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Abstract 

The Sound of Silence 

William Lewin 

 

The motorcycle industry is experiencing a paradigm shift. Alternatives 

to fossil fuels and changing customer preferences have slowly begun 

phasing out parts of the traditional motorcycle market. As a result of 

this, electric motorcycles are growing in popularity. A theory which 

discusses and theorizes regarding these types of industrial paradigm 

shifts is the theory of disruptive innovation. Disruptive innovation was 

introduced by scholar Clayton Christensen and has received a lot of 

attention since. The aim with this degree project was to contribute to 

our collective understanding of the innovation process by examining 

the electric motorcycle industry from the perspective of disruptive 

innovation. 

 

This was accomplished by compiling an industrial history of electric 

motorcycles which was analyzed using the concepts introduced by 

Christensen and further developed by his critics. This study used 

secondary information compiled in an industrial history using the 

narrative approach to historical analysis. The results showed that 

Christensen’s version of disruption was the most suited to explain the 

early attempts at electric motorcycles. The versions of disruption 

proposed by Christensen’s critics provided insight into how customer 

needs and the motorcycle market developed disruptive susceptibility 

over the years. 

 

The results of the study suggest that producers of electric motorcycles 

are adapting their products to the mainstream market instead of 

considering low-end markets with disruptive potential, which indicates 

that the actors are not expecting disruption as Christensen describes 

it. 
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Popular Science Summary 
 

This study means to explore a particular theory of innovation. The theory in question, 

disruptive innovation, was introduced by a man named Clayton Christensen who is known as 

one of the great thinkers in the innovation and business management fields. Disruptive 

innovation was meant as a theory based on his observations, that some large corporations 

seemed to fail despite doing “everything right” according to traditional management theory.  

 

The theory gained a lot of traction throughout the 1990’s and 2000’s, which prompted some 

to respond to the theory with criticism in a number of aspects: that the model lacked 

predictive potential, there was hindsight bias in his cases, and there was no certainty. Those 

who criticised Christensen were often interested in disruption but saw potential for 

improvement. The criticism also spawned multiple variations and improvements which 

resulted in frameworks for evaluating more factors which could impact disruptive 

innovations. 

 

I’ve used these versions and frameworks along with the ideas by Christensen to analyse the 

electric motorcycle industry. This meant conducting a case study where three major areas 

were investigated: the industrial history, the competitive environment and how major 

motorcycle manufacturers have reacted to the potential threat of electric motorcycles. The 

study was conducted using secondary information from an extensive literature study. The 

theories of disruption were then used to analyse events in the industry which could be related 

to disruptive innovation, to suggest improvements to the theory and contribute to increased 

understanding of the innovation process. 

 

My findings indicate that the theories of Christensen were the most suited to early 

developments in the electric motorcycle industry, which never found commercial success. The 

theoretical improvements and frameworks which were based on Christensen were more 

helpful in understanding how customer preferences and market developments impacted the 

degree of which a market is vulnerable to disruptive innovation. Therefore, I would 

recommend further studies to further investigate the issue of the disruptive potential of 

electric motorcycles, possibly focusing on the role of government subsidies and further 

improving the framworks which were based on Christensens theories. 
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1 Introduction 
 

Motorcycles are generally seen as different things around the world. In some parts of the world, 

Harley Davidson’s rule the roads with their epic stylish cruisers. In other parts, motorcycles are 

seen mostly as a cheap method of transportation. But as the world evolves, so must the industry. 

Due to emission laws and pollution, petrol engines are on the way out. This opens a new market 

for a mode of transportation. The electric motorcycle (used interchangeably with the term e-

motorcycle in this thesis) industry has fascinating growth potential, with incoming government 

subsidiaries, rising adoption of lithium-ion batteries, and increasing demand for faster, simpler 

mobility. Some major selling points of an electric motorcycle are considered to be less noise, 

no complex gear shifts, and less maintenance overall. There seems to be conflicting opinions in 

the market regarding the transition to electric motorcycles. Some people like electric 

motorcycles, some people hate them, and some people fear them. Those who fear them seem to 

be acting as they will lose their place as market leaders if they fail to keep up with the times. 

The CEO of prominent motorcycle manufacturer Ducati have even stated that every motorcycle 

manufacturer has to compete for the attention of younger motorcycle customers, which are not 

“petrolheads” and that their future depends on it. 

 

The effectiveness of policymaking, possibilities for innovation and future needs to support the 

transition to emissions-free personal transportation is being researched more and more. But the 

main focus of previous research is to investigate the transition from fossil-fuel based cars to 

emissions-free cars. The transition from fossil-fuel based motorcycles is also important, as the 

world’s fastest growing areas in terms of motorization and population have adopted 

motorcycles as their main form of personal transportation. Therefore, I want to examine this 

case as a case of a lesser approached market of the automotive sector. In the future, we as a 

society also have to consider alternatives which have the potential to take advantage of 

renewable energy alternatives.  

 

The issue which I will be investigating is an issue of innovation. (Jones et al., 2013). For this 

thesis, the theory of disruptive innovation, initially conceived by Clayton Christensen will be 

used as a framework to examine the E-motorcycle industry. The works criticizing Christensen’s 

theories such as Jill Lepore (Lepore, 2014), Erwin Danneels (2004), and Andrew King (2015), 

among others, will be used to position the research in the discussion about disruption using data 

from the E-motorcycle industry.  

 

The term disruptive innovation was popularized from Christensen’s book “The Innovator's 

Dilemma” (1997)  where a case study of the hard disk drive industry led to the conclusion that 

major players in the disk drive industry were often overtaken (disrupted) by new entrants due 

to listening too much to their current customers and not considering smaller markets with 

different demands. From this, the book goes on to explain how this pattern possibly could be 

generalized as how companies fail despite doing everything “right” according to traditional 

business strategy. The idea of disruptive technology was later turned into disruptive innovation, 

as the theory was further generalized.  
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Beside the disk drive industry, Christensen has investigated another industry in-depth to get his 

point across for disruptive technology in a specific market. An entire chapter in The Innovator’s 

Dilemma (1997) is dedicated to the technological change in the mechanical excavator industry. 

The process of disruption began when combustion engines replaced the previous industry 

standard, steam powered engines in the 1920’s. This had a sustaining effect on the industry, 

meaning that the targeted market for the innovation was the current incumbents. The 

combustion engine simply did the job of the steam engine, but better in most aspects. The 

industry also slowly transitioned to diesel-powered engines with electric motors, another 

sustaining innovation.  

 

A study by Habibie and Sutopo from the Universitas Sebelas Maret in Indonesia also serves to 

examine the industry of electric motorcycles. However, this is done to examine the feasibility 

of launching electric conversion kits for combustion motorcycles in Indonesia. But as their 

literature review was conducted with the worldwide market in mind, an interesting fact is 

presented. The number of research papers published based on continent varied, where Australia 

only presented five published studies, while Asia presented a total of 183 published studies. 

The second most represented continent presented a number of 61 studies. Habibie and Sutopo 

speculated that increasing pollution in Asia has led to an increase in published studies (Habibie 

and Sutopo, 2020). The research gap needs to be considered when looking for data, meaning it 

will be easier to locate data for some markets. 

 

There are several literature streams that discuss disruptive innovations. As I have tried at 

summarizing the key points from Christensen’s view in earlier parts of this paper, I will try to 

cover some of the concepts which could seem similar. Radical innovation and business model 

innovation are some examples of concepts that have evolved using disruptive innovation. These 

models try to problematize, improve, or test determinants of disruptive innovation (Kawamoto 

and Spers, 2019). Radical innovation expands disruption by applying disruption to the 

innovation process, and how firms can build commercially successful ideas internally (Hopp et 

al., 2018). Business model innovation can be described as surviving the threat of becoming 

disrupted. The theory means that by constantly renewing the products your company supplies, 

you can hopefully solve the innovator's dilemma, similar to how Netflix has avoided the fate of 

Blockbuster. Business model innovation was developed more using disruptive innovation, by 

placing the customers of new prospective smaller markets with different needs than the majority 

in a position to co-create innovation (Prahalad and Ramaswamy, 2004; Vargo and Lusch, 2004).  
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2 Aim and Research Questions 
 

The aim of this project is to contribute to our understanding of the innovation process. As is 

stated by Christensen himself, the purpose of building theories is to search for anomalies. This 

provides a reason to revisit and problematize foundational concepts to improve theory using 

data from other markets and industries (Christensen, 2006). 

 

The purpose of the research paper is to analyse the electric motorcycle industry from a 

disruptive innovation perspective. Therefore, I would like to answer three perspective research 

questions by conducting a literature review, the first being: “How was the electric motorcycle 

developed and how has the market for electric motorcycles emerged?” This will be used to 

gather information about the industry to make sure that I have some background knowledge of 

important events and aspects that discern the industry from similar industries, e.g. electric cars, 

combustion motorcycles, etc. The second part of this research question will guide me in 

evaluating the combustion engine-driven motorcycle market to establish a ground for what 

motorcycle customers want as well as examine the disruptive susceptibility of geographically 

different motorcycle markets. 

 

The second research question involves analysing the results from the previous two research 

questions: “What role does disruption play in the transition from combustion engine-powered 

motorcycles to electric motorcycles?”. By applying disruptive theory to my results from the 

previous questions, I hope to find similarities, differences, and anomalies in the theory to gain 

a greater understanding of both disruption and the market. 

 

The third and final research question involves the specific notion of avoiding disruption and the 

innovators dilemma: “What are major motorcycle manufacturers doing to avoid being 

disrupted?” Christensen has theories of how major firms succumb to new technologies by 

“doing everything right” according to what he calls traditional management theory. I wish to 

draw parallels to that theory and look back on my previous research questions to understand the 

actions of major motorcycle manufacturers under the supposed possible threat of disruption. 

2.1 Limitations 

The thesis will mostly be limited to examining electric motorcycles as opposed to electric 

scooters and e-bikes. This stems from their differentiation in performance metrics, barriers for 

adoption for customers (license and cost), market applications etc. Mentions of scooters and e-

bikes will appear to some extent when their inclusion is considered relevant to electric 

motorcycles.  

 

The findings of this study have also not been applied to any industries beside the electric 

motorcycle industry, which limits the generalizibility and applicability of the results. Also, the 

results of the study are speculative, which means that other results could be found in the future 

in regard to disruptive innovation and electric motorcycles. The role of electric motorcycle 
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racing has also only been discussed to a small extent due to time constraints. Finally, the 

timeline of industries and actors limited by the accessibility of data. 

3 Literature Review 
The following chapter is a review of the literature which has been used to provide a theoretical 

background for the study. I will begin by introducing the initial conception of disruption, 

followed by the points of debate in disruption which have been reviewed. Lastly, I will discuss 

the topic of disruptive susceptibility. 

3.1 Christensen’s View of Disruption 

The term disruptive technology first came to fruition in an article titled Disruptive 

Technologies: Catching the Wave by Christensen and Joseph Bower in the 90’s (1995). Prior 

to the article, Christensen had primarily been working with two things. The first of which being 

a thorough review of the disk-drive industry by trying to understand the market environment 

and publishing an article which outlines the history of the market (Christensen, 1992a). The 

other thing that Christensen was doing at that time was trying to find limitations of the iconic 

S-curve. More specifically, Christensen was testing the iteration of the S-curve by Devendra 

Sahal (Sahal, 1981). The onset of which being “As the technology becomes better understood, 

controlled, and diffused, the rate of technological improvement increases” (Christensen, 1992b, 

p. 1). This proved to not be the case. According to Christensen, the S-curve was too simplified 

and ought to include more dimensions beside technological in order to understand the 

substitution of new technologies (Christensen, 1992c). 

 

The desire to improve the S-curve, and the theories that provided its foundation such as “the 

gale of creative destruction” by Joseph Schumpeter (1976) and “crossing the chasm” by 

Geoffrey Moore (1998) led Christensen to start constructing his own theories based on 

experience. Contrary to what one might think, disruptive technologies are not synonymous with 

breakthrough technologies. Disruptive technology was later expanded and rebranded to 

disruptive innovation, to eliminate any notion of this similarity (Christensen and Raynor, 2003). 

According to Christensen, there are some requirements that a disruptive innovation must fulfil. 

If this was not the case, the innovation is classed as a sustaining innovation. The requirements 

for disruptive innovations are the following: some performance metrics of the innovation are 

worse than its competitor but better in some that another customer might value more. Disruptive 

innovation also enters from a smaller market with less profits for which the innovation can 

develop until it becomes good enough for larger segments, referred to as a low-end disruption 

(Bower and Christensen, 1995).  

 

These two aspects are in fact related, according to Christensen. There is always an expectation 

that products in the same market will incrementally improve over the course of time, often at a 

steady linear incline, see Figure 1. This means that eventually, the market will saturate, and 

companies will provide more performance than what the customers are willing to spend their 

money on. Novel markets on the other hand, will have a lower expectation of product 

performance. This means that a product that is initially worse in some respects, still has the 
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chance at succeeding in a novel market. This does not mean that the disruptive innovation will 

underperform for the rest of its existence. In fact, Christensen means that underperformance is 

fleeting, meaning that it may improve at a faster rate and be able to compete with the mass 

market technologies (Christensen, 1997).  

 

Figure 1 – “Model of disruptive innovation”, Christensen et. al (2018),  (CC BY-NC-

ND 4.0) 

 

Bower and Christensen were also not afraid to make bold claims when introducing disruption. 

They narrowed the cause of why business fail in the face of changing market demands down to 

a single reason: Staying close to their current customers. Staying close to customers in the 

context of disruptive innovation means fulfilling the needs of customers and changing a product 

to fit the customer. As previously mentioned, a disruptive technology does not initially meet 

the initial requirements of the mainstream customers. Furthermore, technology with a novel 

combination of features will appeal to a different, often smaller market. In a later book, 

Christensen elaborated on the concept of appealing to a smaller market, with so-called new-

market disruptions. This term is meant to complement the already-existing categories of 

disruption; low-end and sustaining disruptions. The most notable difference in new-market 

disruptions as opposed to a low-end disruption is that it targets non-consumption instead of the 

lower end of the mainstream market. According to Christensen, the key to success in this type 

of disruption is keeping the innovation simple and cheap (Christensen and Raynor, 2003). 

