as they relate to all stakeholders’ actions” (Byrne & Polonsky 

2001: 1527). Because of this the stakeholders will in the following be dealt with firstly, to 

gain a better understanding of each, where after the impediments that relate to all of them 

are looked at.  
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“These impediments can be grouped into four rather broad categories: regulatory, 

resources, infrastructure, and vehicle characteristics” (Byrne & Polonsky 2001: 1527).    

In the subsequent the stakeholders and impediments are elaborated on in order to 

underline the problems that must be overcome for the adoption of AFVs to take place.  

The stakeholders and impediments are explored in accordance with the sequence they are 

listed in above.  

 

The stakeholders  

The first stakeholder is governments who “whether nationwide or on a regional basis, 

have a significant impact on the potential to bring AFVs to market as well as on 

environmental wellbeing within their jurisdiction” (Byrne & Polonsky 2001: 1522).  

Their substantial impact is of course recognized by the alliance and they “are working 

with governments that are acting to offer financial incentives and educate EV car buyers” 

(Nissan 2010a: 2). In total the alliance has established 60 partnership agreements with 

governments around the world, “aimed at providing a conducive environment for the 

adoption and usage of EVs” (Renault 2010f: 10; Nissan 2009: 8). This positive ability to 

stimulate the adoption of AFVs by governments is similarly in alignment with Byrne and 

Polonsky. They mention that subsidies/financial incentives and the proposals to limit or 

even prohibit greenhouse gas emissions by governments can influence the production of 

AFVs (2001: 1523). The purpose of such governmental intervention can be viewed in 

connection with energy security, fossil fuel emissions and long-term industrial 

competitiveness (Hensley et al. 2009: 87). Overall, governments can consequently be 

seen as an inescapable stakeholder and can possibly become a partner rather than a 

potential barrier in the AFV process (Byrne & Polonsky 2001: 1523).  

Turning to corporate stakeholders these represent current and potential producers of 

AFVs, which hereby includes the alliance (Byrne & Polonsky 2001: 1523). In regards to 

this stakeholder, Byrne and Polonsky describe the importance of the corporations’ 

commitment to AFVs (2001: 1523). Having previously substantiated the commitment of 

the alliance towards electric vehicles (see p. 70+73), we move ahead to the next 

stakeholder - collaborators.  
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“In many situations collaborative stakeholders hold the key to most large-scale 

environmental enterprises in the twenty-first century”, and for AFV producers they, for 

instance, constitute infrastructure developers, material supply, maintenance provision and 

distribution concerns (Byrne & Polonsky 2001: 1524). Especially, the former collaborator 

seems to play a vital role in a successful introduction of electric vehicles, because 

creating a public electric-charging infrastructure will be essential if these vehicles are to 

reach a broad market (Book et al. 2009: 9). Looking at some of the other collaborators 

from the alliance’s perspective, the training and licensing of mechanics to provide 

maintenance of electric vehicles as well as finding suitable distribution outlets are also 

important considerations (Byrne & Polonsky 2001: 1524). Therefore, if the end result of 

consumer adoption is to be achieved the alliance must establish a number of different 

collaborations (Byrne & Polonsky 2001: 1524). 

The fourth stakeholder group is competitors and “the competitive climate must always be 

taken into account when developing innovative products” such as electric vehicles (Byrne 

& Polonsky 2001: 1524). Byrne and Polonsky delimit these stakeholders to include 

existing vehicle producers and fuel – especially gasoline – producers/distributors (2001: 

1524). In relation to the former “all major automakers see electricity as part of their 

future”, and some of these are dealt with in the previous sections, which could be an 

indicator of increasing competition down the line (Barkenbus 2009: 401). However, the 

CEOs of e.g. Volkswagen and the alliance have fairly contradictory predictions for the 

market share of electric vehicles, globally in 2020, with Martin Winterkorn estimating    

1-1.5% and Carlos Ghosn with 10% (see VW section, p. 25+26).  

If the larger market share scenario that the alliance expects materializes compared to the 

other, it could be hypothesized that this will have led automakers in general to increase 

their production of electric vehicles, hereby affecting the alliance’s competitive 

environment ceteris paribus. In connection with competition, the alliance should probably 

look beyond the existing vehicle producers proposed by Byrne and Polonsky and also 

consider the threat of new entrants. For instance, India’s Tata Motors has expressed an 

interest in selling electric vehicles in Europe and the Chinese battery and automotive 

enterprise BYD expects to do the same in the U.S. (Barkenbus 2009: 405).  
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The other competitor listed by Byrne and Polonsky is producers and distributors of 

traditional fuel (e.g. BP and Shell), who may resist the establishment of alternative fuel 

stations like electric-charging, since this could erode their customer stream (Byrne & 

Polonsky 2001: 1525). Altogether, the “competition must be taken into account when 

embarking on the large-scale introduction of AFVs to market” (Byrne & Polonsky 2001: 

1525), which is what the alliance is planning to carry out.   

The second last stakeholder group is “consumer-inspired activist groups and, by 

imputation, the public opinion they engender, have previously successfully motivated the 

automotive industry to alter design practices” (Byrne & Polonsky 2001: 1525). Activist 

groups can “invoke direct consumer response, public relations and media coverage, or 

even legal means in an effort to be heard” (Byrne & Polonsky 2001: 1525). In trying to 

strengthen the uptake of electric vehicles the alliance might consider cooperating with 

activist groups, emphasizing these vehicles’ environmental benefit compared to 

traditional ICE vehicles. Because “it is possible that firms may be more successful in 

bringing about change by cooperating with” this stakeholder (Byrne & Polonsky 2001: 

1525). 

Consumers are the last stakeholder group, comprising individuals and 

corporate/government vehicle fleets, and probably the most important, since “much of the 

final purchase decision rests with the potential AFV buyer” (Byrne & Polonsky 2001: 

1525). Byrne and Polonsky state a range of issues that influence consumers’ purchase 

decision and they include: cost, range of vehicle, maintenance availability/cost, 

power/acceleration, fuel availability, recharging time, stylistic and sociocultural 

considerations, safety and “greenness” (2001: 1526). Each of these issues may affect the 

decision to buy an electric vehicle and should therefore be evaluated by the alliance 

before marketing its lineup of these vehicles (Byrne & Polonsky 2001: 1526). If e.g. 

elaborating on the two first mentioned issues, they seem to pose a general obstacle to 

electric vehicle adoption. According to Barkenbus, the major disincentive towards these 

vehicles appears to be the anticipated purchase price, because “automakers claim there 

will be considerable expense associated with the new, more powerful, batteries, and the 

shift to electric drive” (2009: 403). 
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In regards to range, the distance drivers can go before they need to recharge may also 

undermine consumer acceptance (Hensley et al. 2009: 90). Despite the array of issues 

influencing the purchase decision the alliance states that around 10% of consumers can 

be categorized as strong considerers of purchasing an electric vehicle, even before the 

launch in the four main regions – Japan, U.S., EU and China (Renault 2010f: 12). This 

number suggests that there is a small amount of consumers contemplating the adoption of 

electric vehicles, but if the alliance is to achieve a successful market introduction of these 

vehicles, they must take the considerations of all the above stakeholder groups into 

account prior to launch (Byrne & Polonsky 2001: 1527).   

After having explored the various stakeholders, who have “a significant impact upon the 

potential for consumer uptake of AFVs” the four impediments are dealt with (Byrne & 

Polonsky 2001: 1527).  

 

The impediments 

The initial impediment explained by Byrne and Polonsky is regulatory barriers, given that 

“most governments fail to provide rewards or reinforcement incentives for greening and 

sustainability” (2001: 1528). However, since their paper was published nine years ago, it 

could be assumed that governmental focus on the environment has increased, exemplified 

by the establishment of 60 partnership agreements with the alliance. Moreover, at the 

present point in time – September 2010 – several governments are providing financial 

incentives and tax credits to stimulate the purchase of electric vehicles. For instance, the 

U.S. offers tax credits of up to $7,500, China is offering up to $8,800 in five cities, the 

U.K.’s rebate is about $7,800 and French motorists can get a $6,500 incentive when 

buying an electric vehicle (Shepardson 2010a).  

