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Abstract 

This thesis analyses the case studies of disruptive energy companies SolarCity, RWE and d.light 

to identify whether each of them fit into one of the academic disruption models:  

 

● Disruption from below. This theory maintains that disruption is when substandard or 

‘inferior’ technology  

● Disruption from above. This theory starts with a superior product or service which is 

much more capable than the existing mainstream technology provided 

● Big Bang disruption, when products or services have both better performance and lower 

price and more customization than existing mainstream markets 

 

Analysing the SolarCity case study, it seems to fit well in a ‘Big Bang disruption’ model as it clearly 

changed the rules from day one by making available a completely different service from what the 

customers of utilities were used to.  

 

RWE suffered fits into the ‘disruption from above’ model because clean energy was providing an added 

value that fossil fuels could not. RWE is now looking to become the disruptor themselves. 

 

Analysing the d.light case, it appears in terms of technology the disruption fits in with the ‘disruption 

from below’ model. d.light works because it is very specific to the particular customer base that they 

serves and it would be unlike to succeed if the context was different or there was an alternative.  
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1. Introduction 

1.1 Why focus in disruption in the energy industry? 
In late 2014 the price of oil went down from the US$100 mark to less than US$50, falling even 

further in 2016, as presented in Figure 1. Experts in the energy industry were taken aback by 

the sudden change on the price. Most experts and C-level executives seemed just as confused.  

 

Figure 11: Price fluctuation of oil 

 

In subsequent months, more sudden changes surprised the whole industry. Chief of all surprises 

was the economic result of a recent photovoltaics (PV) tender in Dubai in March 2016 which 

resulted on an 800MW PV plant in Dubai winning the bid at US$2.99 cents per KWh, well 

below the natural gas and coal cost. This was not a unique event. A week later a bid in Mexico 

announced PV bids at US$3.5 cents per KWh, followed by Chile at US$2.91 and in September 

2016, US$2.40 were announced in Abu Dhabi.  

According to Bloomberg New Energy Finance the energy disruption is already underway. 

Cheaper coal and cheaper gas cannot derail the transformation and decarbonisation of the 

world’s power systems. By 2040, zero-emission energy sources will make up 60% of installed 

capacity. Wind and solar will account for 64% of the 8.6TW of new power generating capacity 

added worldwide over the next 25 years, and for almost 60% of the $11.4 trillion invested.2 

                                                            
1 This graph is from the New York Times, published on 27/07/16 in the article: Oil Prices: What’s Behind the 
Drop? Simple Economics by Clifford Krauss http://www.nytimes.com/interactive/2016/business/energy-
environment/oil-prices.html?_r=0  
2 According to Bloomberg NEF in their New Energy Outlook 2016, 
http://first.bloomberglp.com/documents/694813008_BNEF_NEO2016_ExecutiveSummary.pdf?elqTrackId=431
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Observing these and other changes in the energy industry over a few years a question that arises 

is whether there is a model or theory that could explain the why and the how of all this disruption 

that could help explain what would be the likely disruption in the future.  

With this end, it was necessary to research the disruptive innovation academic literature to find 

the models that could be applied to the industry. Literature in disruption and disruptive 

innovation appears to be plentiful, although specific energy disruption literature is harder to 

find.  

 

1.2  Objective  
The objective of this thesis is to establish whether the ‘disruptive’ business models of energy 

companies SolarCity, RWE and d.light fit into theoretical disruption models. With that aim the 

business models of the three companies will be analysed separately and each will be compared 

against the models of innovation to establish whether they fit within one of the theoretical 

models of disruption.  

The definition of a disruptive product or service is that which creates a new market, a new value 

network whilst significantly weakening, transforming or destroying an existing product/market 

and/or category /industry.  

Three different disruption models could be roughly summarized3 from the literature research:  

● First, there is disruption from below, also referred to as the traditional disruption theory.  

In this model, disruptive products or services are initially less capable than what the 

existing mainstream markets are already providing. These substandard or ‘inferior’ 

technology which is viewed as low-quality improves performance and quality faster 

over time and eventually it disrupts the markets. An example of such disruption are 

computers or digital cameras, whose quality was poor at first compared to the 

technology available which they eventually replaced. This disruption took Kodak´s 

leadership on the photography market.  