 

To keep up with changes in the market, Bower and Christensen recommend that executives 

learn to spot these developing markets and address them as soon as possible. To address the 

markets and remain successful, the organization which deals with disruptive innovations should 

be separated and become independent from the main organization. By doing this, the disruptive 

organization will not need to cut red tape to make fast-paced decisions which are needed to 

approach smaller markets. It will also allow for a lower overhead to be able to turn a profit, 

even in smaller markets. It is also important to keep the disruptive organization separate for as 

long as possible (especially once they start making a profit), to avoid issues of cannibalization 

https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
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and arguments over sharing resources with the rest of the organization (Bower and Christensen, 

1995). If this is all done correctly, the company should have a greater chance at winning, or 

surviving, depending on how you look at it. 

 

In order to predict whether a technology has the potential to disrupt, Christensen proposes a 

series of steps in the form of a hypothetical vehicle manufacturer who’s been given the task of 

determining the disruptive potential of electric cars. The first step is to physically map out the 

performance indicators of the combustion vehicle industry and their rate of improvement. This 

is then compared to how well the electric car industry can compete with these performance 

indicators. This is done by examining the actions of customers and what they require. 

Comparing the expected rate of improvement for both technologies can give an idea of its 

disruption potential. If the rate of improvement for electric cars is parallel or worse, its potential 

is low. If the rate of improvement is higher, it could very well have disruptive potential 

(Christensen, 1997).  

 

3.2 Christensen Debate 

The theory of disruption has also been criticised on several accounts, which I will be going over 

in this section. Erwin Danneels published one of the first critiques of Christensen’s work, which 

gained traction in the innovation management community (Danneels, 2004). The first point of 

critique is the fact that Christensen does not provide a yes-or-no-criteria to whether a technology 

is considered disruptive. As previously mentioned, Christensen presents a fictional case study 

as a means of getting the reader to theorize whether a technology had disruptive potential or 

not. Another point of critique is the matter of perspective associated to disruption. 

 

The question of “to whom is it disruptive?” followed by “when does it become disruptive?” are 

results of the perceived obscurity. In conjunction with this obscurity, Danneels proposes his 

own definition of the concept disruptive technology: “A disruptive technology is a technology 

that changes the bases of competition by changing the performance metrics along which firms 

compete”. One of the more useful tools by Christensen, according to Danneels is the 

performance trajectory tool (Danneels, 2004, p. 4). But again, the tool lacks depth according to 

Danneels. He instead means that the market is much more complex in terms of key performance 

dimensions, which makes the tool hard to use. There is also a form of hindsight bias in the cases 

that Christensen has selected, according to Danneels. To become a truly valuable model with 

predictive capabilities, Danneels suggests extrapolating data from the industry and predicting 

trends more intuitively (Danneels, 2004). 

 

Costas Markides (2006) agrees with the lack of understanding and obscurity regarding 

disruptive innovation. Markides believes that all types of disruptive innovations are not made 

equal and that there is a need for finer categories to evolve the concept and move forward in 

research. In the introduction, he introduces the terms disruptive business model innovation and 

radical a.k.a. new-to-the world product innovation to proposedly replace the terms provided by 

Christensen. According to Markides, the take by Christensen is too extreme in that the only 

response for dealing with disruption is to disrupt and justifies the obscurity of when the 
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disruption happens by arguing that disruption is a process and can go on for years and years on 

end.  

 

The matter of dealing with disruption is a key point of Markides’ text. Instead of creating a 

separate unit for creating disruptive innovations, he means that there are other growth options, 

and that new is not always better in terms of business models and technology. To name a few, 

investing in adjacent markets or bringing your existing business models to other countries are 

listed as ways to maximize value for shareholders. He also proposes some other strategies 

together with Constantinos Charitou in another article, where the basis for consideration are: 

the degree of conflict between the traditional business and the innovation, and the similarity of 

the markets for the traditional business and the innovation (Markides and Charitou, 2004). 

 

Lastly, Markides argues that new-to-world markets are not likely to be upscaled by those who 

pioneered it, as Christensen suggests. Instead, latecomers to the market are often the ones who 

upscale the market. According to Markides, this is due to the fact that latecomers are often not 

pushing the performance beyond what is required by the customers to the same extent as 

pioneers and are happier to compete based on price instead. Pioneers often see the product or 

market as their passion project and can’t help themselves but to over-engineer the product 

beyond what the market requires. As a result of this, to really succeed and grow, industry 

incumbents should focus on growing markets, because that is what they excel at (Markides, 

2006).  

 

Following in the footsteps of Markides, Ashish Sood and Gerard J. Tellis began working on 

improving the groundwork laid by Christensen among others. In their article Technological 

Evolution and Radical Innovation (Sood and Tellis, 2005) they sought to improve theory on 

how technology develops by testing theories on four technology-intensive industries. Like 

Christensen once did, they sought to improve the S-curve in particular. In the article, they 

introduced the terms primary (similar to hard drive capacity from Christensen) and secondary 

metrics of technological competition to categorize different performance metrics in order to 

gain an understanding of their prioritization and improve their generalization to other industries. 

In this article, they found that an irregular step function is more representative of how 

technology develops than an S-curve (Sood and Tellis, 2005). 

 

Several years later, Sood and Tellis published another article. This time, they had another, more 

ambitious goal.  Their goal was to demystify disruption by introducing something known as the 

hazard model. Markides sought for more nuance and refinement of the different types of 

innovations. This, and more, which was the intention of Sood and Tellis in their article, 

Demystifying Disruption: A New Model for Understanding and Predicting Disruptive 

Technologies (2011). As the title suggests, this article does something new. The non-predictive 

nature of disruption had been one of its more heavily criticised aspects. Sood and Tellis saw a 

lack of clear definitions, supporting data, and, a predictive model. This article was the first rigid 

theory testing paper which claimed to predict disruption by providing seven testable hypotheses 

and a quantitative analysis in seven markets. 
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To formulate the seven hypotheses, they start off by redefining what a technology platform is: 

an independent scientific principle of fulfilling a basic need of a customer. Their example in 

the article is the difference in LED, incandescence and fluorescence, three technologies with 

differing scientific principles which all fulfil the need for lighting. Innovations in these types 

of technologies are inferior on primary performance metrics but superior on secondary, by 

Christensen’s terms. They go on to separate technological innovations into two categories, 

component innovations and design innovations, which both could be equated to incremental 

improvements on a primary technology. The basis of these types of innovations: platform, 

component and design innovations are the basis for which companies compete, according to 

Sood and Tellis (2011). Regarding disruption, they also divide the process of a shift in 

dominance into lower and upper attacks. The difference between lower and upper attacks are 

their performance in the primary metric of competition in comparison to the incumbent 

technology. The lower attack performs worse on the primary performance metric while an upper 

attack performs better on the primary metric than the incumbent. Three dimensions of the 

market where disruption could occur independently are also introduced: technology, market 

and demand disruption. Technology disruption occurs when a new technology outperforms the 

dominant technology at the primary performance metric of the market. Market disruption is 

simply when a firm that uses new technology gains a higher market share than the largest firm 

who competes with the new technology that the disrupting firm uses. Demand disruption occurs 

when the share of products in the market is dominated by a new technology.  

 

The results of the study showed that Christensen was right in believing that the hazard of 

disruption by low priced new technologies is higher. However, the lower attack (similar to the 

idea of disruption by Christensen) was severely underrepresented in disruptions. Incumbents 

were also behind half of the technology disruptions and over half of the firm disruptions (Sood 

and Tellis, 2011). 

 

Jill Lepore, a Harvard historian argues that up until her article titled “The Disruption Machine: 

What the gospel of innovation gets wrong”, disruption has had no loud critics (Lepore, 2014). 

She argues that Christensen has distorted the events of what happened in the disk-drive industry 

at point of examination in conjunction with the introduction of disruptive technology. Lepore 

argues that the disk-drive industry was driven by incremental improvements and that most of 

the disruptors from the industry no longer exist, which is explained by the circularity and 

obscurity of the term. She also discredits Christensen’s work by saying that “Christensen’s 

sources are often dubious and his logic questionable” and providing some examples for this 

claim. According to Lepore, disruption has become too widespread and wrongfully applied in 

too many industries, and should instead be treated as a theory for why companies fail as opposed 

to a prophecy of change (Lepore, 2014).  

 

In response to this harsh criticism, the co-author of The Innovators Solution (2003), Michael 

Raynor argues that Lepore is a part of a counter-movement that seeks to discredit disruption 

rather than help in building its foundational theories (Raynor, 2014). In his rebuttal article, 

Raynor means that Lepore has purposefully made a strawman out of the theory of disruption. 

According to Lepore, her understanding of disruption is the following: “the selling of a cheaper, 
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poorer-quality product that initially reaches less profitable customers but eventually takes over 

and devours an entire industry” (Lepore, 2014). This, according to Raynor, leaves out a lot of 

important elements of disruption, and is simply wrong (Raynor, 2014). Christensen also 

responded to the criticism in an interview. In essence, he claims that she has not read the 

subsequent works of improvement regarding the theory of disruption and that she is 

contributing to the increasing confusion of what disruption means (Bennett, 2014). 

 

Meanwhile this debate grew more personal and strayed away from disruption, Andrew King 

and Baljir Baatartogtokh wanted to put disruption to the test. They did so by interviewing 

experts in 77 of the industries that were examples of disruptive industries from The Innovator’s 

Dilemma and The Innovator’s Solution and talking about their experience in the industry. In 

their discussion, they considered four criteria’s when analysing their findings: “(1) that 

incumbents in a market are improving along a trajectory of sustaining innovation; (2) that they 

overshoot customer needs; (3) that they possess the capability to respond to disruptive threats; 

and (4) that incumbents end up floundering as a result of the disruption” (King and 

Baatartogtokh, 2015). The experts agreed that incumbents usually ignore low-end disruptions. 

However, in most cases incumbents were not exceeding customer needs. Instead, the experts 

mean that improvements in technology will often lead to cost-saving improvements. Such as 

hand-drawn animation being replaced by computer-generated graphics simply due to it being 

cheaper rather than it solely being better. Overshoot in performance was also noted to not occur 

in most industries and being obsolete in others such as the medical industry. Half of industry 

incumbents were equipped resource-wise to deal with new disruptive entrants, as opposed to 

what Christensen suggests. In a third of the cases, disruptive innovation served as complements 

to incumbent businesses (King and Baatartogtokh, 2015). This coexistence is interesting to 

note. 

 

To react to potential rivals, King & Baatartogtokh suggest a three-step process that involves: 

(1) a value appraisal of the industry to see if it is worth competing in; (2) investigate how they 

can use their current assets to their full potential and if they can be used they may be able to 

expand their business; (3) merge with rising stars in the disruptive technology industry. These 

three steps resonate with the strategies that Markides (2006) suggests, in that incumbents should 

focus on growing, acquiring and collaborating. 

 

3.3 Disruptive Susceptibility 

 

Since the work by Sood and Tellis (2011), researchers have been conveying the need for 

predictive theory regarding disruptive innovation. Philip Klenner, Stefan Hüsig, and Michael 

Dowling were among them. They introduced the concept of disruptive susceptibility in 2013 

(Klenner et al., 2013). According to their study, the readiness of established value networks of 

a market and the time-to-market for a disruptive innovation can be used to assess the possibility 

of an innovation being successful in a market. They came up with 14 propositions or hypotheses 

to operationalize these claims in a predictive manner. Some examples of these propositions are 

the excess of demand in existing markets, the degree of turnover of companies in the industry, 
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and the degree of barriers to entry in the market. These propositions were put to the test 

predictively in the German car industry, specifically those who produce new cars. From their 

findings, they argue that the susceptibility of an industry is closely related to the maturity of the 

market and the organizations within it. They also propose four factors that could increase the 

disruptive susceptibility of a market: “1) constant competition with low market growth in the 

value network, (2) increasing market concentration on a high level, (3) the introduction of a 

radical sustaining innovation by established firms, and (4) increasing market prices and 

simultaneous decreasing sales volume”. Contrary to what Christensen suggests, Klenner et. al. 

also found that low-end markets must be relatively saturated in terms of offerings to be 

susceptible to disruptive innovation (Klenner et al., 2013).  

 

Julian Müller and Raphael Kunderer wanted to put the Sood and Tellis (2011) model to the test 

through a study (2019). The objective of their study was to find potentially disruptive battery 

technologies, since there are current problems with lithium-ion batteries counteracting the 

sustainability goals for which they were intended to be used to fulfil. To accomplish this, they 

sampled 53 experts and sent out a survey regarding the seven hypotheses provided by Sood and 

Tellis (2011) in their respective industry. The hypotheses by Sood and Tellis was used to try 

predicting disruption, despite other alternatives out there. Among them was the proposal from 

Danneels, where he suggested that extrapolation of industry data be used intuitively. According 

to Müller and Kunderer, extrapolation can only predict evolutionary developments rather than 

disruptive innovations. Some other methods are included but deemed unfit for the case. The 

study found that durability, weight and high costs of batteries have been an obstacle for the 

implementation in multiple industries. Only four of the seven hypotheses could be supported 

by the experts. Unlike Sood and Tellis (2011), Müller and Kunderer also found that large 

enterprises were the main drivers of disruptive innovation.  