Byrne and Polonsky also touch upon incentives and tax credits enhancing the likelihood 

of consumer uptake (2001: 1527+1528), but this is contradictory to the previous quote 

from their paper as well as viewing governmental regulation as an impediment in this 

specific case.  
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The next impediment is resources and concerns the financial commitment of all 

stakeholders, if AFVs are to reach the market (Byrne & Polonsky 2001: 1528). For 

example, activist groups must allocate resources to the study of AFVs, governments must 

divert funds towards such vehicles and consumers must ultimately open their wallets 

(Byrne & Polonsky 2001: 1528). Having commented on the alliance’s financial 

commitment towards electric vehicles earlier on – a $5 billion investment covering 2008-

2012 – we move on to the third impediment, which is infrastructure.     

“The idea of consumer viability of AFVs may be noble given current dependency on a 

proven pollution-producing fuel, but is relatively infeasible without a supporting 

infrastructure” (Byrne & Polonsky 2001: 1529). This necessary infrastructure that Byrne 

and Polonsky describe encompasses, without being limited to, the availability of AFVs, 

availability of maintenance service, availability of fuel delivery outlets and appropriate 

transportation easements (2001: 1529). Since the alliance intends to mass-market electric 

vehicles globally and is launching eight different models within a short timeframe the 

availability of AFVs and likewise maintenance, which was looked at previously, is not 

further discussed. Fuel delivery outlets have to be available, because a proliferation of 

electric vehicles requires an infrastructure, such as recharging stations (Hensley et al. 

2009: 90).  

Transportation easement regards that AFVs should have the same size and characteristics 

as “conventional” vehicles, allowing them to utilize the current roadway system and 

hereby becoming more likely to succeed (Byrne & Polonsky 2001: 1531), which is e.g. 

the case with the Nissan LEAF (see the front page of this section). Overall, the above-

mentioned infrastructural impediments “must be overcome before consumer AFV 

adoption is contemplated, or such programs are likely to fail by design” (Byrne & 

Polonsky 2001: 1531).      

The vehicle characteristic of AFVs is the final impediment and includes: cost/price of the 

vehicle, refuelling, maintenance, sociocultural considerations, emissions, performance 

and safety (Byrne & Polonsky 2001: 1531). They all equate to the previous issues that 

influence consumers’ purchase decision. The first three characteristics have been 

described earlier.  
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The two next could be seen as advantages rather than impediments if hypothesized that 

sociocultural considerations in connection with the environment might lead to the 

purchase of electric vehicles, which have zero emissions while being driven. Likewise, 

performance is not necessarily an impediment, since “today’s electric motors deliver high 

performance and torque over a wide rpm range, which makes driving the new EVs a 

satisfying experience even when compared to traditional ICE vehicles” (Deloitte 2010: 

4). Without being able to verify the safety aspect, it can probably be presumed that the 

alliance’s vehicles adhere to the current requirements/regulations, due to safety being an 

important feature for their innovative technologies (Nissan 2010c; Renault 2010g). 

According to Byrne and Polonsky, these characteristics create both real and perceived 

impediments to consumer adoption (2001: 1531) and must therefore be addressed by the 

alliance.   

In summarising the various stakeholder groups and impediments, it becomes apparent 

that “there are myriad challenges facing would-be technovators if the hurdle of adoption 

of sustainable vehicles is to be overcome” (Byrne & Polonsky 2001: 1521). A successful 

introduction of the alliance’s electric vehicles is therefore no easily accomplished task, 

complicated by the commercial viability depending on all the stakeholders and their 

related impediments (Byrne & Polonsky 2001: 1522+1527). This may have led Byrne 

and Polonsky to conclude that ZEVs, such as electric vehicles, might not be possible in 

the short-term without the support from every stakeholder (2001: 1535). They postulate 

that ZEVs are unlikely, unless there is a “fairly severe shock to the overall exchange 

system, which demands immediate wholesale change on the part of all stakeholders” 

(Byrne & Polonsky 2001: 1536). Otherwise, incremental change represented by e.g. 

hybrid vehicles seems to be the most likely scenario towards the adoption of 

environmentally friendly vehicles (Byrne & Polonsky 2001: 1535+1536). 

Based on Byrne and Polonsky’s paper we conclude that the adoption of the alliance’s 

electric vehicles is a cumbersome undertaking, dependent upon many stakeholders who 

have to be influenced in their favour.  

Having relied predominantly on their paper in order to assess the requirements for 

securing an uptake of AFVs, we found it to be comprehensive and insightful.  
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However, for our specific purpose and in trying to connect their paper with the alliance’s 

perspective, some slight drawbacks have presented themselves. The paper is e.g. very 

broad in regards to AFVs, of an older date and does not identify a certain geographical 

market. In an attempt to address these issues, while retaining the focus on consumer 

adoption of electric vehicles, we turn to the Deloitte report: “Gaining traction: A 

customer view of electric vehicle mass adoption in the U.S. automotive market”.         

5.2.3. Consumer adoption of electric vehicles in the U.S.    

The objective of Deloitte’s report from 2010 is to provide answers to questions like: is 

this the time for electric vehicles, who are the likely buyers of these and what will 

automakers need to do to make them acceptable for the mass market? (2010: 2). In 

answering these questions Deloitte relies on primary and secondary research, including 

interviews with executives from automakers, clean-tech start-ups, dealers, energy 

companies as well as a survey of almost 2,000 current vehicle owners (2010: 3). 

The report’s assessment of the U.S. market is interesting, since it is the “country most 

likely to lead the emergence of electric cars as a means of mass transportation, 

according to research by McKinsey, the global consultancy” (Simon 2010). In 

connecting the findings of this report with the context of the alliance specifically, we try 

to evaluate the potential consumer adoption of the Nissan model, the LEAF. The reasons 

behind choosing this model is that no vehicles under the Renault brand are sold in the 

U.S. (Renault 2009: 5), it is the first of Nissan’s new electric vehicles to be launched 

(Renault 2010f: 23) and it will go on sale in December 2010 in Japan, some European 

countries and the U.S., followed by being sold on a large-scale globally from 2012 

(Nissan 2010a: 26). During the first year Nissan plans to sell 50,000 LEAFs and around 

20,000 of these are expected to be sold in the U.S. (Shepardson 2010b).  

According to Deloitte, “government tax credits, emission regulation and fuel economy 

standards, and unstable oil prices” are the driving factors for making electric vehicles 

more attractive than ever (2010: 2). These factors partly resemble those similarly put 

forward by the alliance (see p. 72) and the tax credits of the U.S. were stated earlier. 
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In regards to the questions posed in the Deloitte report, we firstly review the potential 

buyers of the LEAF and thereafter the requirements for adoption.  

The report covers three different consumer segments or what it refers to as profiles. 

These are: “early adopters”, “early majority” and “non-adopters” (Deloitte 2010: 5+6). 

We will only deal with the two first mentioned, since they are possible adopters of 

electric vehicles and can additionally be seen to be included in the alliance’s “stages of 

customer adoption” figure below. 

 

 “Stages of customer adoption” 

 

Figure 5.3 (Renault 2010f: 15).  

 

As figure 5.3 shows, the consumers expected to buy electric vehicles at the launch in the 

U.S. are likewise labelled as “early adopters”. The figure’s characteristic of this segment 

is limited to their emotional needs and the unique selling proposition (USP) aimed at 

enticing them. In Deloitte’s description of the “early adopters”, they are viewed as 

“young, high-income individuals who already own one or more vehicles” (2010: 5). 

However, this segment only includes a small number of buyers (Deloitte 2010: 5).  

In reaching the increasing sales that the alliance aims for in the years following the 

launch (Renault 2010f: 30), a larger customer segment, represented by the “pragmatists” 

in the figure, must be targeted. We consider the “pragmatists” to be equal to the “early 

majority” in Deloitte’s report.  
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Despite the small amount of information on the former in the figure, they are concerned 

about the environment, which differentiates them from the “followers”, and this is 

emblematic of the “early majority” (Deloitte 2010: 6). Furthermore, the “early majority” 

are “those individuals who are the most likely to buy immediately after the “early 

adopter” wave” (Deloitte 2010: 6). According to Deloitte, this is a very distinct segment 

characterized by: having a much higher than average household income at $114,000, 

residing in urban and suburban areas, a low weekly mileage at around 100 miles, 

perceiving electric vehicles as “clean and green” and being politically active as well as 

concerned about dependency on foreign oil (2010: 6). Approximately 1.3 million 

Americans fall into this segment and the most likely adopters are men and women ages 

40-44 (Deloitte 2010: 6).  