                                                            
b316cc3734996abdb55ddbbca0249&elq=aaa8c9bcd7c946f8b02779d8386b0bb9&elqaid=3873&elqat=1&elqCa
mpaignId=   

3 As Tony Seba, disruption  explains the three theories of disruption on his talk in Youtube ‘Clean Disruption: 
Why Conventional Energy and Transportation will be Obsolete by 2030’ 
https://www.youtube.com/watch?v=8xy1EDY7Ruw  
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● Second, the disruption from above theory starts with a superior product or service which 

is much more capable than the existing mainstream technology provided. However, 

their learning cost curve – that is, the amount that technology improvements and 

experience will lower the cost – sets them onto a downward cost reduction path 

compared to mainstream products.  An example for this disruption is smart phones and 

how a more complex, better technology eventually replaced the previous cell phones. 

This disruption essentially took Nokia´s leadership on the cell phone market.  

● Finally, there is a recent concept of disruption called Big Bang disruption. This is when 

products or services have both better performance and, lower price and more 

customization than existing mainstream markets. Because these new alternatives are so 

much better, they take the leaders out of the market very quickly, with devastating 

consequences. A clear example of this type of disruption is Google Maps vs GPS 

companies Garmin and TomTom. Google maps were free compared to other options, 

but also had better coverage, lacked geographic limitations and are constantly updated. 

Their impact on both Garmin and TomTom was immediate and devastating.  

This thesis attempts to classify each of the case studies analysed according to one of this three 
models of innovation.  

‘‘Disruption is a process and not an event . . . it might take decades for the forces to work 
their way through an industry but [they] are always at work` Christensen and Raynor (2003)  

 

 

1.3  Structure 
The question to be answered in this thesis is whether the energy industry disruption fits into the 

current disruptive innovation models. Because the energy industry is so diverse across the 

whole chain and geographically; it would be virtually impossible for this thesis to take into 

consideration all of the variables. Therefore, it will focus in three particular case studies which 

have been reported as ‘disruptive’ to try ascertain whether they fit into theoretical ‘disruption’ 

models.  

● This paper will begin looking at the literature review for the disruptive innovation 

models through a historical account of the evolution of the research, starting with 

Clayton Christensen. The aim of this research is to establish the historical evolution of 

the concept of disruption and how it shaped three main disruption theories 
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● This research will then be complemented by the analysis of each of three case studies 

separately, from SolarCity, then RWE and finally d.light to establish how each of them 

are disruptive in their own context 

● With all the research information presented, the thesis will proceed onto the analysis of 

the information gathered attempting to match each of the case studies with one of the 

theoretical models of innovation 
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2. Theoretical Grounds  

Strictly speaking, disruptive strategic innovation is a specific type of innovation —namely, a 

way of playing the game that is both different from and in conflict with the traditional way. In 

order to fully comprehend the term and analyse how the academic theories on disruption 

evolved over time.   

Clayton M. Christensen’s original theory of disruptive innovation (1997) is one of the most 

influential academic management theories in the world.  Christensen obsessed over why is 

success so difficult to sustain over time. Even seemly innovative companies end up being 

disrupted by start-ups routinely, Christensen observed.  

Christensen first book, 'The innovator´s dilemma' (1997) looks at how companies cope with 

changes in industries.  Christensen explained that when well-managed companies failed it is 

because by listening to their customers, investing in the business and building distinctive 

capabilities they run the risk of ignoring rivals with ‘disruptive’ innovation.   

As his researched evolved, Christensen argued that the new technologies that caused the 

disruption in the industries that he researched were not better, or more advanced—they were 

actually inferior.  Christensen was the proponent of the ‘disruption from below’ also called the 

traditional model of disruption.  

Christensen believed that the customers of the established companies usually had no interest in 

the new technology, because they already had something better. But the new products were 

cheaper and even easier to use, so people or companies who were not rich or sophisticated 

enough for the original products started buying the new ones. And the new technology opened 

up the market to brand new customers, regular people who were more numerous than the 

original customer base.   

Big companies kept listening to their core customers and improving their products in ways that 

mattered to them, until they had improved them so much that their products were upmarket and 

too convoluted to use and take full advantage of. User experience is often not a priority in these 

situations, whilst new, cheaper technologies focused on that.  