 

Jay Paap and Ralph Katz (2004) have provided another take to predicting disruptive 

susceptibility. According to them, the interplay of customers’ needs and technologies ability to 

fulfil them is paramount. The phenomenon of a firms demises due to being overtaken by 

disruptive innovation is referred to as the tyranny of success by the authors, a concept which 

seems like why companies fail according to Christensen. But as opposed to Christensen, Paap 

and Katz see pleasing the existing customer as the key to not being disrupted. More specifically, 

focusing on the needs of the customer and how it is developing. Paap and Katz argues that an 

innovation starts as connection between an unfulfilled customer need and a means to fulfil that 

need via technology. In addition to this, they argue that technology only has a chance to become 

replaced when there is an unmet need in the so-called driver (previously referred to as primary 

performance metric, such as capacity for hard-disk drives) which the current dominant 

technology is unable to address. Incumbents in industries must therefore watch out for when 

customers no longer value improvements in the driver of the industry. When this happens, a 

new driver is forming from traditional secondary performance parameters which leads to new 

needs to be met. This also means that an old technology need not be disbanded just because it 

has matured. Based on this information, to predict disruption, Paap and Katz suggest that 

focusing on drivers will allow firms to anticipate the change that drives disruptive innovation. 
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In a comprehensive review of disruptive innovation theory up until the time of publication, Dan 

Yu and Chang Hang have examined how emerging disruptions have been conceptualized (Yu 

and Hang, 2010). In their article, they focused on clarifying the concept of disruptive innovation 

and delve further into four perspectives of disruptive innovation theory: internal, external, 

marketing, and technological. The first and second perspectives are well covered in the previous 

parts of this text. One of the more interesting points from the text are the environmental and 

contextual factors for disruptive innovation. It is argued that technologies cannot become 

commercialized without their related technologies being developed in conjunction or prior to 

the disruptive innovation. Therefore, the suppliers and partners of the disruptive firm is of great 

importance (Yu and Hang, 2010). From the technological perspective regarding predicting 

innovation, Yu and Hang review two available articles which have tried to create a framework 

for creating technology with the intention of disrupting (Kostoff et al., 2004; Walsh, 2004). In 

both texts, the idea of a roadmap is considered. Yu and Hang mean that this is counterproductive 

since disruptive innovation is discontinuous in nature. Instead of pursuing a roadmap of sorts 

to develop disruptive innovations from a technological perspective, Yu and Hang end by 

suggesting that looking for new applications of current technologies and surveying the markets 

is a better means of predicting disruption (Yu and Hang, 2010). 
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4 Problematization 
 

Even though this paper is not meant to be primarily of a theory-building nature, the 

problematization of disruptive innovation is helpful in challenging its assumptions. As 

described by Jörgen Sandberg and Mats Alvesson, problematization serves to “disrupt the 

reproduction and continuation of an institutionalized line of reasoning” (Sandberg and 

Alvesson, 2011, p. 32) by challenging the assumptions which make up existing theory. The 

goal of problematization however, is not to provide clear answers to how theory should be 

developed, but a necessary first step for discussing fundamental assumptions of theory in a way 

that allows for improvement of said theory (Sandberg and Alvesson, 2011). 

 

As mentioned by Sandberg and Alvesson (2011), some methods of problematization are 

presented in detail by Karen Locke and Karen Golden-Biddle (Golden-Biddle and Locke, 

1997). In the work by Locke and Golden-Biddle, three methods are presented: incompleteness, 

inadequacy, and, incommensurability. Each one of these methods have been proven to allow 

researchers to make meaningful contributions to existing concepts. Most of the critics that have 

taken to viewing the work of Christensen have used the incompleteness perspective, where the 

authors have identified that further specification of disruptive innovation is needed. Since this 

perspective has been used the most, I will try to gravitate more towards the inadequacy 

perspective, where I will try to find and illuminate problems in disruption theory such as the 

lack of predictive potential and measurability by applying disruption theory to an unchartered 

product segment (Golden-Biddle and Locke, 1997).  

 

Furthermore, by placing the theories of Christensen and his critics in a new setting such as the 

electric motorcycle industry and discussing the meaning of its results will lead to a discussion 

which will move beyond only applying theory for the sake of added data. To problematize and 

be able to position my research in the Christensen debate, I will be examining the most basic 

and fundamental assumptions of the material on disruption by Christensen. I will be 

contributing to current theories by providing additional findings to previously supported and 

unsupported theories of aspects which affect the disruptive susceptibility of a market and what 

actors are doing in response to disruption. 

 

Danneels was among the first to question the lack of perspectives for disruptive innovation by 

asking “to whom is it disruptive?”, referring to the fictional case study presented by Christensen 

in his earliest works (2004). By  adopting the inadequacy perspective as proposed by Golden-

Biddle and Locke and considering the questions that have arisen from the contestants of 

disruption such as Danneels, I will continue treating the work of Christensen as inadequate in 

explaining the factors of disruption for the E-motorcycle industry.  
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5 Method 
The following chapter will go over the results of the study. The approach to social science will 

be reviewed first, followed by the data collection method used. The motivation behind the use 

of the methods and how they were deployed will follow. I will then go over how I chose to 

interpret the data, followed by the merits and limitations of the research design. Lastly, I will 

reiterate the central theoretical concepts which were used from a methodological perspective. 

5.1 Approach to Social Science 

The ontological viewpoint of this thesis is constructionist, meaning that there is no such thing 

as external reality. Reality is instead made up of our perceptions and actions, etc. (Bell et al., 

2018). Thereby, it is assumed that for example, disruption is a phenomenon that is highly 

subjective and perceived by different actors in different ways. When applied to the context of 

this thesis, this implies that I will do my best to collect data regarding the concepts that are of 

interest to answer the research questions. In turn, I will try to both account for an accurate 

history of the E-motorcycle market and theorize about the disruptive potential of E-motorcycles 

using the data I have collected from different viewpoints.  

 

As for the epistemological approach, an interpretivist viewpoint is adopted. This entails that I 

will try to understand and recollect what is happening instead of focusing on fundamental laws 

of nature and constantly be looking for certain causality. When interpretivism is compared to 

its counterpart, positivism, the two stems from different aims in research – explaining and 

understanding (MacIntosh and O’Gorman, 2015, p. 38). The clash between them are obvious 

in terms of the research questions that are posed in this thesis; I both want to explain the history 

of an industry and understand its contemporary meaning and implications in a modern situation. 

But to account for an accurate history of the E-motorcycle industry, I must look beyond 

numbers and verifiable facts to uncover meanings in findings such events and social 

phenomena. This, as events and social phenomena’s may be important in understanding the 

importance of the history of the industry when considering disruptive innovation potential. As 

noted earlier, multiple authors have argued that disruption stretches way beyond numbers such 

as performance metrics. 

 

This research began with a preconceived idea, stemming from literature and my existing 

experiences existed regarding the connection between E-motorcycles and disruption. This can 

be seen as a deductive onset, which in essence means that theory is used to build hypotheses 

which are tested using data to come up with specific conclusions which are always true (Bell et 

al., 2018). As more data was collected, the idea of what is interesting to read about and 

interesting to me as a researcher shifted.  

 

This led to the adoption of a more abductive method, where the goal is to work towards a 

predictive result by going back and forth between theory and observations where the idea of 

what is being researched is constantly shifting. The reasoning behind my abductive approach 

was that I had to revisit theory and my observation continuously to come up with a problem 

worth solving, which altered my methodological approach. With abductive research methods, 
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the goal is to come up with a “best-guess” to the research question by absorbing as much data 

as possible and draw conclusions based on that data (Flick, 2014). By working iteratively 

between theory and data, I have worked towards a predictive result using logical inferences 

from the industrial history of motorcycles and E-motorcycles.  

 

5.2 Data Collection Method 

To collect the qualitative secondary data that will provide an account for the history of the E-

motorcycle industry and begin theorizing regarding its disruptive potential, I have adopted a 

descriptive case study method for the sake of the reader. Case studies are described as studying 

an object of interest and providing an account for which the unique features of the case are 

highlighted (Bell et al., 2018). The case study method is also suitable when there is a perceived 

lack of information regarding a specific application of theory (Rowley, 2002). 

 

I will rely mostly on published documents as sources of data. This includes media outputs, 

visual documents such as advertisements, annual reports and research papers that have been 

published regarding the topic of disruption and the history of E-motorcycles. Information 

regarding the competitive landscape for electric motorcycles was combined from secondary 

sources. 

 

In total, 10,741 articles from a specific online and in-print magazine titled Motorcycle News 

were reviewed from 2010 to 2020, 150 of which were related to e-Motorcycles, which equates 

to 1,39 percent.  

 

The data collected from the reviewed articles served as both a data for content analysis and a 

starting point to guide further data collection regarding the developments in the E-motorcycle 

market post-2010. In summary, the information in the articles contained news in the form of 

product announcements, battery development, government incentives, concepts, and reviews, 

among other things.  

 

5.3 Motivation 

The descriptive case study method of firms and industries has traditionally made up the majority 

of contributions of business history (Jong et al., 2015). Using documents as a source of data 

allows for a more nuanced and interpretive view of an industry. This is only the case when 

documents are treated as a product of a viewpoint of a particular actor in an industry as opposed 

to factual without question (Bell et al., 2018, p. 500). 

 

Using documents as a source of data in combination is well suited for doing a descriptive case 

study since there is a need to look for multiple sources of data to pursue a case such as a whole 

industry in-depth. Looking for multiple sources is also important as it can provide additional 

context and enriching the data that is desired from a case study (Bowen, 2009). As it is expected 

from qualitative research work to draw upon at least one other source of evidence (such as 
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interviews, participant observation or physical artefacts) when using document analysis, I have 

relied on interviews from other published works (Bowen, 2009). 

 

From an ethical perspective, there were no direct contacts with participants in this study, which 

eases the issue of conflicts such as direct harm to participants, dignity issues, deception, etc. By 

remaining independent as a researcher, I also have no duty to adhere to agendas imposed on me 

by supporting entities. There could of course exist some credibility issues when only dealing 

with secondary data. For example, there is always an underlying bias that could be unknown to 

me as a researcher from multiple sources, including the author of the document for which the 

data will be extracted. I also need to consider the biases that I possess as a researcher when 

collecting and interpreting the documents which I will treat as data. 

5.4 Deployment 

The deployment of the method started with gathering as much material as possible regarding 

the intricacies of the E-motorcycle industry. This was done to get an understanding of how the 

industry works and explore important events. Also, how the industry has developed and why it 

has developed in that way. This resonates with the interpretivist approach to research when 

much of the focus lies on trying to grasp totalities of situations along with starting to develop 

more ideas and try to make sense of how the E-motorcycle industry and disruption could be 

related.  

 

When enough data about the industry has been collected, I was able to abductively start to 

research points of interest in the history of the industry and reflect on their importance. This 

can be done by thinking in terms of “Why is this important?”, “How has it impacted the 

industry?” and “Does this event provide a foundation for disruption?”. 

 

The last step in the method deployment involved drawing conclusions about the events in the 

history of E-motorcycles and tie them to the Christensen-debate and applying the frameworks 

that have been discussed in the works involving disruption and theorizing regarding the research 

question, positioning the research in the Christensen-debate, and the disruptive potential of E-

motorcycles. 

 

All of this data collection has led up to the method upon which the data will be analysed. I have 

used a narrative approach to historical analysis to disclose the events which are of importance 

in the history of E-motorcycles. For the second research question, I will use data from the 

industry history and previous frameworks which have been used to theorize about disruptive 

potential, which can be seen as an abductive theory-testing approach. 

5.5 Interpreting the Data 

As previously mentioned, I have used a narrative approach to historical analysis as a method of 

interpreting data. A narrative approach to historical analysis means that I have made personal 

choices to focus on certain historical elements within the E-motorcycle industry to order history 

and view it as a series of events. I started this process by summarizing the aforementioned 
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articles about electric motorcycles from Motorcycle News and getting an understanding of what 

was being said about electric motorcycles and how public opionons changed over the years. 

The events which occurred in the articles led to me being able to branch out my research to 

other sources such as research articles and other similar works.  

 

Aaron Grinter argues for an excellent point for the use of narrative analysis in a research article 

regarding the history of science, business and mathematics: all of them are rooted in stories, 

and thus there is a need to understand the history in order to discover meaningful 

understandings. Grinter also argues that the supreme purpose of research is not to stop at 

interpretation but striving for transformation, which is enabled by narrative historical analysis 

(Grinter, 2017). 

 

When assessing the quality of the documents which will be classified as data, there are many 

aspects which have to be considered. Bryman et. al. (2018) refer to the book “A Matter of 

Record: Documentary Sources in Social Research” by John Scott (1991), who has proposed 

the following criteria when considering including the document as data: “Authenticity, 

credibility, representativeness, and, meaning”. Scott wants the researcher who is gathering the 

data to reflect on the documents, if the data is genuine and has a traceable origin, if the data is 

free from distortion, if the data is exemplary and comprehensible (Bell et al., 2018, p. 500). 

This might seem like common sense, but these factors could be tempted to be neglected in 

favour of finding data that suits a certain hypothesis to incorrectly validate possible results of a 

study. 

 

To make educated guesses about the disruptive potential of E-motorcycles, I will, as previously 

mentioned, adopt an abductive theory testing approach. This means that I will use the 

frameworks and theories that were included in the literature review about Christensen’s 

approach to disruption, but also the methods and reasonings of those who have criticized and 

problematized Christensen’s initial approach. 

5.6 Merits and Limitations of Research Design 

The historical narrative perspective of business studies is important, since it is important to find 

meaning in the context of events and allow for the situation which is analysed to generate 

meaning and ask yourself what parts of that event caused the next important event in an 

industrial history (Grinter, 2017). This narrative approach is also well accompanied by the use 

of a descriptive case study, as rich data is better when the goal is a detailed overview of a certain 

industry. 

 

This approach also means that the study is reliant on my ability to tell a story that is both 

compelling and accurate. This also means that I need to have found the right data and include 

just enough contextual information for it to be interesting to the reader. Christensen is an 

excellent storyteller and has used storytelling to a great extent in his works. His great 

storytelling is partly what got me interested in reading a great deal of his works as well. 
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Furthermore, there is an issue of biased selectivity in treating documents as data and using an 

historical narrative perspective. This means that I need to be careful in searching for documents, 

especially from organizations which could align more with specific corporate values and 

agendas. 

 

There is an absence of reactive effect when treating documents as data (as opposed to an 

interview for example), which I view as a merit of the research method. I am also not being 

obtrusive in any way when performing the data collection, or directly effecting the research by 

putting myself in a particular situation, as certain ethnography methods do (Bowen, 2009). 

 

Lindsay Prior does a good job at summarizing the role of the researcher when working with 

secondary data in the form of documents and how it should be interpreted. She states that every 

document is filled with assumptions, concepts and ideas that reflect on the author, its readers 

and the people which are portrayed. She also states that “all documents serve as a two-way 

mirror on aspects of human culture.” (Prior, 2003). This take is what I think needs to be 

considered when working with the methods that I have used. 

 

By using both qualitative data in the form of stories and text and viewing statistical data from 

an interpretivist perspective (by looking for the meaning of statistics for the industry), I sought 

to increase the trustworthiness of the study. The concept of trustworthiness was first introduced 

by Yvonne Lincoln and Egon Guba in 1985, meant as a qualitative counterpart to reliability and 

validity in quantitative research (Lincoln and Guba, 1985). There are four measures that make 

up trustworthiness, but two are the most relevant to this study: credibility and confirmability. 

With that said, with this study, a methodological goal is to provide believable findings while 

keeping my personal values aside. 

5.7 Central Theoretical Concepts 

The most central theoretical concept in the thesis is of course disruption, with its many 

interpretations by different authors. The different interpretations will be of great importance, as 

I will be reflecting regarding how different events in the history of E-motorcycles relate to the 

differing aspects of the interpretations of disruption. This means that a constant back-and-forth 

between theory and data collection will be needed when I come across something that I think 

can be related to something I read about disruptive innovation. 