This segment symbolises that there are potential adopters of electric vehicles, but if the 

alliance is to attain this goal of adoption six barriers must be overcome (Deloitte 2010: 

18). These barriers are: familiarity, brand, range, charging, infrastructure, and price 

including cost of ownership (Deloitte 2010: 8). The four last barriers are identical to 

some of the impediments, or parts of these, described by Byrne and Polonsky (see p. 76-

78), and will consequently only be dealt with briefly to avoid repetition.   

Looking at the first of these barriers, familiarity concerns that “customers are largely 

unfamiliar with alternative fuel technologies other than hybrids” and therefore need to be 

educated about electric vehicles (Deloitte 2010: 9). This has led Deloitte to conclude that 

a company such as Nissan will likely face challenges, since as a first-to-market product 

their electric vehicle “will bear the cost and burden of educating consumers” (2010: 10).      

In regards to brand, Deloitte asked consumers: who would you be most likely to purchase 

an electric vehicle from (2010: 10)? Just 4% of the respondents answered Nissan, while 

17%, 15% and 12% answered Toyota, Honda and Ford, respectively (Deloitte 2010: 10). 

In explaining the consumers’ preference for these three other brands, Deloitte points to 

them as having gained credibility within environmentally friendly vehicles, due to the 

hybrid models they have produced (2010: 10).  

Range is likewise a barrier, because “70% of drivers surveyed would expect an electric 

vehicle to travel 300 miles before they would consider purchasing one” (Deloitte 2010: 

11).  
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This is far from the 100 miles that the LEAF is able to travel on a single battery charge 

(Shepardson 2010b). However, approximately 80% of Americans drive less than 60 miles 

per day (Renault 2010f: 13), figures that the alliance uses in arguing the suitability of 

electric vehicles. This large gap between consumer expectation and actual range 

requirements have to be addressed and somehow bridged, “since it was found that next to 

the purchase price the operating distance plays a major role in the adoption of 

alternative drive train technologies” (Eggers & Eggers 2010: 2).      

Charging is the next barrier and appears to be a difficult one to surmount at the current 

point in time – September 2010. The main reason for this is the 4-8 hour time frame 

needed to recharge a vehicle’s depleted battery (Book et al. 2009: 8). This stands in 

contrast to Deloitte’s survey results on consumers who want to have the convenience of 

rapid charging stations (2010: 11). A way to circumvent the lengthy recharging issue is 

battery swapping stations, but this is faced with three challenges: 1) cost - each battery 

swapping station may cost as much as $500,000, 2) standardization - battery swapping 

requires battery standardization, 3) tragedy of the commons - consumers will treat their 

batteries poorly, knowing they will swap with someone else (Deloitte 2010: 12+13).     

Another problem is that 54% of the consumers surveyed by Deloitte will not buy an 

electric vehicle, “until charging locations are widely available and as easy-to-locate as a 

gas station is today” (2010: 11). According to Deloitte, there are currently less than 500 

charging stations in the U.S., indicating that an increase in charging availability is 

necessary before electric vehicles can be widely adopted (Deloitte 2010: 11). This lack in 

the availability to charge a vehicle is equal to the fifth barrier, which is infrastructure and 

will therefore not be described further.  

The final barrier is price and cost of ownership, with the former viewed as the greatest 

factor in driving or preventing consumer adoption (Deloitte 2010: 14). This is similar to a 

previous finding that considered the anticipated high purchase price to be the major 

disincentive towards electric vehicles. Standpoints such as these might have led to the 

starting price of the LEAF being set at $32,780, and after federal tax credits “the price 

should drop to as low as $25,280” (Bristow 2010).  
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A price tag below $30,000 would be important for the potential uptake, since most of the 

consumers surveyed by Deloitte expect to pay less than this threshold figure for an 

electric vehicle (2010: 14). Due to the price – after tax credits – of the LEAF, this can 

hereby be seen as a barrier that might be overcome. 

Based on all the above barriers put forth by Deloitte, they reach the estimate “that in 

2020 electric vehicles will account for 3.1 percent of total automotive sales in the U.S. 

market or approximately 465k units” (2010: 16). In connection with this, they further 

make the hypothetical assumption that if there are five automobile manufacturers offering 

electric vehicles in 2015, each will only sell about 12,000 units that year (Deloitte 2010: 

16). This does not look promising compared to the around 20,000 LEAFs, which Nissan 

expects to sell the first year in the U.S.. Furthermore, as demonstrated in the previous, 

five out of the six proposed barriers can be related to the LEAF and thereby viewed as 

hindering potential uptake. These barriers that also resemble some of the impediments, or 

elements of them, described by Byrne and Polonsky must therefore be tackled, if 

consumer adoption of electric vehicles is to be achieved.   

On a closing and more general note, a mere 3.1% of sales in 2020 contrasted with the 

10% globally that Carlos Ghosn predicts, could seem overly optimistic, especially since 

the U.S. is viewed to be the country most likely to lead the emergence of electric 

vehicles. The alliance’s goal of introducing and mass-marketing such vehicles could 

therefore be seen as a difficult endeavour faced with various obstacles within the next 

few years.   

5.3. Sub conclusion  

The above section was initiated with an overall description of the Renault-Nissan 

Alliance, including the considerable importance that electric vehicles are contributed. 

This was further substantiated when reviewing the technology portfolio of both Renault 

and Nissan individually. The focus on this environmentally friendly vehicle led to an 

analysis concerning consumer adoption, based on two somewhat overlapping 

perspectives, which we tried to place within an alliance context. Firstly, the paper by 

Byrne and Polonsky was applied, where various stakeholders and impediments were 

explored.  



Page | 86  
 

Drawing on their paper, it was concluded that the commercial viability is complicated by 

the many stakeholders and their related impediments, on a general level. Secondly, the 

report by Deloitte was used to gain a specific insight into potential consumer segments as 

well as barriers hindering uptake in the U.S. market. The final outcome was that 

consumer adoption of electric vehicles appears to be a challenging undertaking for the 

alliance in the next few years to come, due to the many barriers. 
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6.1. The BMW Group 

This section on the BMW group will commence by looking at the company and its efforts 

in sustainable mobility. We will especially study the hydrogen propulsion technology and 

its opportunities. The aforementioned technology represents the final step on the 

development path, as has been mentioned in the overall introduction. 

Below, we will begin with a company presentation and go further into the BMW Group’s 

“green” portfolio. Hereafter, a detailed assessment of the technology at our focus in this 

section will be put forth and the opportunities and limitations shall be analysed and 

discussed. Finally, we will look at the hydrogen fuel cell technology from an innovation 

perspective.  

6.1.1. Company presentation 

Bayerische Motoren Werke (BMW) was founded on March 7, 1916 (BMW 2010a). It is 

one of the world’s ten largest automakers (Sustainable Value Report 2008: 4) with 

activities coordinated from the head-office in Munich, and it has subsidiaries in 37 

countries worldwide (BMW Group 2010a). Initially, BMW produced engines for aircrafts 

during World War I (BMW 2010a). Hereafter it began production of motorcycles, and at 

last followed by automobiles (BMW 2010a). 

The BMW Group defines its overall strategic objective as being: “the leading provider of 

premium products and premium services for individual mobility” (BMW Group 2010b). 

Although the majority of the BMW Group’s activities consist of automotive endeavors, 

the company also has activities in motorcycles and financial services (BMW Group 

2010c). However, for the automotive activities, the company attempts to carry through its 

objective with its three automobile brands: MINI, Rolls-Royce Motor Cars and, of 

course, BMW (BMW Group 2010c). The MINI brand was not part of the BMW Group 

until the turn of this millennium (MINI 2010a). From its birth in 1959 till 2000 the British 

Motor Corporation owned the MINI brand (MINI 2010a). In 2000, the BMW Group 

bought the remnants of the British Motor Corporation including MINI, and continues 

production of the brand to this day (MINI 2010a).  

The old, retro MINI has been the inspiration behind the current design, which is a look 

the BMW Group has chosen to keep (MINI 2010b).  
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The British brand, Roll-Royce Motor Cars, has been around for more than 100 years and 

insists on providing cars close to perfection through traditional craftsmanship (Rolls-

Royce 2010). According to the BMW Group, this brand is the essence of the luxury car 

market (Rolls-Royce 2010).  