'It transforms a product that historically was so expensive and complicated that only a few 

people with a lot of money and a lot of skill had access to it. A disruptive innovation makes it 

so much more affordable and accessible that a much larger population have access to it'  
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Christensen focused mainly on the technology industry.  He also researched the steel industry. 

However, his research was limited mainly to markets largely free of government intervention. 

For example, Christensen believed that the first manifestation of digital technology was a 

mainframe computer. It was very costly and specialized. Only the biggest corporations could 

afford to have one. Over time a sequence of innovations went from mainframe, to mini, to 

desktop, to laptop and eventually to smart phone, which was the gadget that democratized 

technology to the point where everybody had access to it. The pioneers had it hard to catch each 

of these sequences of new innovations, most of which were dominated by new companies. 

Those companies often falter by focusing on the immediate payoffs rather than long-term 

growth.  

Christensen´s concept was building on Joseph Schumpeter´s ‘creative destruction’, a concept 

much like disruptive innovation. The redemption of innovation began in 1939, when the 

economist Joseph Schumpeter, in his study of business cycles, used the word to mean bringing 

new products to market. This concept spread slowly, and only in the specialized literatures of 

economics and business. In his book ‘Capitalist, Socialism and Democracy’ (1942) Schumpeter 

spoke of it as the "process of industrial mutation that incessantly revolutionizes the economic 

structure from within, incessantly destroying the old one, incessantly creating a new one"  

Christensen has collected a number of parallel or furthering theories on his ‘disruptive 

innovation’ concept as time went by. Jill Lepore, a Harvard Historian, argues in ‘The disruption 

machine: What the gospel of Innovation gets wrong’ (2014) that Christensen often picks and 

select those case studies that fit his theories; and that he often ignores the socio-economical 

framework around the industries that he studies. On Christensen work on the steel industry, for 

example, Lepore argues that Christensen ignores key factors such as labor unions that would 

impact the ability of companies to adapt to market changes.  

‘Christensen tends to ignore factors that don’t support his theory. Factors having effects on both production and 
profitability that Christensen does not mention are that, between 1986 and 1987, twenty-two thousand workers at 
U.S. Steel did not go to work, as part of a labor action, and that U.S. Steel’s workers are unionized and have been 
for generations, while minimill manufacturers, with their newer workforces, are generally non-union. 
Christensen’s logic here seems to be that the industry’s labor arrangements can have played no role in U.S.’4 

Furthermore, Lepore goes onto arguing that Christensen´s theory have notoriously weak 

foundations which in many cases have been proven not to fit, for example in 2007 Christensen 

                                                            
4 This comment is from Jill Lepore on ‘The disruption machine: What the gospel of Innovation gets wrong’, The 
New Yorker, http://www.newyorker.com/magazine/2014/06/23/the-disruption-machine  (23/06/14) 
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told Business Week that “the prediction of the theory would be that Apple won’t succeed with 

the iPhone,” basing his conclusion on the fact that “History speaks pretty loudly on that.”  

Here is where the concept of innovation from above appears. Christensen and Lepore 

fundamentally disagree in their interpretation of the smart phone as a disruptor. Christensen 

defended that his wrong prediction about the iPhone because he failed to realize at the time that 

smart phones were in fact an innovation from below of computers. Lepore however believes 

that smart phones were a disruption from above of cell phones, which eventually they replaced. 

Lepore argues that although Innovation and disruption are ideas originated in the arena of 

business, they have since been applied to arenas whose values and goals are wider than those 

of business; such as the obligation that Doctors have with patients or that teachers have to their 

students. These are obligations that lie outside the realm of earnings, and therefore they are 

fundamentally different from the obligations that a business executive has to employees, 

partners, and investors. 

Another critic of Christensen´s theory, Andrew King, wrote in The MIT Sloan Management 

Review article "How Useful is the Theory of Disruptive Innovation?" (2015). The article calls 

onto question not just Christensen´s past findings and assertions. King analyses Christensen´s 

early work, and claims that only 7 of the 77 business case studies covered in "The Innovator's 

Dilemma" and Christensen's later, co-authored book "The Innovator's Solution" (2003) actually 

fit Christensen's own criteria of what constitutes disruptive innovation. 