 

One of the more practical theoretical concepts I will be deploying in the later part of the thesis 

is the Hazard Model, introduced by Sood and Tellis (2011). They use seven hypotheses that are 

grounded in predictive modelling. Unlike this study, Sood and Tellis use the seven hypotheses 

in a positivist way. Despite the model being grounded in positivist, I argue that they are broad 

enough for them to be used in a more interpretivist setting such as this study. They are 

formulated in such a way that they both can be measured and contextualized and compared to 

other products in a more qualitative manner. 

 

Another theoretical concept that I plan to deploy are the four factors for disruptive 

susceptibility, introduced by Klenner et al. (2013). These four factors are more interpretivist 
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than the seven hypotheses, meant originally as a measure of how susceptible an industry is to 

disruptive innovation. This concept suits well to the interpretivist methodological approach, to 

get an understanding of what markets are susceptible to disruptive innovation whatsoever and 

might be disrupted by E-motorcycles.  

 

The customer perspective of the disruptive potential is equally important for the success of E-

motorcycles. The Customer Needs-model by Paap and Katz (2004) is the most interpretivist of 

all the theoretical concepts, in that it signifies the importance of customer values and goes 

beyond the utilitarian needs of certain customers. As it can be argued that an innovation without 

a market is simply an invention, an understanding of what is actually valued by different 

markets and products that are typically bought by certain customers is key to knowing which 

markets could be more likely to face disruption. 

 

Lastly, the Four Perspectives-model by Yu and Hang (2010) provide a breakdown of different 

perspectives of how a disruptive innovation can enter different markets and become successful, 

which is important for the case study and the industrial history of E-motorcycles, and 

understanding how the product has evolved over the years from an internal, external, marketing 

and technological perspective. 
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6 Results & Analysis 
 

The following chapter will go over the results and analysis of the study. The early era of electric 

motorcycles will be reviewed first, followed by a short review of how electric racing has 

impacted the history. The mainstream entry of electric motorcycles onto the market of electric 

motorcycles will then be discussed. Lastly, I will go over how the competitive environment of 

electric motorcycles has changed aswell as how some actors in the industry have chosen to deal 

with disruption. A visual representation of this is seen in Figure 2. 

 

 

Figure 2 – Summary of developments in the history of electric motorcycles, own 

illustration. 

 

6.1 Early Era 

The first notion of electric motorcycles was introduced in 1895, when Ogden Bolton Jr. applied 

for a patent of an electrical bicycle, despite lacking pedal-driven propulsion (Bolton, 1895). To 

power the motorcycle, a battery would attach to the frame of a bicycle without pedals and 

connect to a rotor-stator electric motor contained in the rear hub of the bicycle. The invention 

never led to any product that reached the public but remains an important mark of early 

innovation in the industry. The intention of Bolton’s patent for the electric motorcycle is 

unknown but provided a unique combination of features never found in a bicycle. 

 

There were a couple of attempts at building an electric motorcycle based on the idea by Bolton, 

but none of them were actualized, until 1936. In 1936, a company called Socovel was founded 

by two Belgian brothers, which were dedicated to build and develop the concept of electric 

motorcycles. They were not the only ones who were interested in this, as was proven by the 

occupation of Belgium by the Germans during World War II. The occupation meant that fuel 

was being conserved and rationed. This turned their business into a profitable venture due to 

necessity. Following the end of World War II, Socovel eventually phased out their electrical 

offering in favour of the more widespread gasoline alternatives when they became available 

again (Dumas, 2012). This early attempt at an electric motorcycle for the mass market does not 

fit the description of a disruptive innovation, in that a small market with specific needs was 

targeted. Instead, mass-market consumers were forced to seek alternatives to combustion 

engines. This could instead be classified as demand disruption, where a new product using new 

technology overtakes the market share. 

 



21 

 

In October of 1973, the motorcycle industry was affected by an oil crisis. This increased the 

interest in electric alternatives to motorcycles and cars amongst the general public. As was true 

for Socovel, the market for alternative modes of personal transportation grew in an explosive 

manner over a short amount of time. Corbin-Pacific is a company that produces motorcycle 

seats, which are still operational today. Mike Corbin, the CEO of Corbin-Pacific started 

building small electric motorcycles for fun in his garage in the 1970’s. Just before the oil crisis, 

in 1972, he wanted to introduce the manufacturing of electric motorcycles to Corbin-Pacific. 

Their initial model, the XLP-1, a.k.a. City Bike was met with a lukewarm reception, mostly due 

to its low speed of only 30 mph, with a range of around 40 miles (The Vintagent, 2018). To 

promote the idea of his electric motorcycle and prove the critics wrong, Corbin decided to create 

a prototype motorcycle that could compete with the gasoline-powered top-speed focused racing 

machines that competed at the Bonneville Salt Flats. The City Bike fulfils both of the criteria 

that Christensen provides for an innovation to be called disruptive: appeal to a niche market 

with low profitability and perform worse in some metrics, but fails to follow through with the 

later stages of developing the performance, as is explained in the next section. 

6.2 Racing 

The speed-focused electric prototype was to be known as the Lightning, the first all-electric 

motorcycle to ride on the legendary racetrack. The prototype premiered in 1972 at the Salt Flats 

to great success. Corbin and his team reached a top speed of 101 mph (Hilton, 2019), the fastest 

speed an electric motorcycle had ever reached. In the following year, Corbin registered the first 

City Bike for usage on public roads (Corbin-Pacific, 2014). In 1974, Corbin and his team 

returned to Bonneville, with a new electric motorcycle called Quicksilver. Quicksilver reached 

165 mph, a record that would last for about 30 years (The Vintagent, 2018). Most of the success 

of Corbin-Pacific’s electric motorcycle would be limited to the racetrack, since the City Bike 

never reached commercial success, as the chaos from the oil crisis settled. One could say that 

Corbin was ahead of his time. This early story of Corbin-Pacific resonates with the theory of 

disruption that Markides brings forward, that an innovation with disruptive potential is not 

likely to become upscaled by its pioneers. The pioneers such as Corbin are also prone to over-

engineering their products beyond the needs of market, which is also true in this scenario. 

 

In the following decade, contributions to semiconductor technology and battery technology 

were made, but no significant progress was made in the electric motorcycle industry, according 

to my research. Ed Rannberg was the first person to have made an impact on the industry 

following the feats of Corbin (NEDRA, 2001). Ed Rannberg was also a racing icon but was 

more interested in drag racing. His homemade build titled Kawashocki was featured in a 

magazine for motorcyclist’s in 1988, which opened the eyes of many to the idea that the future 

of drag racing would mean competing with E-motorcycles. In 1998,  Ed Rannberg was cited as 

the inspiration for the start of American organization NEDRA: the National Electric Drag 

Racing Association, since he was the first to ever drag-race an electric motorcycle (NEDRA, 

2001). The increased popularity in racing could lead to performance improvements; incremental 

innovation that trickle down to road-legal electric motorcycles in later years.   

 



22 

 

A founding member of the NEDRA, Bill Dubé was a fellow electric motorcycle enthusiast who 

had been working on his own project, the Killacycle. Killacycle broke several records and world 

firsts in the early 2000’s, all of them in the electric vehicle-class, meaning it still wasn’t in direct 

competition with non-electric motorcycles. Dubé started the project on his own, but has 

continued working on it with his now-wife and fellow electric motorcycle enthusiast Eva 

Håkansson (Dillard, 2017). Eva and Bill are in 2021 still breaking records and building electric 

motorcycles, even though the Killacycle has been left behind and is considered a pioneer in the 

racing scene. Their latest project “Green Envy” is described by Eva as “eco-activism in 

disguise”, and interestingly describes her passion for electric racing as “chocolate without 

calories: it gives me everything I want – power, speed, and torque, without the things I don’t 

want – pollution and noise.”. By the end of 2020, Green Envy was the fastest electric motorcycle 

in the world (Håkansson, 2020). The Killacycle and the quotes from Eva Håkansson reveal 

novel performance metrics and provides an early indication of what those who are into electric 

motorcycles could want, which is power, speed and torque. In essence can be seen as the start 

of the development of customer needs for the electric market. 

6.3 Mainstream Electric Motorcycle Market 

Many innovations in the motor-industry were derived from improvements in motorsport. The 

desire to push vehicles faster and faster trumps all in racing (Mikonis, 2018). Hence, 

advancements in electric motorcycle racing led to advancements in the mainstream electric 

motorcycle market. 

 

The first produced, street-legal electric motorcycle capable of highway speeds, according to a 

review of the motorcycle, was the Electric Motorsport GPR-S in 2007. This motorcycle was a 

patchwork machine with a frame from a Thai manufacturer from a Chinese supplier and an 

American drivetrain (Harmon, 2010). Its main feature was, according to the manufacturer that 

it had the ability to swap the battery out for a new battery, when they would be improved in the 

future (Crowe, 2008; Miller, 2008). Electric Motorsport was onto something with this design-

choice, which is seen in industry developments in 2020. It was also relatively cheap, with a 

price tag of USD $8,000.  

 

The GPR-S never sold particularly well, with a speculative number of less than a thousand and 

also suffered financially due to not being able to provide support for the motorcycles that they 

had managed to sell. To avoid this issue, they relaunched the GPR-S as a kit, for those who 

were interested in owning a capable electric motorcycle, for use on private roads. This led the 

company in another direction, as they slowly phased out the production of the GPR-S and 

became an online retailer for electric drivetrain parts for the use in other industries in 2013 

(Dillard, 2017). 2007 was also the year that the company Electricross were relaunched as Zero 

Motorcycles, a name that will be of major importance in the coming years (Zero Motorcycles, 

2016). In terms of disruption, the ambitious pricing of the GPR-S indicated that Electric 

Motorsports were planning to compete with the low end of the motorcycle market. The battery-

swapping capability of the GPR-S also indicated that they were expecting the performance of 

batteries to improve at a fast rate, which could enable disruption. They also wanted to convince 

customers of that idea by giving them the ability to upgrade the performance at a lower cost, 
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which is convenient. All of these aspects make up what Christensen would call an attempt at 

low-end disruption. 

 

Brammo was another company that would make its way onto the electric motorcycle-scene. 

They had previous experience with building personal electric vehicles, as they had bought the 

rights to produce the Ariel Atom, a cutting-edge stripped electric supercar, which was praised 

for its performance by Jay Leno among others (2008). This well-acclaimed car was enough 

evidence for some investors to have faith in Brammo. Brammo had only one concern with the 

Atom, it was too heavy, therefore something radical had to be done to cut weight: a new 

motorcycle. Brammo obtained USD $10M in 2008 from venture capital firms and the American 

online and in-store consumer electronics-retail firm Best Buy. This decision was made with the 

intention of stocking the new electric motorcycles at selected Best Buy-stores on the American 

west coast (Beeler, 2009; Korzeniewski, 2008). That following year, the Brammo Enertia was 

shipped. Brammo had some success with the Enertia, both in road racing and retail, but its very 

limited range of around 32 km at highway speeds and a price tag of USD $8000 struggled to 

appeal to the mass market (McDermon, 2010). The seemingly odd choice of dealer network 

based on Brammo’s other ventures could indicate that Brammo initially targeted new 

motorcyclists or those who were looking into getting a first motorcycle. This means that 

Brammo were trying to compete with non-consumption. According to Christensen, a product 

that intends to compete with non-consumption must remain simple in order to be appealing, 

which is a key selling point of electric motorcycles (no powertrain maintenance in terms of oil 

changes., no gear shifts, etc.). The new motorcyclists or those looking to get one are also not as 

demanding for performance, which could be why Brammo focused on that market. 

 

To promote the Enertia, Brammo planned a trip from Detroit, MI to Washington DC in 2008. 

The objective of the trip was to gift then president of the United States, Barack Obama his own 

Brammo Enertia. This was done in response to the “Big Three” (GM, Ford, Stellantis), who 

flew in from Detroit to meet with American congress regarding a financial bailout as a result of 

the recession (Zalubowski, 2008). This trip would have taken about nine hours for a motorcycle 

with a combustion engine but ended up taking four days for the Brammo employees who took 

the trip, as the recharge time for a full battery could take up to four hours, which had to be 

recharged every 30 km (Adamo, 2009; Schiff and Wismann, 2010). The Brammo-team never 

got to meet with Obama or gift him the motorcycle. The trip, according to electric motorcycle 

writer Ted Dillard, did nothing more than reinforce the idea that electric motorcycles were 

unpractical and not ready for the mainstream market (Dillard, 2017). The marketing strategy 

could have been an attempt from Brammo to reach out to a new market, motorcyclists in 

general, which has other expectations for a motorcycle in terms of speed, range, etc. with the 

same product that competed with non-consumption. As Dillard explained it, seasoned 

motorcyclists in the mainstream market have higher standards for what a motorcycle should be, 

which could explain the lack of success from the campaign and the company in the long-term. 

 

In 2009 and 2010, the electric motorcycle industry started gaining popularity, with electric 

motorcycle companies like Zero taking charge, with the first full-size highway-legal electric 
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motorcycle to see mass production (Siler, 2009). Since then, many actors of the motorcycle 

industry have reacted, and important markets have developed. 

 

In summary, early attempts at launching an electric motorcycle show signs that coincide with 

ideas that have disruptive potential, but from different angles.  Potential innovations that 

indicate new-market and low-end disruptions are seen when analysed. None of them posed any 

particular threat to incumbents of the motorcycle industry, for different reasons.  

 

To establish the recent (since 2009-2010) developments in the e-Motorcycle industry, there are 

many factors which are important to review. To start reviewing recent developments, an in-

print and online magazine titled “Motorcycle News” was used as an introductory source of data. 

Motorcycle News had an average circulation (copies per issue) of 44,421 in 2020 and prints 

four issues per month according to the Audit Bureau of Circulation in the UK (ABC, 2020). 

They are also the self-proclaimed world authority on all things motorbike, with over 870,000 

fans on Facebook and 80,000 followers on Instagram (MCN News, 2020). 

 

Competitive Environment 

To understand how the market for e-Motorcycles has developed from a disruptive innovation-

perspective, a review of the competitive landscape for which it could disrupt was conducted. 

The reasoning for these three markets is their respective size, in descending order based on 

total market share. 

 

Asia-Pacific 

In most of the Asia-Pacific market, motorcycles are seen as utilitarian vehicles, due to their low 

price and accessibility (Foley, 2011). Rapid urbanization is one of the main drivers of increased 

interest in electric vehicles, especially in the Asian-Pacific region. In East and North-East Asia, 

the urbanization rates climbed from an estimated 30% to close to 60% from 1990 to 2020. 