The BMW brand, which shares its name with the parent brand, manufactures automobiles 

and motorcycles today (BMW 2010a). This brand considers its vehicles to be within the 

luxury category as well, and participates in different aspects of the sports world (BMW 

2010b).  

6.2. The BMW Group’s sustainable technologies  

As previously mentioned, the BMW Group’s vision is to be the leading provider of 

premium products and premium services for individual mobility, which they are pursuing 

through their strategy named “The Corporate Strategy Number ONE” (Sustainable Value 

Report 2008: 8). In relation to this, the company regards sustainability to be a key 

determiner of premium mobility in the future (Sustainable Value Report 2008: 8). In 

2008, the BMW Group was the world’s most sustainable carmaker according to global 

corporate sustainability indexes measured by Dow Jones (Sustainable Value Report 2008: 

8), and continues to be a “sustainability leader” today (Dow Jones 2010). The Dow Jones 

sustainability indexes define the term “corporate sustainability” as  “a business approach 

to create long term shareholder value by embracing opportunities and managing risks 

deriving from economic, environmental and social developments” (2010). In addition, a 

focal point for the automaker is “permanent technological innovation leadership in 

automobile construction” (BMW Group 2010d), which seems to be in alignment with 

“embracing opportunities” as referenced above. On the environmental aspect, the BMW 

Group relies largely on its innovative strengths (BMW Clean Energy 2010a). Generally, 

innovation seems high on the agenda in every aspect of the automaker’s efforts on 

product development and technology advancement (BMW Group 2010d).  
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In their pursuit of sustainability, the BMW Group describes the following six core areas 

of action in connection with product responsibility: 

 

1. Reducing fuel consumption and CO2 emissions 

2. Developing alternative drive concepts 

3. Refining traffic management concepts 

4. Active and passive safety 

5. Product recycling 

6. Customer satisfaction 

(Sustainable Value Report 2008: 26). 

 

We have chosen to focus exclusively on the second, which is mostly in line with our 

topic, and will go more into depth with the BMW Group’s strategy within this area in the 

following. As a side remark, we recognize that the second, naturally, has an influence on 

the first area. 

In “developing alternative drive concepts” the automaker has put forth a development 

strategy, which details three steps that define the BMW Group’s approach to sustainable 

mobility (Sustainable Value Report 2008: 27). These include: “reducing fuel 

consumption and CO2 emissions”, “hybrid solutions”, and “electric mobility” and 

“hydrogen technology” (Sustainable Value Report 2008: 27+28). The first mentioned 

comprises advances to the internal combustion engine (ICE) by increasing efficiency in 

petroleum and diesel engines (Sustainable Value Report 2008: 27). Furthermore, 

lightweight construction and aerodynamics play an important role in this strategy 

(Sustainable Value Report 2008: 27), since it helps reduce fuel consumption. A stop-start 

function is also part of the automaker’s strategy as well as regenerative braking 

(Sustainable Value Report 2008: 27). The BMW Group has gathered all the above-

mentioned which covers their first step – “reducing fuel consumption and CO2 emissions” 

– in the “Efficient Dynamics innovation package” (Sustainable Value Report 2008: 27). It 

is available in various standards across the entire product line and in all markets 

(Sustainable Value Report 2008: 27).  
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The automaker’s second step – “hybrid solutions” – consists of moving towards fuel 

efficiency by electrifying the powertrain (Sustainable Value Report 2008: 28). The BMW 

Group has shown two examples of this alternative propulsion technology including the 

BMW ActiveHybrid X6 and the BMW ActiveHybrid 7. As previously mentioned, hybrid 

vehicles, including these two mentioned ones, combine some of the benefits of an 

electrified vehicle with those of an ICE vehicle. According to the BMW Group, these 

models will reduce fuel consumption by up to 20% compared to conventional vehicles 

(Sustainable Value Report 2008: 28).  

The Group’s medium to long-term solution lies in “electric mobility and hydrogen 

technology”, respectively (Sustainable Value Report 2008: 28+30). The automaker 

believes that the future of mobility will consist of vehicles that require no fossil fuels, and 

that the two mentioned technological alternatives offer the greatest potential so far 

(Sustainable Value Report 2008: 30).  

For the first part, the automaker has carried out an electric mobility project with its MINI 

brand: the electric model, the MINI E (Sustainable Value Report 2008: 28). The BMW 

Group is, naturally, aware of the drawbacks attached to this alternative: “current battery 

technology does not yet have the range, quality or lifespan to offer customers an 

attractive alternative” (Sustainable Value Report 2008: 31). Moreover, the necessary 

infrastructure is not yet in place, and electric mobility is only a zero emissions option 

when the energy consumed is from renewable and carbon-free sources (Sustainable Value 

Report 2008: 31), barriers we covered in the Renault-Nissan Alliance section.  

For the second part, the automaker’s long-term solution on hydrogen technology, the 

BMW Group has researched its potential and experimented with this technology in three 

different connections: hydrogen ICE, hybrid hydrogen, and hydrogen fuel cells (BMW 

Group 2010e; BMW 2010c). A detailed assessment of these distinct hydrogen 

alternatives will not be included. Instead focus will exclusively be on the final alternative 

– hydrogen fuel cells, since it is the preferred, ultimate solution in the quest towards 

sustainable mobility, by major automobile manufacturers (Sperling & Gordon 2009: 34).  
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The reasons behind this event can be summed up in the following quote:  

 

“The principal attraction of fuel cells is their extraordinary energy efficiency, two 

to three times better than gasoline engines. They’re also quiet, are relatively quick 
to refuel (though not as fast as gasoline) and have longer driving ranges per fill-up 

than battery electric vehicles. And they produce zero tailpipe emissions, which, as 
the automakers like to say, ‘takes the car out of the environmental equation’” 
(Sperling & Gordon 2009: 34). 

 

Despite the outlook for this technology, the automaker realizes that a comprehensive 

rollout of hydrogen vehicles will depend on the creation of an accessible refuelling 

infrastructure (Sustainable Value Report 2008: 31). The BMW Group believes that 

politicians and the energy sector can help back this technology through appropriate action 

(Sustainable Value Report 2008: 31), exemplifying that other stakeholders are needed.  

 

Overall, from what can be concluded from the BMW Group’s 2008 Sustainable Value 

Report, the company has a clear vision for sustainable mobility with hydrogen technology 

as the ultimate solution. Notwithstanding their efforts in this alternative propulsion 

technology, the automaker has not ignored other alternatives, since the preferred 

propulsion technology of the future remains unknown.  

6.3. Hydrogen fuel cells 

The following subsection will present the novel alternative propulsion technology – 

hydrogen fuel cells. We will give a brief and general outline of the technical aspects of 

the technology, and discuss some of its advantages and disadvantages. Hereafter, we will 

look at the hydrogen fuel cell technology in comparison with some of the previously 

mentioned alternative propulsion technologies, in order to measure the technical 

complexities and socioeconomic changes of the innovation. Finally, we will analyse the 

BMW Group’s innovativeness through this technology based on Peter Drucker’s 1998 

article: “The discipline of innovation”. 
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6.3.1. Hydrogen in detail 

Philip J. Vergragt defines hydrogen fuel cell’s functionalities as being: “electrochemical 

devices that convert hydrogen with oxygen into water, creating an electrical current in 

the process.” (2006: 23). The technology builds on the battery electric and hybrid electric 

technology, and the fuel cells convert chemical fuels into electricity without combustion 

(Sperling & Gordon 2009: 31).  

While there are a number of different fuels for fuel cell transportation, the most common 

is hydrogen (Vergragt 2006: 23), since it has been easier to deal with in terms of 

technological benefits – such as price and temperature (Sperling & Gordon 2009: 31). 

Therefore, we shall focus on this particular fuel in this section.  

Like all the previously described alternative propulsion technologies, hydrogen fuel cells 

have its advantages and disadvantages, which we will outline next.  

First and foremost, the biggest advantage lies in the technology’s high potential of 

emitting nothing other than water vapour (Vergragt 2006: 23). However, to generate 

hydrogen sustainably – ensuring zero emissions from production to use – “green” 

electricity is required, produced from renewable sources, which are not widely available 

(Vergragt 2006: 24). In fact, Vergragt states that “for at least the next 30 years there will 

not be enough renewable energy available to produce hydrogen sustainably” (2006: 24).  

Furthermore, investors will most likely be drawn to the lowest cost way of producing 

hydrogen, which is with conventional fossil fuels (Sperling & Gordon 2009: 106).  