According to The United Nations ESCAP (Economic and Social Commission for Asia and the 

Pacific), a key to a sustainable future for the Asia-Pacific region includes the integration of 

electric vehicles and smart mobility (UN ESCAP, 2021).  

 

In 2005, the Asia-Pacific market was the largest total motorcycle market, with an estimated 

41,3% of the global industry value, where China accounted for 52% of the market value 

(Datamonitor, 2005). The motorcycle market was dominated by Honda, Bajaj Group, Yamaha, 

Kawasaki, and Suzuki, all of which have a global presence. The dominance of larger 

encumbents can be seen as a barrier to entry for new entrants, which could prevent similar 

products from succeeding. According to theory, differentiation factors that disruptive 

innovations provide make them more likely to succeed.  

 

In 2007, the increased standards for emissions were ramping up costs for major motorcycle 

manufacturers in the Asia-Pacific Region, as they were forced to re-design many of their 

models. The key function of motorcycles to travel affordably is noted to have an impact of how 
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customers prefer lower-priced motorcycles over being loyal to a single brand, which could 

allow for new producers to enter (Datamonitor, 2007a). The utilitarian approach to 

motorcycling in the Asia-Pacific region has led to a lower brand loyalty. This increases the 

disruptive susceptibility of the market. 

 

A clear trend in the Asia-Pacific motorcycle market that was evident from 2008 was the 

emergence of previously unknown Chinese motorcycle manufacturers. Honda was still the 

major player, with a market share of 17,5%, but was not joined by the rest of the global 

manufacturers at the top. Instead, three Chinese manufacturers had taken their place, with the 

Chinese subsidiary of Yamaha, Chongqing Jianshe Yamaha representing 6% of the market. 

Franchised dealerships were also becoming more widespread, further allowing for customers 

to choose new entrants if their price suited the consumer (Datamonitor, 2009a). 

 

The Chinese government had also banned petrol motorcycles in most provinces and electric 

motorcycles from several districts and cities in 2009, as the market shifted towards adopting 

pedal-assisted bicycles instead (Patil, 2009; Yang, 2010). The fact that Chinese manufacturers 

found success, although short-lived, in other markets during a time when the government was 

banning motorcycles domestically shows that price is important. In other words, the market 

would be highly susceptible to low-end disruptive innovations. 

 

The Indian motorcycle market saw an increase in sales in 2009, despite the total decline in 

overall sales. Yamaha also took over the position as market leader, with a 21% share of total 

market value (Datamonitor, 2011a).  

 

In 2012, the market for mopeds (motorcycles with less than 50cc) started to increase, 

representing 12,5% of the market. In 2013, that trend continued to rise, with mopeds 

representing 20,3% of the total sales in the market. In 2013, the global motorcycle 

manufacturers had retaken their position as market leaders in Asia-Pacific, with leading Honda 

at 34,6%, followed by Yamaha and Suzuki, which could indicate a growing loyalty toward 

brands. There were also several factors that impacted the market in 2011, 2012, and 2013. Most 

notably, Thailand suffered devastating tsunami’s and the Philippines were hit with typhoons. 

Indonesia also introduced a minimum down payment of 25% of the sales price for motorcycle 

purchases. An increase of pirated local brands also affected the sales of major brands 

(MarketLine, 2014a). The Indian government also initiated a plan to provide grants for electric 

vehicles in 2013, with the goal to increase the number of electric two-wheelers to 120,000 (Raj, 

2013). It is worth noting that electric scooters are included in that category. The market shows 

a number of shifts in market shares in the low-end offerings and has led to a higher market 

concentration than in previous years. Both of these facts indicate a high susceptibility to 

disruption. The growing market for mopeds and growing brand loyalty could indicate that there 

is an unmet need that could be addressed by a disruptive innovation in the Asia-Pacific market. 

 

A report from 2013 used the Vietnamese city of Hanoi to examine the effect of government 

incentives on the adoption of electric motorcycles. Hanoi was chosen due to motorcycles 

representing over 90% of motorized vehicles. The study concluded that the market for electric 
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motorcycles in Asian cities was “extremely small” and that almost no electric two-wheelers 

existed in Hanoi (Jones et al., 2013). In 2014, a Thai study was published that suggested that 

16% of motorcyclists who usually rode petrol-powered motorcycles would be willing to switch 

to electric in the next couple of years. The same study suggested that the electric motorcycle 

was not recognized by Asian motorcyclists. To increase the sales of electric motorcycles, the 

authors suggested increasing the maximum speed and range of the motorcycle and called for 

added government support (Satiennam et al., 2014). The results from these studies indicate that 

there might be a market for those who are looking for alternatives to petrol bikes and value a 

different set of performance metrics. 

 

A major event in 2015 was the rise of new player Hero MotoCorp to rival the global 

corporations in market share. In 2015, Hero had surpassed Yamaha and Suzuki, with Honda 

remaining at the top. As opposed to the global corporations, Hero only produced two-wheelers, 

which ranged from 100cc to 225cc. Hero sets an interesting example, which is that they are 

focused on low-powered motorcycles when compared to the rest of the world. The fact that 

speed and power is non-essential could indicate that the electric motorcycle has a better chance 

at penetrating the market if the price is lowered, since that is one of the major points of criticism 

from motorcyclists in other regions. Motorcycle sales in China also started to decline by quite 

a in 2013. In 2013, China represented 40% of the total motorcycle sales in the Asia-Pacific 

region, but that number had decreased to just 23% in 2015, and 17% in 2017. The declining 

Chinese sales were expected to be overtaken by Indian sales as China escalated efforts to 

remove petrol motorcycles due to “safety concerns”. Increased sales tax for motorcycles were 

also imposed in Japan, causing a decline in sales for the region (MarketLine, 2018, 2016). The 

fact that the Chinese government seem to be strongly against the idea of motorcycles indicate 

that electric motorcycles will have a hard time penetrating the market. Instead, the market might 

be more suited for electric scooters and e-bikes. 

 

In 2018, Harley-Davidson announced that they would be opening up a factory in Thailand, to 

supply local customers directly and avoid taxed that were being imposed on imported 

motorcycles (Maierbrugger, 2018). Brand loyalty is also noted to become more important than 

before in 2020, as customers have started looking for features like safety and quality which is 

hard to compete with for new entrants. According to the data collected by MarketLine, entry to 

a niche market by electric motorcycle manufacturers such as Zero is likely to occur in the 

2020’s, as the brands become more known (MarketLine, 2020a). The rise in willingness to pay 

for quality and safety is the first indication that the market has decreased in disruptive 

susceptibility. Brands like Zero, however are not entirely unknown in other parts of the world, 

which might increase their chances at succeeding in the modern Asia-Pacific market. 

 

According to the Singaporean Land Transport Authority, only two electric motorcycles were 

actively registered in Singapore in 2020 out of a total motorcycle pool of around 140,000. In 

2020, the Singaporean government announced that they were planning to open up the market 

for electric motorcycles, which had been banned up until then (Abdullah, 2020). This has led 

to efforts from start-up-firms to try to enter the market. Two notable examples are Ion Mobility 

and Scorpio Electric, who gathered a total of US $9,600,000 in funding in 2020. Both Ion 
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Mobility and Scorpio Electric have decided on scooter-like styling and high-tech capabilities 

like increased connectivity (Cordon, 2020; Lam, 2020). The Thai government also announced 

an initiative to increase the number of electric motorcycles on their roads in 2020, with the goal 

of producing 53,000 electric motorcycles by 2025 (O’Neill et al., 2020). The decision to lift the 

ban on electric motorcycles certainly enhances its disruptive potential, since there seems to exist 

an unmet need in the market. The start-ups from Singapore have both chosen to pursue an upper-

attack, as the performance seems to be on-par or better with what’s on the market. This, 

according to Christensen, is not as dangerous as a lower attack which aims to increase 

performance over time. Sood and Tellis found that the threat of disruption from an entrant such 

as the two Singaporean producers are much less likely than incumbents such as Honda or 

Yamaha. 

 

In summary, the Asia-Pacific market is dominated by the low-end of motorcycles, both in terms 

of displacement and price. Price is an important issue for the market but has faded in recent 

years in favour of more safe and recognizable motorcycles. Electric motorcycles have gotten a 

governmental incentive from some countries, most notably Singapore. There seems to be an 

opening in the form of a niche market for electric motorcycles with a recognizable name, with 

companies like Zero possibly having the biggest chance to succeed. According to Klenner et 

al., markets that are saturated in terms of low-end offering such as large parts of the Asia-Pacific 

markets are highly susceptible to disruptive innovation. Also, since the market is focused on 

low-end, there could be a possibility that innovations that stem from Asian market disrupts the 

other regions low-end markets. 

 

Europe 

In Europe, motorcycles are generally seen more as a enthusiast vehicle than a utilitarian tool. 

According to a study by the Federation of European Motorcyclists’ Associations (FEMA), 

European riders in general are the most motivated by the pleasure, freedom and parking that 

comes with owning a motorcycle. The engine sizes are also in general much bigger, starting at 

125 cc, while motorcycles above 500 cc are the most popular outside of Greece, Spain and 

France where the daily use of motorcycles is the highest. 32% of European riders also only ride 

during the summer season. Furthermore, only 30% engage in only leisure trips. The market is 

also struggling with stigma around criminality connected to motorcycle gangs and safety risks 

(Delhaye and Marot, 2015). The motorcycling habits that are seen in Europe indicate that there 

are entirely different needs among the customers in the market when compared to the Asia-

Pacific region. The preference for larger and more powerful motorcycles also means that 

constant increased performance could eventually lead to an overshoot in customer needs, which 

increases the chance of disruption. 

 

In 2005, the European market represented 26% of the global motorcycle market. The market 

saw an increase in a particular customer segment around 2005. The segment consists of males 

in the age of 40-60 who took up motorcycle-riding after a rest-period and re-entered the market 

with substantial spending power and were able to buy more powerful motorcycles. The major 

players in the market at the time was Honda, Piaggio and Yamaha, with a market share of 16%, 
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13% and 12,4% respectively. (Datamonitor, 2005, 2006, 2007a). These major players remained 

market leaders for over ten years, occasionally swapping places among the three (MarketLine, 

2020b). A low number of exits and entries in the market and a long track record of the same 

players dominating the market point to an increased degree of disruptive susceptibility 

according to Klenner et. al (2013). 

 

Europe also has a high degree of loyalty towards brands when purchasing motorcycles, with 

increased importance when looking to purchase a newly-produced motorcycle (Datamonitor, 

2007a).  According to data from 2008, the market for motorcycles was dominated by Italy, 

France and Spain. In 2011, Suzuki reclaimed the market leading position, with a share of 26% 

of the market. By that time, there were also concerns arising among manufacturers regarding 

the aging customer base of established companies who were getting out of motorcycling 

(Datamonitor, 2011b). The CEO of BMW’s motorcycle division, Hendrik von Keunheim was 

quoted in an interview saying that electric motorcycles represented less than one percent of 

overall motorcycles in Europe (Euractiv, 2012). The aging customer base of motorcyclists 

indicates a definite shift in customer preferences, which opens up for niche markets and 

disruptions. Combined with a high level of brand loyalty puts pressure on major manufacturers 

who want to attract the younger generations of motorcyclists, which if not done right, could 

decrease the importance of brands in the future. This could in turn allow for more potential 

disruptions. The fact that less than one percent of European motorcyclists rode an electric 

motorcycle could mean that there is a group of people who could consider switching but have 

not gotten one could be waiting for an incumbent like Yamaha or Honda to release a model that 

can compete in terms of performance. 

 

The number of mopeds grew substantially in 2013, representing 33% of the total motorized 

two-wheel sales, in comparison to 2011 when they represented about 11% of the two-wheeled 

market sales. Germany also overtook the number one position as the market leader in Europe, 

with 18% of the market share (MarketLine, 2014b). The market for lower performance 

(mopeds) is growing, which is directly threatening the motorcycle market. A possible 

explanation for this could be that younger customers prefer mopeds, or that the market is 

becoming more sensitive to price. 

 

In 2016, a UK-government grant was announced to be extended to include e-Motorcycles which 

exceeded a top speed of 40 km/h, which was a clear statement to exclude the electric scooters 

in the UK from the grant. Motorcyclists in the UK were very excited about a government grant 

and increased efforts by the government to extend crucial electric charging infrastructure 

(Archibald, 2016). In 2017, the grant had been extended and the first e-Motorcycle was 

purchased with the grant. The motorcycle in question was a Zero FXS and was purchased by a 

self-proclaimed early adopter and electronics geek who had test-driven a Zero five years earlier 

but decided to wait for a government grant (Marsden, 2017). 

 

In an article by Sutherland (2019a), a new type of incentive was detailed. A new type of license 

plate was to be produced with electric motorcycles in mind. In that way, they would be easier 

to identify and allowing them to park cheaper and be exempt from certain road taxes 
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(Sutherland, 2019a). Some manufacturers have also used incentives as a marketing tool to 

promote their e-Motorcycle offering (Energica, 2020; Zero Motorcycles, 2020). 

 

According to a market analysis report from statistics-corporation IDTechX, the electric 

motorcycle sales in Europe, including scooter-like models, is expected to grow with over 50% 

from 2020 to 2021 if governments continue to stimulate the introduction of newly produced 

electric motorcycles. Furthermore, they found an increase of sales for electric motorcycles of 

104% in the years 2018/2019. They also found that price was the main barrier for adoption of 

electric motorcycles (Gear, 2021). The increased growth found in 2018 and 2019 could possibly 

act as a catalyst for more people to try electric motorcycles. The fact that price was found to be 

a main barrier for adoption is once again echoed. 

 

The European market leaders made an announcement in 2021 to form a consortium with the 

intent of building a common platform for battery-swapping within their future respective 

electric two-wheeled vehicles, including motorcycles (Piaggio Group, 2021). This is just the 

right move according to some theories on how to deal with disruption. Merging capabilities and 

leveraging the leading positions of market leaders to create a protected standard for electric 

motorcycles and scooters could make it very hard for new entrants to penetrate the market.  

 

In summary, the European market differs quite a bit from the Asia-Pacific market in terms of 

what customers want but is still sensitive to pricing. European motorcyclists tend to want more 

power, as the machines are used for fun rather than utility for the most part. The aging customer 

base of motorcyclists is a concern for the major players in the market, who may be forced to 

innovate to remain competitive. The overall susceptibility toward disruptive innovation is quite 

high. I would like to reconnect to the definition of a disruptive innovation, which is that it should 

offer new value but perform worse at most things to a niche market at a lower price. The only 

thing that is missing from that definition in electric motorcycles today is the lower price, which 

is generally higher than combustion-engine motorcycles. The number of government grants and 

initiatives are notably higher in Europe when compared to other regions. It is worth noting that 

these incentives have not led to electric motorcycles being cheaper than their petrol 

counterparts. 

 

United States of America 

The American market is quite similar to the European market, in that motorcycles are mostly 

seen as a recreational vehicle. In 2005, they also represented about the same market share of 

the total worldwide motorcycle market, with the American market representing 29%.The most 

common displacement category of motorcycles are those exceeding 600 cc, which tend to be 

more expensive (Coffin, 2018). American motorcyclists were in the past also preferential to 

only purchasing large motorcycles from domestic brands, which had seen competition from 

rival Japanese manufacturers. These customer preferences are supported by the fact that Harley-

Davidson was the market leader in 2005, with Japanese manufacturer Honda as its rival. Both 

Honda and Harley-Davidson represented about 28% of the sales in America in 2006.  The sales 

of motorcycles also represented 99% of the total sales of the powered-two wheel market, with 
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mopeds only representing 1% of the market, which further solidifies the consumer preference 

for motorcycle with larger displacements (Datamonitor, 2007b).  

 

In 2005, the market looked very different than in 2020 in terms of sales volume and global 

market share. The major players of the market have remained pretty much the same, with 

Harley-Davidson and Honda in the lead with a roughly equal share. The low number of firms 

exits and entries coupled with an extended period of market domination from the same 

companies could be a sign of elevated susceptibility to disruption (Klenner et al., 2013; Paap 

and Katz, 2004). 

 

The American market suffered a significant loss in sales over the period of 2006-2010, with an 

average decline of 19% of the market over the period. In 2009, the market suffered its worst 

loss, at a 41% decline in market volume. This decline resulted in an overall weakening of the 

American market in terms of sales, ending up at only 7% of the worldwide market volume in 

2010. This decline was reportedly a result of the stock market crash of 2008 (Datamonitor, 

2010, 2009b). High prices and simultaneously declining sales volume could increase the 

disruptive susceptibility. This is indicated since disruption targets low-end markets, which are 

fuelled by market leaders driving customers toward low-end markets by pricing products high 

at a time when demand is low.  

 

A report published by the US Department of Transportation in 2009 indicated that the average 

motorcyclist in America was getting significantly older, which was also seen in the European 

market (Morris, 2009). Honda had taken over the market leading position in 2010, with 40% of 

the market compared to Harley-Davidson at 30%. Harley-Davidson bounced back in the 

coming year, retaking the spot as market leader, along with the rest of the American market 

which reported positive growth for the first time in five years (MarketLine, 2014b). The aging 

base of motorcyclists is concurrent with the European market, which could lead to similar 

consequences, even more so as there exists a preference for even larger motorcycles in America. 

 

As of 2020, electric motorcycles are mostly seen as a niche market that has growth potential. 

According to an article by CNBC, American motorcyclists were also noted to be of old age and 

value the noise and “feel” of a gasoline-powered motorcycle (D’Allegro, 2020). Electric car 

company Tesla were also rumoured to get into the market of electric motorcycles, as they 

unveiled an electric ATV along with their off-road electric truck. According to a comment by 

CEO of Tesla, Elon Musk, Tesla are open to making an electric dirt bike but won’t be making 

any street-legal electric motorcycles due to safety concerns (Lambert, 2019). A challenge for 

any electrical motorcycle manufacturer looking to get into the American market is to recreate 

the “feel” of a large combustion-engine motorcycle. The combination of an aging average 

motorcyclist and a market which has a lacking offering for the low performance motorcycles 

could mean that there exists a market for younger motorcyclists that prefer smaller motorcycles 

and don’t value the “feel” to the same extent.   

 

In summary, the American and European market for motorcycles and electric motorcycles are 

similar. The American market is slightly more dominated by larger motorcycles and has a 
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stronger loyalty to brands. The American market has also suffered a great loss in sales over the 

last fifteen years, as opposed to the growing European and Asia-Pacific market. The aging 

average motorcyclist coupled with an especially strong preference for brands has put pressure 

on the American incumbents, Harley-Davidson and Honda, to produce something for a new 

generation of motorcyclists.  

Actors 

Some actors in the electric motorcycle industry have chosen to act in the face of potential 

disruption by electric motorcycles. The following chapter will provide an oversight of how the 

actors which were mentioned the most in the data have responded to the potential disruption. 

  

Brammo, Victory & Polaris 

As previously detailed, Brammo were an important actor in the genesis of e-Motorcycles. In 

2010, Brammo announced the Empulse, which succeeded the Brammo Enertia. According to 

articles detailing the Empulse reveal, the fact that it would allegedly exceed a top speed of 100 

mph was its key feature (Keen, 2010). They also announced four new models in 2010, which 

seemed to get the attention of journalists, with the announcement being dubbed “Brammo 

launches four 'game changing' new bikes: one’s real riders will like”. The addition of an electric 

transmission is supposedly what will make them appeal to “real riders” (Procter, 2011). The 

fact that the main selling point of the Brammo Enertia was its top speed and included gear 

shifting (which some consider an inconvenience) make it seem like they wanted to appeal to a 

market outside of the niche market for electric motorcycles. It seems like there is a clash from 

Brammo in their marketing, since they were trying to appeal to “real motorcyclists” with a new 

line of products, which I think was not their original intention. In a sense, Brammo were trying 

to compete with a product that is better in every way in terms of performance metrics like speed 

and “feel” while being more expensive. 

 

In 2015, Brammo were purchased by Polaris, a powersports company who earned $ 3.8 billion 

in sales in 2015 (Fleming, 2015). Polaris’ engineers were allegedly intrigued by their 

motorcycles. This was rumoured to be a response to the announcement of the Harley-Davidson 

LiveWire, which are a competitor of Polaris in the American motorcycle market (Fleming, 

2015). Polaris-owned company Victory Motorcycles announced an overhauled version of the 

Empulse in 2015, just six months after acquiring Brammo, with the new name Victory Empulse 

TT. This model was targeted at younger more sporting riders who wanted faster bikes (Downes, 

2015). In the same year, Victory “stunned the world” (Newland, 2015) by announcing that the 

Empulse TT would be participating in the world-famous race the Isle of Man TT (Newland, 

2015). Polaris is a company which is dominant in some markets with products like ATV’s and 

snowmobiles. As to how they chose to respond to activity in the electric motorcycle market 

from Harley-Davidson resonates with how King & Baatartogtokh suggest reacting to potential 

rivals: acquiring and growing after an investigation of how their assets can be used to compete 

in the market. 
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In 2017, following a period of disappointing profitability, Polaris announced that Victory 

Motorcycles would be shut down to make room for a larger position in the powersports industry. 

After no news in the e-Motorcycle division of Polaris for a while, they announced a 

collaboration with Zero in 2020. Zero and Polaris are to collaborate in creating electric off-road 

vehicles under the Polaris name with Zero’s electric powertrain technology for at least ten years 

(Korosec, 2020). Once again, the reaction from Polaris resonate with the strategies suggested 

by King & Baatartogtokh, by collaborating with rising stars in the potentially disruptive 

technology industry. This decision could be seen as burying the hatchet between Polaris and 

Zero, who were competing but decided to join forces for a better chance at succeeding. 

 

Zero 

Zero is one of the major players in the e-Motorcycle industry. They released their first street-

legal e-Motorcycle in 2009, the Zero S. According to a review of the motorcycle published in 

the magazine Popular Mechanics, it was the first full-size highway-legal electrical motorcycle 

to see mass production. In the review, it was given praise for its speed, ease of riding and how 

fun it was to ride (Siler, 2009). Other reviews also gave it praise for how much fun it was to 

ride, but noted that a US $ 10,000 price tag was a bit over the top for a motorcycle with its 

performance metrics (Henning, 2009; Stevens, 2009). The design of the bike was also praised, 

with many viewers of its official launch trailer leaving comments such as: “Yay, an electric 

bike that doesn’t look like a Vespa!” and “I think they look nice actually.” (Zero Motorcycles, 

2009). The praise the Zero S received for how fun it was to ride provides an interesting 

perspective of what younger motorcyclists might be looking for. That the so-called “feel” of a 

traditional motorcycle was never mentioned in some reviews, could indicate that fun is the new 

“feel” among younger motorcyclists. The fact that reviewers like the sportier styling of the Zero 

as opposed to a scooter styling of a Vespa could also indicate that the distinction between 

mopeds and motorcycles are very important for motorcyclists. 

 

In 2011, Motorcycle News published a review of Zero’s next big launch, two new models 

specifically designed for on-road usage with the updated Zero S, an even more sporty-looking 

motorcycle seen in Figure 3, and the Zero DS, designed for more Dual Sport-activities. The 

article states that “Earlier Zeros used to have a lash-up feel, but the Californian firm's 2011 

models are very much proper bikes.” (MCN News, 2011), which is saying a lot, considering 

the scepticism in regards to “the feel” of other early models of electric motorcycles, like the 

Electric Motorsport GPR-S (Harmon, 2010). The idea of Zero’s later bikes being more “proper 

bikes” despite not changing all that much except styling further indicates that the styling of 

electric motorcycles is important for succeeding. 
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Figure 3 – “2011 Zero S”, Muc10 2011, CC BY-SA 3.0 

 

 

In 2012, another review was published in Motorcycle News with high praises for the second-

generation Zero S. The second-generation had double the range of the old one and was capable 

of up to 130 km/h. The increase in speed was greatly appreciated, since one of the major selling 

points of the older model was its top speed. It was also, according to the article, the best electric 

motorcycle yet, and proof that e-Motorcycles were a force to be reckoned with. But once again, 

the price was criticised (MCN News, 2012). Given how well the top-speed increase was 

received, it might also be a clue to what makes a “proper bike”. 

 

Hunt (2014a) wrote an article for Motorcycle News in which detailed the UK-launch of 

Brammo’s electric offering. Even though the article was mostly about Brammo’s UK launch, 

Zero were noted as Brammo’s main competitor. Zero had refused to launch their offering in the 

UK, as the UK government had granted electric cars a discounted price for newly produced 

models, but not included e-Motorcycles in that grant (Hunt, 2014a). Zero made it clear that 

government grants are important for their entry to a market, at least at the time.  

 

In 2014, Zero announced the SR, which received a lot of attention, and ended up on MSN 

Auto’s “Top 15 motorcycles of all time”, at spot number 12. According to them, Zero was a 

large part of why motorcyclists were starting to warm up to the idea of buying an e-Motorcycle 

(Plueddeman, 2018). Another article was also overwhelmingly positive toward the Zero SR, 

saying it was “An important moment in motorcycle history” and that the price was very much 

worth it, as it was more fun to ride than its petrol counterpart (Blain, 2014). The updated 2016-

version of the Zero SR was also reviewed in Motorcycle News, with similar praise. Another 

interesting part of the review was the praise for conventional styling, with “no jagged lightning 

bolt motif or hideous Hollywood film-prop plastic” (Gardiner, 2016). Again, reviewers praise 

how fun the Zero is to ride. And again, the reviewer’s comment on they like the traditional 

styling. A distinctive comment from a review suggested that the price was worth it, because it 

https://creativecommons.org/licenses/by-sa/3.0/
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was more fun. Zero has made remarks about the hurdle of getting people to actually try it to 

realise its value, which is seen in the next section. 

 

In 2017, Motorcycle News did an interview with the CEO of Zero Motorcycles, Sam Paschel, 

in which they discussed the future of e-Motorcycles. Paschel mentioned that Zero had a high 

uptake rate, meaning that their main issue was getting people to try an electric motorcycle, but 

once they had tried it, they were very likely to buy one. He also theorized that a future selling 

point of an electric motorcycle was its price, meaning that they would be cheaper than petrol 

motorcycles in the future. Furthermore, he stated that he thought that 50% of motorcycles would 

be electric by 2027 (Gibbons, 2017). Zero obviously have high hopes for batteries in the future. 

If the price of the batteries declines with a simultaneous increase in performance faster than the 

performance of combustion-engine motorcycles, electric motorcycles by Zero has great 

disruptive potential. 

 

In 2018, Zero expanded their offering and released a new type of touring motorcycle, meant for 

longer trips and off-road capabilities. The new DSR Black Forest was meant to compete with 

the likes of Kawasaki, BMW and Triumph (West, 2018). According to an article from 

Motorcycle News, the range was limited compared to Zero’s competitors, but the impressive 

torque and looks made up for it. Once again, the Zero is praised for its good looks. Those 

motorcyclists who had tried a Zero were asking for more range, and Zero listened. This can be 

seen as them staying close to their core customers and trying to fulfil their needs with product 

improvements. According to Paap and Katz, staying close to their customers and making sure 

that no needs go unfulfilled is a good way to avoid being disrupted. 

 

As 2019 approached, more and more manufacturers planned to get into the e-Motorcycle 

market, most notably BMW and Ducati who revealed concepts. Once again, Sam Paschel was 

interviewed in Motorcycle News to comment on their position in the market, as they were 

considered the market leader at the time (Sutherland, 2019b). Paschel commented that his main 

concern was not their market entry, but that they would not commit fully to launch an electric 

offering and tarnish the reputation of e-Motorcycles in the process. (Sutherland, 2019b). Zero 

could be the major player for incumbents to watch out for, despite it not targeting lower-end 

markets. Zero also seem to be ignoring the low-end segments of the electric market like e-bikes 

and e-scooters. To deal with potential disruption, they are opting for a strategy that involves 

pleasing their current customers while waiting for the price of battery technology to decrease. 

 

Pierer Mobility – Husqvarna & KTM 

Pierer Mobility is the parent-company of motorcycle manufacturers KTM and Husqvarna 

Motorcycles, among others. KTM is an Austrian motorcycle manufacturer that have focused 

on motocross-racing motorcycles in the past, but has started producing more motorcycles 

intended for street usage since the 1990’s. Husqvarna is a manufacturer with a Swedish heritage 

which has also expanded from motocross to a wider market. Pierer Mobility purchased 

Husqvarna from BMW in 2013, when BMW sold Husqvarna to focus on e-mobility segments, 
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which Husqvarna was not focused on at the time (Ramsey, 2013). Therefore, Husqvarna did 

not get involved with e-Motorcycles until later.  