If this is the chosen solution a 50% reduction of greenhouse gas emissions will only be 

achieved compared to the emissions of a conventional vehicle (Sperling & Gordon 2009: 

106) – thereby eliminating the zero emissions advantage. 

On top of this, the technology has some disadvantages that are hard to ignore. Since it is 

unknown territory, investment costs for R&D are high, as well as costs attached to 

refuelling infrastructure changes, and generally those associated with a large system shift 

(Vergragt 2006: 23). Building a refuelling infrastructure is immensely expensive – 

approximately $5,000 per vehicle – and it is doubtful that hydrogen fuel cell vehicles 

(HFCVs) will be demanded and sold before the infrastructure has been set up (Vergragt 

2006: 23). Another limitation to hydrogen fuel cell technology becoming a success is 

difficulty of storage.  
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Even though this has become easier with time, it remains an issue (Vergragt 2006: 23) 

since the actual fuel needs to be stored within a specific temperature and time frame 

(Sperling & Gordon 2009: 33+35). Competition from the ICE is a drawback for all the 

different alternative propulsion technologies described throughout the paper, and it is no 

exception for hydrogen fuel cells (Sperling and Gordon 2009: 35). The conventional 

vehicle that benefits from more than one hundred years of experience and economies of 

scale (Sperling & Gordon 2009: 35) cannot but remain a stiff competitor for some time to 

come. Moreover, the different technological alternatives mentioned on the sustainability 

path (see p. 11) prior to hydrogen fuel cells also limit the success of this technology.  

Hydrogen fuel cell vehicles will continue to be very expensive until they are produced 

and sold in larger volumes. For the latter to become a reality you will need a boost in 

demand and sales. As we discussed earlier, for a mass production to occur it primarily 

requires a large-scale availability of hydrogen, and at dispersed refuelling stations 

(Vergragt 2006: 28). Furthermore, Sperling and Gordon state an additional requirement 

for a future success of hydrogen fuel cell vehicles: “huge amounts of engineering are still 

needed to improve manufacturability, ensure long life and reliability, and enable 

operation at very hot and very cold temperatures” (2009: 35). On a time perspective, 

HFCVs could take more than 30 years “if developed to the point where they are market 

feasible” (Bandivadekar 2008: 156). Overall, the technology is viewed as a very long-

term alternative, which will not be seen on the road any time soon.  

From an innovation viewpoint, two dimensions of change are suggested: “technical 

novelty” and “organisational complexity” (Hekkert & Hoed 2006: 48). The first-

mentioned relates to the extent the skills and knowledge of companies need to change to 

fit the new technology (Hekkert & Hoed 2006: 48+49). The second relates to adjustments 

to the structure of the production for example (Hekkert & Hoed 2006: 48+49). The levels 

of change in these two dimensions are: “incremental” (low) and “radical” (high) for 

technical complexity of new innovations, and “modular” (small) and “system” (large) for 

socioeconomic changes of new innovations. The below figure depicts this:  
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“Innovation characteristics of fuel chains” 

 

Figure 6.1 (Hekkert & Hoed 2006: 49). 

 

Looking at figure 6.1 the position of the HFCV is in the upper-right corner, which means 

that the technology meets both a high technological and a large socioeconomic change. 

This placement also suggests that the HFCV is the most radical innovation relative to the 

ICE, situated as the reference case in the figure. It is e.g. in line with the before 

mentioned disadvantages, namely storage and distribution changes that need to be made 

together with infrastructure changes (Hekkert & Hoed 2006: 50). What is noteworthy is 

that all other alternatives provided in the figure will be relatively more easily adopted 

since they require less change than the HFCV, creating an additional competitive 

predicament for this technology. We will not deal with these other alternatives in the 

figure, however. The hydrogen fuel cell technology has emerged in any case, mainly due 

to its most significant advantage compared to the other alternatives mentioned in this 

paper – zero emissions and longer driving range (Sperling & Gordon 2009: 34). For this 

reason, incumbent firms in the automotive industry must respond to it “either by ignoring 

the new technology or by trying to improve the performance of the established 

technology” (Hekkert & Hoed 2006: 45). BMW appears to be attempting the latter. The 

automaker, most likely, does so in order to be at the forefront with competition, as is the 

case with the majority of the different propulsion technologies, since it is still unknown 

which alternative will be the dominating standard. Choosing the wrong option could cost 

them dearly.  
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Therefore the automobile manufacturer is experimenting on a broader scale – including 

hydrogen – (Sustainable Value Report 2008). Moreover, the BMW Group has for a long 

time been known as one of the leading innovators and a “sustainability leader” of the 

automotive industry (Automotive industries 2004: 6; Dow Jones 2010). In order to live 

up to this reputation and keep its position, we believe that the automaker needs to invest 

in the technology, which major automobile manufacturers in the industry regard as being 

the ultimate solution to a sustainable future (Sperling & Gordon 2009: 34).  

Subsequently, we will look further into the BMW Group’s innovativeness in connection 

with the hydrogen fuel cell technology. 

6.3.1. Innovation and hydrogen fuel cells 

This final subsection on BMW will exclusively focus on innovation. To set the stage, we 

will initially give a small introduction of the theory that we will draw on before 

implementing it.  

 

The 1998 article by Peter Drucker defines innovation as “the effort to create purposeful, 

focused change in an enterprise’s economic or social potential” (1998: 3). In regards to 

the hydrogen fuel cell technology, the alternative is purposeful since it is emission free 

relative to the ICE and other previously mentioned alternative propulsion technologies, 

excluding the electric vehicle. In addition, this is also what differentiates it from the 

competitive alternatives in the near future. On a longer term, the automotive industry 

agrees that this will be the preferred fuel of the future primarily due to its sustainable 

potential and competitive advantage of emissions and range (Sperling & Gordon 2009: 

34). The BMW Group is perhaps investing in this long-term technology primarily for 

these reasons, and mainly due to the probable economic advantages that the automaker 

will gain in the future – encompassing both elements in Drucker’s definition of 

innovation – “economic” and “social potential”. 

Drucker states that there are a number of sources where innovations mainly stem from 

(1998: 4). Four areas of opportunity exist within a company or industry including: 

“unexpected occurrences”, “incongruities”, “process needs”, and “industry and market 

changes” (Drucker 1998: 4).  
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Furthermore, an additional three sources of opportunity exist externally in its social and 

intellectual environment including: “demographic changes”, “changes in perception”, and 

“new knowledge”. We have chosen to look further into “industry and market changes” 

since we regard this to be mostly in alignment with the hydrogen fuel cell technology.  

Within an industry, when market changes occur it gives the players an opportunity to be 

innovative and contribute with something new and differentiated (Drucker 1998: 6). 

Moreover, this is an opportunity to gain a competitive advantage. However, automotive 

companies are often not excited about changing the rules of their game (Drucker 1998: 

6). In fact, “when market or industry structures change, traditional industry leaders 

again and again neglect the fastest growing market segments ” (Drucker 1998: 6).  

This could e.g. be due to the challenges that are attached to the innovation in question, 

which for hydrogen, as we have gone through earlier, is the limited and costly refuelling 

infrastructure, the costs of R&D, storage problems etc..  

There are several sources from which automakers feel pressured to introduce innovations, 

namely: “policymakers aiming for cleaner and more efficient vehicles, customers who 

value many of the attributes of electric-drive vehicles, the research and development 

(R&D) divisions of some automakers, and small start-up companies” (Sperling & Gordon 

2009: 23). We will not treat the latter – “small start-up companies” – since we have 

dedicated an additional section to this subject later on. The remaining, however, all match 

Drucker’s “industry and market changes”. For the automotive industry policymakers set 

the emissions standards e.g., since automobile manufacturers are not likely to lead the 

way to a more sustainable future on their own (Sperling & Gordon 2009: 179). This way 

automakers are forced to manufacture vehicles that are in line with those standards. Most 

often, though, consumers have a stronger voice in motivating market shifts and 

technological innovation (Sperling & Gordon 2009: 151). “Changes in consumers’ 

purchasing preferences can fundamentally alter the marketplace, as demonstrated 

recently by the shrinking market share of SUVs and the growing market share of hybrid 

vehicles” (Sperling & Gordon 2009: 151). Finally, pressure from competition is of course 

always a motivator.  
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Even though the above-mentioned “industry and market changes” might have pressured 

the BMW Group to innovate and manufacture a hydrogen fuel cell powertrain, the 

automaker’s position as a leader in innovation and sustainability (Automotive Industries 

2004; Dow Jones 2010) also plays an important role, since they may wish to keep that 

reputation intact. Nevertheless, the BMW Group is facing several obstacles to fully 

manufacture and mass-produce the hydrogen fuel cell vehicle. Obstacles that we covered 

earlier. As a final source of innovation, there has been a knowledge-push where 

opportunity has been created by pushing the frontiers of science forward (Tidd & Bessant 

2009: 230) of the hydrogen fuel cell technology. Yet, further knowledge is essential for 

the BMW Group to work through the limitations and gain an innovation that is complete.  

Sub conclusion 

This section on the BMW Group was commenced by a company introduction and a 

description of the automaker’s strategy towards sustainable mobility through different 

propulsion technologies. In response to the automaker’s overall objective, their strategy is 

mainly focused on delivering premium and innovative products. In connection with this, 

the BMW Group is experimenting widely on the long-term alternative propulsion 

technology, hydrogen fuel cells. We stated that this, among other things, could be due to 

the automaker’s position as a leading innovator and “sustainability leader”.  

Hereafter, the hydrogen fuel cell technology was described in more detail and a 

discussion of its opportunities and limitations was put forth, concluding that a mass 

marketing of this technology is about 30 years away. 

Finally, we applied Drucker’s article to arrive at the conclusion that pressure from 

policymakers, consumer demands and competition are sources of innovation. Moreover, 

as a last source we mentioned knowledge-push briefly, and ended the section by stating 

that further research and knowledge is essential for the BMW Group to overcome the 

limitations, and design a successful innovation. 

Generally, the vested interest of players in the automotive industry is, to a large extent, on 

gasoline-powered vehicles. Therefore, they are more prone to keeping this current 

technology and developing it further.  
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A portfolio of knowledge, however, has been and is continuing to be developed, which 

may make the automakers more willing to pursue new alternative technologies – 

depending on the amount of external pressure.  
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7. An overall comparison and discussion 

The objective of this section is to sum up the findings of the five previous ones. The 

following will be structured according to the three research questions that were presented 

in our problem statement. These questions, that were developed in order to be applied as 

a framework throughout the thesis, will also set the scene for a comparative analysis and 

discussion below.  

 

Subquestion 1: What are the alternative propulsion technologies that are 

pursued by the individual automobile manufacturers? 

 

To give an overview of this question, a figure of the automakers and their pursuit towards 

sustainable mobility through the alternative propulsion technologies, included in this 

paper, has been developed: 

 

“Alternative propulsion technologies pursued by the automobile manufacturers” 

 
 

 

Figure 7.1 

*  = The characteristic technology of the automaker’s ”green” portfolio  

!  = The technology is pursued   

÷  = The technology is not pursued / the technology is not mentioned as part of    

                    the automaker’s ”green” portfolio  
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As evident from the above figure, the five automakers are, overall, pursuing a broad 

range of alternatives. The only exception is the range extended electric vehicle from 

General Motors, which we have therefore chosen to treat separately, although it can be 

said to fall under the hybrid electric technology. As we have stated throughout the paper, 

automakers are exploring various alternatives since the future replacement of the ICE 

remains unknown. Furthermore, the risks attached to investing exclusively in one 

alternative are too great cost-wise and competition-wise, if this does not turn out to be the 

dominating technology of the future. At the same time though, we have also encountered 

that each automaker has a technology of preference among this broad range of 

alternatives. The red stars in figure 7.1 exemplifies the characteristic technology that lies 

at the core of the individual automakers’ “green” portfolio, which leads us to the second 

subquestion. 

 

Subquestion 2: What is the individual automobile manufacturer’s 

characteristic alternative within its “green” portfolio, and 

why?  

 

As the technology of focus within each automobile manufacturer’s “green” portfolio has 

already been covered by the above figure, we will attempt to outline their primary 

reasons behind their alternative of choice. Based on the diverse characteristic alternatives 

and the varying theory and sources used, different conclusions were reached in the five 

previous sections to why the technology in question is the characteristic alternative of the 

individual automaker.  

For Volkswagen, their commitment to advances to the ICE is mainly based on figures 

claiming that this technology will continue to dominate new-car sales. In 2020, the 

number has been estimated to be 72% in the four key markets – Western Europe, North 

America, Japan and China. Consequently, this technology should be the focal point of 

attention of the remaining four automakers as well. Why they seem to focus on other 

alternatives will be described next. 
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Toyota has drawn its full attention to the HEV. The automaker was not regarded as an 

environmentally friendly leader prior to the launch of the Prius, but has gained this image 

with its renowned hybrid model. Hence, the automaker focuses on the hybrid electric 

technology because it has helped and continues to help the corporation to achieve a 

“greener” image. Moreover, there generally seems to be an increasing demand for HEVs. 

The symbolic values that these hybrids contain can have a positive effect on their demand 

and help boost sales, as has been the case with the Prius.  

General Motors has been and is, to some extent, still known for providing large-size and 

polluting vehicles. However, since there has been a market shift towards environmentally 

friendliness, the American automaker’s reputation does not seem to be in alignment with 

current market demands. The automaker relies on the REEV in an attempt to attain a 

more environmentally friendly image and, simultaneously, to divert from its former 

corporate image. In addition, the REEV is the only technology that is not pursued by all 

automakers (see figure 7.1). General Motors’ attempt to differentiate from competitors, 

especially the Toyota Prius, has thus been accomplished.  

The Renault-Nissan Alliance views the fully electric vehicle as the technology containing 

the most potential to meet external pressure. Furthermore, the alliance believes that this 

technology has a large future potential, exemplified by their estimation of this type of 

vehicle having a 10% market share of new-car sales in 2020 (worldwide). Hence, they 

see the adoption possibilities of EVs to be considerable within a medium time frame, and 

are preparing themselves to meet this demand.  

The overall objective of the BMW Group is to be “the leading provider of premium 

products and premium services for individual mobility” (p. 88). Furthermore, the Group 

views sustainability as a determiner to reach this objective. At the same time, the 

automaker is known in the industry as a leading innovator, and as a “sustainability 

leader” according to Dow Jones’ sustainability indexes (2010). We believe that the Group 

places emphasis on this alternative because it is regarded as the ultimate solution towards 

sustainable mobility, and since the BMW Group has a certain reputation to live up to. 

However, the hydrogen fuel cell technology has not been commercialized and is many 

years away. Such limitations, as well as opportunities, will be explored in the subsequent 

for all the different automobile manufacturers’ alternatives. 
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Subquestion 3: What are the opportunities and limitations attached to the 

individual automobile manufacturer’s characteristic 

alternative technology?             

We have structured subquestion 3 in a time perspective, due to the opportunities and 

limitations of some of the alternatives reappearing, e.g. for the HEV and the REEV which 

have many similarities in this respect. Based on a three-step time frame of “status quo”, 

“short-term” alternatives, and “medium-long-term” alternatives, the following will 

include a discussion of the opportunities and limitations of the alternative propulsion 

technologies we have dealt with. 

 

Status quo 

The ICE is still predicted to be the leading technology for at least the next ten years. 

Therefore, advances to the traditional powertrain was our primary step on the path 

towards sustainable mobility, exemplified by Volkswagen, which we will treat as our 

status quo, as it is a slight development of the current technology.  

Apart from being the dominating powertrain technology in the near future, this 

technology has a considerable development potential as well. The HEV and EV may well 

achieve greater CO2 reductions, but this comes at a higher cost. Generally, the advanced 

ICE is regarded as the least environmentally friendly alternative compared to the other 

technologies of figure 7.1, since it relies solely on the use of fossil fuels. However, even 

though this is no more than a short-term solution that will be replaced by other more 

sustainable alternatives in the longer-term, the ICE is difficult to replace since the 

technology is embedded. 

 

Short-term 

In the short-term, we included the intermediate step between the ICE and EV. Hybrids 

are generally viewed as a transitional instrument to reach a future free from oil.  

Although we have treated the REEV separate from an HEV in figure 7.1 it is still quiet 

similar to the HEV, which is why we will look at these together, represented by General 

Motors and Toyota. 
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A common denominator for these two vehicles is the low switching costs required, i.e. 

that it does not require a large behavioural modification from a consumer point of view. 