 

KTM introduced their first e-Motorcycle in 2010, when they saw an opportunity as motocross-

tracks were being shut down in Austria due to increasing noise complaints. According to Andy 

Downes of Motorcycle News, they were the first “large-scale” manufacturer to produce an 

electric motorcycle. KTM promoted that their new Freeride E was simply a fun machine to 

allow more people to get into motocross (Downes, 2010). This was a product designed to 

increase convenience and accessibility for motocross riders, but unable to compete with price 

and performance. But for some, the noise of motocross is one of the only concerns, which would 

be crucial to alleviate. In terms of disruption, it was a means to fulfil an unfulfilled need, which 

is where innovation starts according to some. For incumbents like KTM, it is also important to 

address these needs to avoid being disrupted by someone else. 

 

According to reviews in 2013, when the Freeride E was available to purchase, its reception was 

overwhelmingly positive. Top Speed Magazine called it agile, compact and fun (Sulthoni, 

2013). An article in Motorcycle News mentioned that the reason why motorcycle riders had 

been sceptical could have been the limited supply of good examples, until the release of the 

KTM Freeride E (Downes, 2013). KTM also opened the UK’s first electric motorbike riding 

facility in 2014, where riders could test ride the Freeride E (MCN News, 2014). By opening up 

the riding facility, KTM are hoping to get more people to try the Freeride E. This was also seen 

in the case with Zero, as getting past the hurdle of actually trying it was difficult. 

 

KTM were also working on creating an electric version of their high-selling urban motorcycle, 

the 390 Duke, in 2017. According to Motorcycle News-writer Richard Newland, KTM could 

be the company that makes motorcycle riders consider an electric motorcycle and that focusing 

on commuter-style motorcycles is the right decision for their future (Newland, 2017). KTM are 

addressing both street-riders and motocross-riders with electric alternatives, which means that 

they believe in the future of electric motorcycles and plan to avoid getting disrupted. 

 

A couple of years later, without any particular news from KTM, they announced an electric 

scooter, which was ridiculed in an article in 2019. Some quotes from the article includes: “Don’t 

check the date, it’s not April yet”, indicating that it was an April Fools-joke, and “before you 

get your pitchforks out, it’s got a number plate so yes it’s a motorbike”. This feedback indicates 

a negative attitude towards mainstream motorcycle-producers such as KTM getting into the e-

scooter market (MCN News, 2019). When reading between the lines, one can guess that KTM 

were planning to address the low-end market of electric powered-two wheelers.  

 

In 2020, Pierer Mobility revealed a plan to launch an electric Husqvarna E-Pilen in 2022, with 

a modular battery system as a part of their new e-Mobility strategy (Salens, 2020). By 

announcing this, the company could be acknowledging that the core customers of Husqvarna 

and KTM are more interested in a motorcycle than a e-bike or an e-scooter. This also means 

that they will be competing in the same market as Zero, in where customers have stated their 

preference for speed and traditional motorcycle styling.  
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Ducati 

Ducati is an Italian manufacturer who mainly produce sporty motorcycles for racing and street 

purposes. Ducati have yet to produce their own e-Motorcycle but have been working on 

including an electric motorcycle into their offering. The Head of Innovation at Ducati, Pierluigi 

Zampieri stated in an interview that “One day Ducati customers will ask for an electric Ducati, 

the difficult part is knowing when.”. Zampieri also mentioned that every motorcycle 

manufacturer has to compete for the attention of younger motorcycle customers, which are not 

“petrolheads” and that their future depends on it (Gibbons, 2019a). This indicates that Ducati 

think that petrol will be replaced in the future, and that they will be acting as if they will be 

disrupted eventually. Zampieri also mentions the timing of the demand for electric motorcycles, 

which indicates that they are keeping a close eye on the needs for customers to avoid being 

disrupted. The change in customer needs for the younger generation of motorcycles is also 

mentioned, as seen in the review of the market in Europe and America. The idea that younger 

motorcyclists are not “petrolheads” could hint at what Ducati think won’t be important to 

motorcyclists in the future; loud exhausts and engine roars. 

 

In 2019, plans for Ducati to collaborate with Britain’s best-selling electric scooter company 

Super Soco for an electric scooter were announced. Despite this seeming like an unusual move 

for Ducati following their previous announcements, motor journalists seem open to the idea 

(Gibbons, 2019b; Toll, 2019). The motorcycling community, however, are polarized. 

Comments from various articles detailing the unveiling include that they are “selling the family 

silver” and “lipstick on a pig”. Another comment welcomed the idea of a Ducati scooter, and 

mentioned that European motorcyclists have a different view of electric motorcycles and 

scooters than American motorcyclists (Toll, 2019). The decision to collaborate with Super 

Soco, a scooter brand, was potentially made to make the Ducati-brand accessible to the lower 

end of the market. By doing this in the beginning of a potential motorcyclists’ life they could 

be hoping for early loyalty to Ducati. 

 

In 2021, Ducati have stated that they are researching synthetic fuels as an alternative in the near 

future instead of rushing the production of an electric motorcycle. When asked directly about 

the future of electric motorcycles, the Vice President of sales at Ducati responded that he does 

not think that electric motorcycles are the key to attract younger customers. Furthermore, the 

VP said that Ducati will not be producing an e-Motorcycle soon (Gibbons, 2021). By 2021, the 

plan for dealing with the shift away from petrol-powered motorcycles had shifted. Ducati does 

not reveal any particular strategy apart from their plan to not get into the electric market in the 

near future. This could be a result of the poor reception that their collaboration with Super Soco 

recieved. Attracting the younger market of motorcyclists still seems important to Ducati, but 

with another strategy which is not revealed. 

 

Harley-Davidson 

Harley-Davidson made a big impact on the e-Motorcycle industry when they revealed that they 

were releasing an electric motorcycle of their own in 2014, the LiveWire, seen in Figure 4. 
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Harley-Davidson have been building motorcycles since 1903 and have a notoriously traditional 

fanbase with a preference for large and loud motorcycles (Davies, 2014). The LiveWire was 

inspired by another concept e-Motorcycle, the Mission Motors Mission RS. Mission Motors 

were seen as revolutionary by reviewers, with motoring journalist Wes Siler calling it the 

“iPhone-moment” of e-Motorcycles (Siler, 2013). Mission Motors went out of business in 2015, 

but had helped Harley-Davidson design the engine controller and develop the batteries for their 

new LiveWire (MacDonald, 2015). Initial press-reviews of the Livewire were positive, 

although journalists were mostly in awe that Harley-Davidson actually revealed an electric 

motorcycle (Conner, 2014; Hunt, 2014b). Collaborating with rising stars in the disruptive 

technology industry is, according to theory, a good strategy to adopt as an incumbent. The 

decision to unveil an electric motorcycle is presumably taken after a value appraisal of the 

future of electric motorcycles.  

 

 

Figure 4 - “LiveWire test on FormulaE track, New York, 2019”, Manitou1 2019, CC 

BY-SA 4.0 

 

 

When the initial commotion from motorcyclists had settled, Harley-Davidson explained to 

journalists that the decision was driven on by an experimental change in direction for the 

company following the financial crisis of 2008 (Downes, 2014). The CEO of Harley-Davidson 

also mentioned that: “We need to change people’s perception of what Harley-Davidson is all 

about. We used to make motorcycles for Americans, which we happened to sell all over the 

world. Now we make global motorcycles for everyone.” (Downes, 2014). The change in 

perception of what a Harley-Davidson is means that they want to disengage from their long-

time core customers. This relates to how Yu and Hang think that incumbents like Harley-

Davidson should act. More specifically, they recommend looking for new applications and 

markets to apply their current technologies. 

 

The LiveWire was shipped in 2019 after resolving an unknown problem allegedly limited to a 

single motorcycle, but is unknown to this day (O’Kane, 2019). The LiveWire had a price tag of 

US $29,799 and could reach 60 mph in 3,5 seconds, which some thought was too expensive 

(Lee, 2019). Others thought that the price was expensive, but had redeeming qualities which 

https://creativecommons.org/licenses/by-sa/4.0/
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could be weighed against the price, like outrageous acceleration and incredible handling (Toll, 

2020). The LiveWire was priced aggressively, which means that the performance should be 

comparable or better, making it an upper attack, not a disruption. Like the Zero, some who tried 

it thought the price was OK. 

 

Motorcycle News posted a review of the LiveWire on their website, where they gave it a 4/5 

stars. The reviewers mentioned that they missed the drama and noise of a petrol engine, but also 

commended its build quality and handling. Verified LiveWire-owners were also allowed to post 

their own reviews on the site, where a user stated that it “Handles brilliantly and moves like a 

fish on amphetamines” and compared the high price to electric cars, which are also priced at a 

premium (Neeves and Fitz-Gibbons, 2020). The comparison to the upfront premium-cost of 

electric motorcycles to electric cars is interesting and something which might be changed in the 

future. The LiveWire was not seen as dramatic, which might be appealing to the new generation 

of motorcyclists who have ridden electric motorcycles in the past and are willing to upgrade to 

a more well-known brand. 

 

In 2021, Harley-Davidson revealed their new strategy, dubbed the “Hardwire Plan”. In that 

plan, they mention that they wish to return to their core segments (Harley-Davidson, 2021). 

While that does not immediately include e-Motorcycles, they also mention that they will 

strengthen their commitment to electric and create a separate division for e-Motorcycles 

(Harley-Davidson, 2021). Harley-Davidson are defending against disruption by creating 

separate divisions as per Christensen’s recommendation, but are also listening to their core 

customers and are planning to release more powerful large motorcycles as not per Christensen’s 

recommendation. 

 

BMW 

BMW is a company that has produced motorcycles for a long time. Their offering include sport, 

touring, adventure and more. BMW announced their first venture into the electric mobility 

market with their C Evolution model in 2014. The C Evolution was a type of scooter that BMW 

dubbed the “maxi scooter”, meaning it had the typical step-though chassi of a scooter but with 

the capabilities of achieving highway speeds. According to BMW, the C Evolution had a top 

speed of 120 km/h and a range of 100 km. With the announcement, BMW claimed that they 

were serious about getting into the electric market (BMW, 2014). The C Evolution received a 

mixed reception among motor journalists who were given the opportunity to ride one. One tester 

from Motorcycle News claimed that it was expensive and had range issues but it was a good 

proof of concept and that those who were interested should wait a few years for battery 

technology to improve (Marsden, 2014). A verified owner of the C Evolution commented on 

the Motorcycle News-forum that the bike was perfect for commuters that ride less than 50 miles 

per day (Marsden, 2014). BMW entered the electric market with an urban commuter 

motorcycle, which is not synonymous with their other offerings, which indicated that they think 

that there is a market which needs have not been fulfilled. The market which they are addressing 

with the Evolution C could be seen as the lower end of the motorcycle market. The Evolution 
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C was essentially worse at everything that a motorcycle could do, including price, which makes 

it a non-disruption. 

 

The claim that BMW were seriously looking into the electric market was strengthened in 2019 

when they announced plans for a new, more sporty motorcycle named the BMW Motorrad 

Vision DC Roadster. The announcement from BMW tries to highlight the supposed emotional 

experience of riding an electric motorcycle, possibly to counteract the claims that the “feeling” 

of a traditional motorcycle is missing in electric alternatives. BMW also use phrases like “New 

drive, familiar appearance”, to try to solidify the Roadster as something that a motorcyclist 

would be familiar with (BMW, 2019). The Vision DC Roadster has not seen production as of 

2020 but shows that BMW is open to getting into the market, but not right now. The Vision DC 

Roadster has the makings of what motorcyclists seem to appreciate: speed, a familiar brand and 

traditional sporty styling. 

 

BMW also commented on the importance of government support to succeed in the electric 

market. In 2016, Downes (2016) claimed that electric motorcycles would play an important role 

in BMW’s offerings over the coming years, which BMW responded with a comment that said 

that the volume of electric vehicles which will be sold is dependent on government support. 

The then CEO of BMW’s motorcycle-division also explained that the future of e-Motorcycles 

depend on reducing the price by stimulating the economies of scale and being able to mass 

produce the vehicles, thereby dropping the price (Downes, 2016). As with Zero, BMW think 

that grants are essential to allow for a transition from combustion engine-powered motorcycles. 

 

In an interview regarding the future of BMW’s motorcycle division BMW Motorrad, the then 

CEO of BMW Motorrad Markus Schramm speculated that the future of electric BMW 

motorcycles was not in the sport segments such as the DC Roadster. Instead, Schramm thinks 

that the C Evolution is closer to what BMW might dedicate their electric offering in the future, 

saying that the urban environment is the focus of future electric releases. In the article, BMW 

also talked about a new model, the R18, which is an 1800cc cruiser-model intended for the US 

market (Stein, 2019). Similar to the strategy of Ducati, BMW are waiting to get into the 

mainstream motorcycle market with an electric model beyond a low-end alternative.  While 

Ducati are researching synthetic fuels, BMW are expanding their offering in larger motorcycles 

for older customers. BMW does not have a separate entity for their electric offering and seem 

to continue listening to their older core customers. 
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7 Discussion 
In the following chapter, I will be going over what the results from the study mean and why 

they are significant based on the theory and some of my own thoughts on the matter. The 

structure is formulated in terms of discussing the results of each research question followed by 

how disruptive innovation impacted my take on the narrative approach. 

7.1 RQ1 

How was the electric motorcycle developed and how has the market for electric motorcycles 

emerged? 

 

To answer the first question, I conducted a historical analysis of electric motorcycles. The 

results indicate that early electric motorcycles were developed as a result of exogenous shocks 

(sharp increase in gas price) to the market for motorcycles. It was also found that the disruptive 

susceptibility of the motorcycle market was increased following an exogenous shock. This 

finding provides strength to a hypothesis by Klenner et. al (2013) regarding this that previously 

lacked support in terms of importance for disruptive susceptibility.  

 

Some early attempts from pioneers at electric motorcycles (i.e. Socovel & Corbin) were also 

found to fit the description of what Christensen labels low-end disruption. The lack of success 

of these early attempts are interesting to note in respect to the literature in two regards: 

Christensen (1997) suggested that these types of disruptions are the most dangerous to 

incumbents and have the highest chance at disrupting the market, which was found not to be 

applicable in this case. Markides (2006), on the other hand suggested that some pioneers with 

a desire to improve the performance of their products simply can’t help themselves and 

overperform the market, which was supported by the results. The cause of failure in the specific 

cases of the company is not evaluated in this study. But if this is to be viewed from Christensen’s 

perspective, the failure of the early companies is the start of the disruptive innovation process. 