Therefore consumers may prefer this alternative propulsion technology compared to the 

others, excluding the advanced ICE. Steady sales numbers of the Prius can also be said to 

reflect that the hybrid electric vehicle has been accepted and adopted to a certain degree.  

Both alternatives rely on gasoline, which equals a low CO2 emissions reduction compared 

to the medium-long-term solutions portrayed by EVs and HFCVs. General Motors has 

differentiated its REEV that can travel up to 40 miles on electricity alone. However, once 

the battery is depleted the vehicle relies on gasoline to propel the extended range. One 

major limitation to General Motors’ REEV is the price, while the price of a Prius is very 

close to that of an average conventional vehicle. The hybrid technology has been proven 

valid since we already see HEVs such as the Prius being sold widely. Nevertheless, this 

technology will most likely constitute a considerably lower market share compared to the 

ICE in the near future, and it only remains an intermediate step in the transition towards 

sustainable mobility. Hence, it will inevitably be replaced by the medium-long-term 

solutions that we will look at next. 

 

Medium-long-term 

The medium-long-term technologies are the EV and the HFCV represented respectively 

by the Renault-Nissan Alliance and the BMW Group. The greatest advantage of these 

alternatives is their potential for zero emissions. Furthermore, the EV is more energy 

efficient than the ICE but not compared to the HFCV. Another advantage the HFCV has 

over the EV is its longer driving range, which for the LEAF e.g. is only approximately 

100 miles. Moreover, the refuelling time of an HFCV is quicker than the 4-8 hours it 

takes to recharge an EV battery. A major disadvantage, which counts for both these 

technologies, is the limited or almost nonexistent recharging/battery swapping and 

refuelling infrastructure. Matters do not seem as severe for the EV as they do for the 

HFCV, though. For one, building an entirely new refuelling infrastructure is immensely 

expensive for the latter. In addition, problems attached to the storage of hydrogen – 

hereunder temperature of storage and the limited time of storing – still remain 

unresolved.  
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The fuel is not largely available, and has been forecasted to be in limited supply in 30 

years time. Because of these issues, further R&D investments are required. Another 

limitation is that these technologies are novel and relatively unknown by consumers. 

Combined with the above disadvantages this makes EVs and HFCVs a medium-long-

term alternative.  

Having looked at the roads pursued by these established automakers in connection with 

sustainable mobility, we will briefly turn to an additional perspective covering a new 

environmentally friendly entrant.  
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8.1 New environmentally friendly entrants  

This section provides an additional and brief perspective to sustainable mobility, since 

the increasing environmental focus and alternative technologies has contributed to the 

development of relatively new automobile manufacturers.   

Initially, some of these new manufacturers are described briefly, followed by a more 

thorough overview of one of them. The latter is done in order to gain an understanding of 

the reasons behind the company’s founding and the market opportunity it tries to take 

advantage of. However, the road ahead for this company could be problematic, because 

entering the automotive industry is not easily accomplished, which is ultimately 

discussed in this section.  

8.1.2 The new entrants        

A common denominator for these new entrants is that they mainly rely on electricity, to 

some extent, to propel their vehicles, and are extremely small compared to the companies 

we have dealt with in the previous sections. In our research on the topic, we have come 

across five noteworthy new entrants including: 1) Fisker Automotive, an American 

premium plug-in hybrid electric vehicle manufacturer, 2) BYD Auto, a Chinese 

manufacturer offering both conventional, hybrid and electric vehicles, 3) CODA 

Automotive, an American electric vehicle manufacturer, 4) Think, a Norwegian electric 

vehicle manufacturer, and 5) Tesla Motors, an American electric vehicle manufacturer 

(Fisker 2010; BYD 2010; CODA 2010; Think 2010a; Tesla 2010a). These companies 

have been founded in 2003 and onwards, indicating their relatively new entry on the 

automotive scene, with the exception of Think – dating back to 1991 (Think 2010b). In 

avoiding a prolonged and slightly repetitive description of all these new entrants, we limit 

the following to consist of only Tesla. Below, this company is explored further, and 

finally we attempt to demonstrate some of the potential challenges this new entrant is 

faced with.   
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8.1.3. Tesla Motors  

Tesla “was founded in 2003 by a group of intrepid Silicon Valley engineers who set out to 

prove that electric vehicles could be awesome” (Tesla 2010a). Their motivation for 

establishing specifically an electric vehicle manufacturer can be seen in connection with 

the company’s views on the internal combustion engine (ICE). Tesla e.g. states that “the 

reliance on the gasoline-powered internal combustion engine as the principal automobile 

powertrain technology has raised environmental concerns, created dependence among 

industrialized and developing nations on oil largely imported from foreign nations and 

exposed consumers to volatile fuel prices” (Tesla 2010b). Partly based on these 

drawbacks of the ICE, Tesla believes there is a “historic opportunity for companies with 

innovative electric powertrain technologies”, illustrating the market potential they 

envision and attempt to seize (Tesla 2010b).    

Since the inception of the company as a small start-up and until now – October 2010 – it 

has grown considerably. Currently, Tesla employs a little over 800 people, it has stores in 

13 locations worldwide and their vehicles have been sold in over 25 different countries 

(Tesla 2010a). Their only available model is the $109,000 two-seat Roadster, which has 

reached a sales figure of just above 1,000 units since it was launched in the beginning of 

2008 (Carty 2010; Tesla 2010a). Tesla can therefore be described as “a tiny niche player 

in the competitive global luxury car market” (Voelcker 2010). Despite the very limited 

number of vehicles sold, the company’s ambitions for the future are much higher for their 

second model, a four-door sedan named the Model S, and it is “expected to cost about 

$50,000 after federal tax credits” (NY Times 2010). “Tesla’s goal is to build 20,000 

Model S sedans a year”, although this “is not scheduled until 2012, or possibly later” 

(NY Times 2010). In trying to achieve this goal, Tesla has completed what we would 

term as three different but related milestones. First, they were granted a $465 million loan 

from the U.S. Department of Energy (DOE) “for construction of a manufacturing facility 

in southern California on the Model S electric sedan and a powertrain manufacturing 

facility” in the same area (FDCH 2010). Second, Toyota Motor Corporation has invested 

$50 million in the company and they “will collaborate on future technology projects” 

(MarketWatch 2010).  
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From Tesla’s viewpoint they “will undoubtedly benefit from Toyota’s mass-production 

expertise – especially as it plans to bring its new Model S sports sedan into production” 

(MarketWatch 2010). Third, the company has had its initial public offering (IPO), 

wanting “to raise $213 million to finance factories and to acquire manufacturing 

equipment” (Carty 2010). Even though these milestones represent a positive progression 

for Tesla, some substantial problems still need to be confronted. From an economic 

perspective the company has, for instance, lost $290 million since the founding, and has 

never experienced a profitable quarter (NY Times 2010).  

In the next subsection, we will try to address some of the major challenges that Tesla has 

to overcome in order to be profitable and hereby secure its continued existence in the 

long-term. However, we will not go into detail about all the challenges facing this new 

entrant in entering the automotive industry. A comprehensive evaluation of the entire 

company is beyond this section. Instead, we attempt to highlight, although briefly, a few 

fundamental barriers to their entry.  

8.1.4. Barriers for Tesla as a new entrant 

The barriers Tesla has to surmount are mainly drawn from some of the aspects that Peter 

Wells puts forth in his chapter – “Alternative business models for a sustainable 

automotive industry” – in the book entitled: “Perspectives on radical changes to 

sustainable consumption and production - System innovation for sustainability”.   

Before relating Wells’ complicated chapter to the context of Tesla, an introduction of the 

former is presented. 

Based on the automotive industry, the purpose of his chapter is “to demonstrate that 

alternative business models have the potential to redefine the terms of competition and in 

so doing realign business with society” (Wells 2008: 80). This realignment of business 

with society can be viewed in connection with mobility being one of the “major 

dimensions of modern life that account for the majority of the ecological impact of 

contemporary consumption patterns” (Wells 2008: 82). More simplistically put, the 

previous quote can be boiled down to the necessity of automobile manufacturers 

becoming more environmentally friendly, without going into a discussion about their 

effects on the entire ecosystem and contemporary consumption patterns.  
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Returning to the purpose of the chapter, and also evident from its title, the term “business 

model” plays a dominating role and is therefore defined. “A starting point for business 

models is to understand the relationship between the product as an artefact, the 

production processes needed to make it and the structure of industry that emerges as a 

result” (Wells 2008: 84). In trying to elucidate this quite difficult definition, Wells further 

describes the business model as “a combination of the structure of the business, the 

product-service offering and the way in which added value is provided to the customer” 

(2008: 85). A business model can hereby be seen as encompassing different but 

interconnected elements such as e.g. the product, its production processes and the 

structure of the business.  