This creates a dilemma that connects back to the reviewed literature, that the disruptive process 

can go on for years on end, until the performance overtakes what’s on the mainstream market. 

The methods for practical evaluation of the disruptive susceptibility of markets provided by 

those who view Christensen’s work as incomplete provided more insight in the potential 

success of electric motorcycles than tools provided by Christensen. 

 

Furthermore, the performance overshoot from a particular actor resulted in the introduction of 

racing with electric motorcycles, which resulted in increased exposure of electric motorcycles. 

This type of result from performance overshoot meant to prove a point to motorcyclists seems 

to have positively impacted the industry in the long-term but did evidently not lead the company 

to success. The introduction of the electric motorcycle racing-scene in turn provided insight in 

terms of disruption by revealing a niche market of motorcyclists who thought noise and 

pollution was intrusive. 

 

Despite the high disruptive susceptibility of the motorcycle market, no electric motorcycle was 

observed to reach widespread success on the market. This could mean that there are conditions 
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which are not yet met for the electric motorcycle to reach the market. Based on the results from 

the study of the competitive environment, I would argue that an electric motorcycle from an 

incumbent in the Asia-Pacific market would have the highest chance of success on the market. 

This is based on their lower demands for top speed, acceleration and a recent trend in higher 

brand loyalty and younger motorcyclists on average. Hence, the low sales of Harley-Davidson’s 

LiveWire which caused them to revaluate their strategy was interesting to observe since it was 

essentially the opposite of what I expect would succeed based on the results of this study. 

 

7.2 RQ2 

What role does disruption play in the transition from combustion engine-powered motorcycles 

to electric motorcycles? 

 

Based on the results, I would say that Christensen’s version of disruption plays an important 

role in understanding the transition to electric motorcycles in a low-end motorcycle market, 

which is to say the Asia-Pacific market rather than the rest of the world. America and Europe 

use motorcycles for different reasons with different demands and expectations for the 

motorcycle which impacts the disruptive potential of electric motorcycles. Adding to that, I 

found that there seems to be a looming feeling among motorcyclists in America and Europe 

that combustion-engine motorcycles will be slowly replaced by electric motorcycles. The 

results also supports the conclusions by Yu and Hang (2010), in that technologies cannot 

become commercially available without the development of related technologies; batteries and 

charging infrastructure in this case. Therefore, based on the changing market conditions, I 

would argue that the market for electric motorcycles is driven by incremental or step-wise 

changes driven by improvements such as those in battery technology or government incentives 

in line with the hypothesis of Sood and Tellis (2005) rather than disruption as proposed by 

Christensen.  

 

I would like to consider disruption as per the definition of Daneels (2004), where the bases of 

competition changes by changing the relevant performance metrics for the industry. This 

definition seems the most appropriate to describe the electric motorcycle industry. Changing 

the bases of what becomes relevant in the future is certainly something which electric 

motorcycles seem to have the potential to achieve. Performance metrics like charge times and 

range could be seen as added performance metrics of the motorcycle industry if the electric 

motorcycle becomes more accepted. These findings provide added empirical evidence to the 

work by Daneels (2004) as well as Sood and Tellis (2011, 2005), who discuss the importance 

of nuancing the idea of performance metrics which were initially introduced by Christensen 

(1997). 

 

Producers of electric motorcycles are adapting their products to the mainstream market instead 

of considering low-end markets with disruptive potential. This leads me to reason that 

Christensen’s view of disruption should not be used when describing the transition from 

combustion engine-motorcycles to electric motorcycles. 
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7.3 RQ3 

What are major motorcycle manufacturers doing to avoid being disrupted? 

 

According to Christensen (1997; 2003), most companies fail in the face of potential disruption. 

According to the results from this study, some areas of the motorcycle market are susceptible 

to potential disruption. Some actors also seem to be acting in the face of disruption, thinking 

that their future depends on how well they attract younger motorcyclists to become loyal to 

their brand. This is interesting to me, as there are some actors who have not commented on the 

future of electric motorcycles, like Yamaha and Honda before their decision to join the battery 

swapping consortium. This could either be another fruitless venture similar to a concept 

motorcycle, but it could also be an event which could be looked back on as a turning point in 

the industry. The impact of the event is yet to be revealed but should be considered in future 

studies.  

 

The results from this study found that many major manufacturers have previously ignored the 

low-end markets of motorcycles, and some who have engaged in that market in the past were 

met with negative feedback from motorcyclists. This could mean that the major manufacturers 

don’t think they will be disrupted from the low-end. Instead, the examined manufacturers in 

this study seemed keener to compete in high-end segments, possibly due to an assumed higher 

profitability. According to Christensen, the hazard of disruption is much higher from lower 

attacks. But Sood and Tellis (2011) found that the lower attack was underrepresented and lower 

attacks from new entrants were even more underrepresented. This might explain why 

incumbents have previously chosen to prioritize the high-end market. 

 

Staying close to current customers instead of looking for new markets is an issue that has been 

observed in this study, with varying strategies. As previously reviewed, Christensen (1997) and 

Paap and Katz (2004) have conflicting views on the matter. Most of the incumbents of the 

motorcycle industry try to keep their current customer happy, which could lead to them being 

disrupted sometime in the future, according to Christensen. When the results of the study and 

the theories of Paap and Katz are taken into consideration, pleasing the current customer seems 

sensible. KTM for instance, received very positive feedback when they saw the need for 

motocross riders to be able to ride closer to city centres following noise complaints. Harley-

Davidson did effectively the opposite, by trying to approach new customers which current 

customers viewed as outrageous, in a bad way. This data exemplifies critical aspects in the 

process of pleasing long-time customers while creating something new to contribute to a clearer 

understanding of the innovation process. 

 

In this study, most actors were found to not separate the company to address potential 

disruption. According to Christensen, separating the business is important to make fast-paced 

decisions, reduce cannibalization and avoid excessive bureaucracy. Harley-Davidson is the 

only observed actor which has taken the decision to pursue this strategy, which is interesting 

since they are also an actor which has chosen to stay close to their current customer, which is 

not recommended by Christensen. They have also made it obvious that they are serious about 
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producing electric motorcycles. In the future, it will be interesting to note whether they keep 

the division separate or not, since that is crucial to keep up with the developing market, 

according to Bower and Christensen (1995).  

 

The study also found that expanding business to adjacent markets was a rare strategy. 

Expansion to different markets to find applications of current technologies were more common. 

Both of these strategies were recommended to deal with potential disruption by Markides 

(2006). These results provide a new insight to the preference for expansion among motorcycle 

companies and could possibly be linked to the observed negative feedback from motorcyclists 

when companies try new ventures.  

 

The results from this study indicate that the needs of customers have changed a lot over the 

years in all the observed markets. Therefore, dealing with disruption according to Paap and 

Katz (2004) seems reasonable, focusing on emerging customer needs from the most profitable 

customers. This aligns with strategies that many actors in the motorcycle industry have shifted 

towards over time. 

 

7.4 Narrative Impact of Disruptive Theory 

Due to adopting the views of disruptive innovation, I was influenced to focus on dimensions of 

performance, incumbent and entrant behaviour, potential market success factors, and changing 

value networks. These factors are all contained in how Christensen describes development of a 

market but are kept at a singular organizational level as opposed to a customer perceptions 

(Paap and Katz, 2004) or a value network (Klenner et al., 2013). The singular-firm approach 

was natural to take for Christensen, as his mission was to understand how a company could deal 

with being disrupted to succeed. 

 

The type of narrative which I have chosen to pursue differs from previously mentioned works 

due to the fact that I wish for more perspectives than Christensen to be included, but still use 

the type of narrative which he used to tell great stories of industry developments and innovation. 

This approach was inspired by Danneels (2004), who praised Christensen’s storytelling but 

argues that more depth was needed. In the same spirit, I argue that Christensen was important, 

but those who have problematized his understanding and descriptive theories are equally 

important. By using Christensen’s narrative take on using more nuanced data in the form of 

stories, I was able to examine the industry beyond sales figures and other quantitative data and 

instead observe the views of electric motorcycles over the years and draw conclusions based on 

disruptive theory. 

 

By also including some other takes on disruption, I was able to apply proven factors that impact 

disruption to the particular industry and the transition of the motorcycle industry. This approach 

was based on ideas of those who have taken to criticising Christensen, to contribute to the 

debate. For example, clarifying the perceived obscurity of disruption (Danneels, 2004; Klenner 

et al., 2013; Markides, 2006; Sood and Tellis, 2011) by using their respective descriptive 

models.  
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The purpose of this narrative approach was to juxtapose the quantitative models proposed by 

others with the qualitative narrative approach which Christensen uses to tell stories. The 

narrative could then be used to draw conclusions about disruption in the industry in a novel, 

richer, way. This was inspired by Danneels’ (2004) initial critique of disruptive innovation.  He 

suggested an approach to gauging disruptive susceptibility and spotting trends in an industry 

by extrapolating data from the industry and doing more intuitive analysis to provide more value 

to the model that Christensen proposed. 

 

Christensen’s version of disruption is also shaped to portray the entrants as underdogs, making 

them seem likeable and smart, for being able to beat big corporations at their own game. Large 

corporations are also portrayed as incapable of many things, and generally clumsy in the face 

of disruption (Bower and Christensen, 1995; Christensen, 1997). This impacted the way I first 

read about the early entrants and incumbents of the motorcycle market. The Christensen-

narrative also implies that customers seem to mostly act rationally, which I do not entirely agree 

with. Motorcyclists seem very irrational and emotionally driven, by status, etc, especially in 

Europe and America. He also places a lot of value in dividing the types of customers which are 

important for a firm in two categories, core customers and new customers. Furthermore, he 

assumes that one is more profitable than the other, which I have found not to always be the 

case. These types of assumptions were something I wanted to avoid in my narrative.  

 

A state of coexistence of electric and combustion engines is occurring, at least for the time 

being, which is not a narrative which Christensen has taken. An actor is always winning or 

losing when compared according to Christensen, which correlates to if they are sustaining or 

disrupting. King and Baatartogtokh (2015) argue that sustaining innovations have an important 

role in driving disruptive innovation, which I agree with. 

 

By using disruption, as opposed to some other theory, I was constantly looking for clues in 

history which could elude to a new market which has different expectations in terms of 

“traditional” performance metrics. I was also sceptical to when an innovation related to the 

industry was given criticism, especially to what made people criticise it and made mental notes 

of it if I were to read about another type of customer or market with other expectations. The 

expression “One man’s trash is another man’s treasure” comes to mind. 
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8 Conclusions and Recommendations 
 

This aim of this thesis was to contribute to our understanding of the innovation process by 

applying the concept of disruptive innovation to the electric motorcycle industry. To 

accomplish this, the following course of actions was taken: The first step involved investigating 

the genesis of electric motorcycles and how the market for them has developed over the years. 

By applying disruptive innovation theory, events and important excerpts from those results 

could be analysed. The results from answering the first research question indicate that the 

electric motorcycle was invented in 1936 for motorists as a response to high gas prices, which 

then led to an interest in racing said electric motorcycle. Improvements in electric racing then 

led to exposure to the mainstream market and incremental developments which continued 

throughout the years. As far as disruption goes, the theory by Christensen is mostly appropriate 

to apply for “failed” early developments. Later improvements on disruption theory were helpful 

in understanding the role of customer preferences and how early innovators of the market often 

are attached to their idea, leading to overengineering and ultimately not succeeding on the 

market. 

 

The second step meant investigating how the market for electric motorcycles has evolved over 

time and the differences between three different markets: Asia-Pacific, Europe and America. 

By applying disruptive innovation theory, some markets were shown to be more or less open 

to disruption. This was seen due to differing preferences in motorcycles in the regions. In Asia, 

motorcyclists were observed to view motorcycles as utilitarian, while in Europe and America 

motorcycles are seen largely as a leisure luxury item. Asian motorcyclists were also noted to be 

younger. These factors among others could point to Asia being the most likely to face disruption 

by electric motorcycles in the low-end market of motorcycles. 

 

The last step in the process of fulfilling the purpose was to investigate how major manufacturers 

are acting to deal with potential disruption of the motorcycle industry. This issue is central to 

disruption theory, as the “Innovator’s Dilemma” originates as a theory for how companies fail 

based on their actions in the face of disruption: staying close to their core customers. Others 

have argued that staying close to core customers is key to dealing with disruption. Most actors 

were found to ignore the low-end markets of motorcycling which Christensen argues are the 

most likely to be targets for disruption. Producers of electric motorcycles are instead adapting 

their products to the mainstream market instead of considering low-end markets with disruptive 

potential. This leads me to reason that Christensen’s view of disruption should not be used when 

describing the transition from combustion engine-motorcycles to electric motorcycles. Instead, 

I found that the measures for disruptive susceptibility to be more helpful in determining factors 

which have impacted how actors deal with disruption and how the needs in the market have 

changed. 

 

When viewing the industry from Christensen’s perspective, I found that circularity was an issue. 

If disruption is both the problem and the solution, it would be the end-all be-all of innovation. 

When something does not succeed, like the early electric motorcycle, it can be viewed as only 
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the beginning, and in time, with other market conditions, it will disrupt. Like the possibly too 

harsh criticism of Lepore (2014), I believe that times change, and so must innovation theory. 

Instead of getting caught up in the Innovators’ Dilemma, I would recommend looking beyond 

Christensen and looking towards those who have improved upon his theories. 

 

One issue that emerged was the role of governments in the transition from combustion-engine 

to electric motorcycles in respect to disruption. Klenner et. al (2013) and Danneels (2004) have 

previously brought the topic to light, but the benefits of government support are clumped 

together with other similar benefits. I was unable to fully investigate this issue in the thesis due 

to time constraints, but I believe it would be interesting to investigate. There are a number of 

articles which have reviewed the role of governments for electric cars, but I believe that the 

motorcycle industry differs enough to warrant an independent case study. In the case of 

government incentives, there is also a possibility for discussing how this creates demand 

disruption and how that affects the disruptive potential of electric motorcycles. Doing this 

would also allow for less obscurity and further categorization in disruption, which is advocated 

for by most of authors who have worked to improve disruption theory. For future studies, I 

would also recommend looking into how scooters and e-bikes could be used to get younger 

motorcyclists to become familiar with motorcycle brands and possibly purchase an electric 

motorcycle in the future, increasing the risk of disruption. A stated preference study could be 

suitable to undertake this task.  
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