Our assessment of why the business model is almost an omnipresent feature of the 

chapter is “that the prevailing business model is under pressure”, according to Wells 

(2008: 89). “These pressures are manifest in the economic performance of the business 

model, with many major vehicle manufacturers and suppliers struggling to attain 

profitability” (Wells 2008: 89). In regards to Tesla an interesting point is, however, that 

“the economic pressures are being compounded by growing concerns over sustainability” 

(Wells 2008: 90). These sustainability concerns refer to the issues of fuel consumption 

and CO2 emissions, and with them “comes an imperative for radical technological 

change in the power train” (Wells 2008: 90). Such a technological change could very 

likely include electric engines, which e.g. is the technological propulsion focus of Tesla.  

When combining the above economic and environmental challenges facing the industry, 

Wells claims “there is scope now for the introduction of new business models that can 

embrace both” (2008: 90). Nevertheless, we do not intend to hypothesize that Tesla could 

be considered as the embodiment of a new business model. This is largely due to the 

following three reasons: 1) it is difficult to define and put into operation a genuinely 

successful new business model, 2) the business model of the automotive industry changes 

extremely slowly, and 3) incumbent automobile manufacturers are in many respects the 

most able to institute change towards new business models (Wells 2008: 85+84+90).  

Even though Tesla might not constitute an alternative business model, we still find Wells’ 

ideas on the prevailing one, in particular, to be relevant in connection with the company.  
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Having taken a minor detour from the entry barriers Tesla is faced with, in the subsequent 

we argue and touch upon that these are related to the current automotive business model. 

“Under this model the key determinant of the scale and scope of production is the 

requirement for economies of scale in manufacturing, a consideration shaped by the 

capital intensity of the production process” (Wells 2008: 87). This indicates that 

economies of scale and a substantial amount of capital is necessary within the industry. 

Moreover, both economies of scale and capital requirements are described by Michael 

Porter as two of the six major sources of barriers for entering a new market (1980: 37). 

Elaborating on the former “economies of scale are a classic ‘double-edged sword’ in 

that, with this business model, the vehicle manufacturers absolutely have to achieve high 

output or suffer financial loss” (Wells 2008: 87).  

A high output of vehicles does not seem within the grasp of Tesla considering its current 

sales figures as well as limited future production expectations for the Model S, as 

described earlier. This has, for instance, led industry analysts to question “how the 

company will achieve the economies of scale to let it make money on volumes of 20,000 

Model S cars a year” (Voelcker 2010). In addition, the need for economies of scale has 

resulted in the industry in general suffering from “endemic overcapacity, an ability to 

produce many more vehicles than the market can absorb” (Wells 2008: 87). As a 

consequence of this, vehicle manufacturers’ profitability has been affected, and “returns 

to capital are low, typically below 5%, and often negative” (Wells 2008: 87). Without 

being able to pinpoint the lack of economies of scale as the cause, it is, nonetheless, 

interesting to note that Tesla has never had a profitable quarter and has lost almost $300 

million, since the company was founded (NY Times 2010). This financial issue leads us 

to the capital requirement, which is another potential barrier. When looking at Tesla from 

an outside perspective, it is difficult to estimate whether or not the capital e.g. acquired 

through the IPO and the DOE loan is sufficient, bearing in mind that the automotive 

business model “is characterised by high capital intensity” (Wells 2008: 81).  
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In regards to the IPO, John O’Dell, senior editor for the blog “Green Car Advisor”, has 

for instance said: “the money it will raise will help the company achieve its goal of 

putting the Model S into production by the end of 2011, but it is still a drop in the bucket 

compared to the capital it will take to keep an auto manufacturer running and healthy in 

the long term” (Carty 2010).  

In summarising the above, auto analysts find it hard to believe that Tesla has any hope of 

growing as an independent automaker, because “the capital needs, economies of scale, 

and low margins of the global industry pose hurdles the company is too small and too 

under-capitalized to overcome” (Voelcker 2010). The road ahead for Tesla therefore 

seems difficult, and the company might potentially exemplify that the automotive 

industry still “remains characterised by high entry barriers” (Wells 2008: 81).  

8.2. Sub conclusion 

This section was initiated by briefly describing five new entrants on the automotive 

scene. These entrants predominantly rely on electricity for the propulsion of their 

vehicles, and thereby provide an additional viewpoint towards sustainable mobility within 

the broader framework of this thesis. Out of the new entrants, we chose to solely 

concentrate on the American electric vehicle manufacturer Tesla Motors. We looked at 

the reason behind the company’s founding and the market opportunity they envision to 

capture, which is heavily related to electric powertrain technology. However, entering the 

automotive market is a complicated endeavour and economies of scale, capital 

requirements, and low margins for profitability were put forth as a few fundamental 

barriers pertaining to Tesla. Based on these, auto analysts concluded that the future for 

Tesla, as an independent company, does not appear too promising. 
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9. Conclusion       

In the five sections on the established major automobile manufacturers we explored their 

“green” portfolio and focused on one characteristic alternative technology for each 

company. Based on this, we assess that a transition towards sustainable mobility is 

occurring. This is exemplified by the companies’ pursuit of a broad portfolio of 

alternative propulsion technologies, which are quite similar to a large degree.  

The pursuit roughly follows a development path from advanced internal combustion 

engines (ICEs) via hybrids to eventually electric and hydrogen fuel cell vehicles. The 

extent and exact time frame of this development is, however, difficult to predict the 

further we look into the future. Nevertheless, it seems highly probable that the ICE will 

continue to be the dominating technology of new-car sales in 2020. As concluded in the 

Volkswagen section, this is primarily due to the ICE being the most cost-effective way to 

reduce CO2 emissions, and its emissions efficiency can additionally be improved by 

approximately 20%. Despite this, automakers have launched, or will be launching, more 

efficient hybrids that only partially rely on the ICE. Toyota has e.g. successfully 

introduced its well-known Prius, a model that incorporates environmentally friendly 

symbolic values. The cumulative sales of the model have exceeded 1.2 million units 

worldwide, reflecting a consumer interest in this type of vehicle. Due to this consumer 

appreciation for “green” hybrids, General Motors is also about to commence selling its 

heavily publicized Volt/Ampera. A reason behind the company’s introduction of this 

model is to attain a more environmentally conscious image, and thereby steer away from 

its former image as a provider of gas-guzzling SUVs. Whether or not the company will 

succeed in revitalising its image and prosper from selling this model remains to be seen, 

but the Prius is indicative of hybrids being commercially viable. Such consumer adoption 

possibilities do, however, not appear to extend to electric vehicles. In the Renault-Nissan 

Alliance section the many stakeholders and their related impediments were viewed as 

hindering potential uptake of this sort of vehicle. Similarly, many barriers for electric 

vehicles were identified in the U.S. market. In 2020, their market share was estimated to 

only 3.1% of automotive sales in the U.S., even though the country is believed to lead the 

emergence of electric vehicles as a means of mass transportation.         
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Another propulsion technology that seems even more distant is the hydrogen fuel cell 

vehicle, which was explored in the BMW section. This innovative technology is 

considered to be the ultimate solution to sustainable mobility, since it is zero emitting and 

superior to the electric vehicle in regards to e.g. range. Nonetheless, various limitations 

are attached to this fuel, illustrating that a market entry of such vehicles is predicted to be 

at least 30 years away.  

Overall, the pursuit towards sustainable mobility progresses slowly and the replaceability 

of the ICE has proven difficult as well as very unlikely within the next decade. Apart 

from the advanced ICE, the alternative technology that is most feasible within this time 

frame is the hybrid electric vehicle, because it represents only an incremental adaption of 

the ICE. More environmentally friendly solutions like the electric vehicle, which has the 

potential to produce zero emissions while being driven, will in 2020 probably only 

constitute a minuscule market share. To prove whether the slow progression towards 

sustainable mobility will materialize, technology development and the rate of diffusion of 

alternative technologies could be interesting aspects to consider for future research.   
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