 

Above and beyond outright opposition to Christensen´s theories, Henderson and Clark have 

tried to classify disruption more specifically depending of the nature of the innovation at hand 

in 1990, arguing that technology innovation is fundamentally different from a disruptive 

business-model innovation.   

Both innovations arise in different ways, have different competitive effects, and require 

different responses from incumbents. They argued that lumping all types of disruptive 

innovations into one category mixes apples with oranges.  

 

Constantinos Markides argued in 2003 that business-model innovation was called ‘strategic 

innovation’. However, this concept has been considered confusing thereafter by other academic 

thinkers. Business-model innovation refers to a fundamentally different business model in an 
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existing business. For example, easyJet, and Dell compete in their respective industries in 

substantially different ways from their competitors, such as British Airways, and IBM. 

  

It is important to note that, to qualify as a disruption, the new business model must enlarge the 

existing economic pie by attracting new customers or by encouraging more consumption from 

current clients. Business model innovators do not create new products or services. They simply 

redefine said product or service is and how it is provided.  

 

For example, whereas business schools sell their product on the basis of quality and career 

placement, online schools like the Open University (UK) sell its education on the basis of 

flexibility and price. As a result, the markets created around the new competitors tend to be 

composed of different customers and have different key success factors than the established 

markets. 

 

Technological, business-model, and new-to-the-world product innovations should be treated as 

distinct phenomena. All three types of innovation follow a similar process to move into existing 

markets but they all have different managerial implications. According to Constantinos 

Markides, in ‘Disruptive Innovation: In Need of Better Theory’, The Journal of Product 

Innovation Management (2006) differentiated in markets emerging as a result of supply–push 

processes share certain characteristics: 

 

● Despite technological and product uncertainty, newly created markets are invaded by 

many new entrants before the market starts growing  

● In addition, product variety in the young market is large. In fact, the rate of innovation 

at the start of a market’s life is the highest through all of the lifecycle of the market 

● Eventually there is a market shakeout leading to the disappearance of most of the 

pioneers. The shakeout is associated with the emergence of a dominant design in the 

market, which signals the beginning of growth of the industry  

● All of this takes a long time to unfold. The structure of new markets remains remarkably 

fluid throughout the early years, as the industry consolidates only a few firms are left. 

 

Davin O'Dwyer took this point further in his article ‘Disruption of disruption theory only an 

interruption’ published in The Irish Times (2014). He argues that factors such as user 

experience introduce entire new dimensions in a market; sometimes going from a two-
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dimensional to a multi-dimensional world. Furthermore, he makes a clear differentiation on 

products and services for the Business to Business (B2B) audience compared to the Business 

to Customers (B2C) audiences. Thus, the difference in a consumer market isn't between 

integrated and modular, as Christensen puts it, but between differentiated and undifferentiated, 

or B2B vs B2C.  

 

Constantinos Markides, together with Constantinos Charitou kept perfecting Christensen´s 

theory to the next level. In ‘Responses to Disruptive Strategic Innovation’ (2003) and 

‘Rethinking innovation’ (2004) analysed the possible strategies that big companies within 

‘disrupted’ industries could pursue.  

 

They argued that when an industry is being disrupted, established companies must confront an 

unavoidable fact: the new ways of playing the game are in conflict with the established ways. 

That is because the strategic innovations have different key success factors and thus require the 

company to develop a new combination of tailored activities as well as new supporting cultures 

and processes. Although they did not name their theory, they set the basis for the Big Bang 

disruption model.  

 

For example, if British Airways is to compete effectively against easyJet, it must evaluate the 

discount end of the market and develop the activities and processes required to be successful in 

it. But the new activities are incompatible with the company’s existing activities because of the 

different trade-offs in the two ways of doing business. For example, British Airways cannot 

simply start selling tickets through the internet like easyJet, because its existing system, like 

travel agencies, would object.  

 

Established players in the industry come with trade-offs which makes it difficult for an 

established company to respond to the disruptive innovation effectively. A company trying to 

compete in both positions risks degrading the value of its existing activities as well as 

experiencing major inefficiencies. Managing innovation utilizing old processes, incentives and 

mind-sets will only suffocate and kill the new opportunity.  

 

Due to those conflicts between old and new, an enterprise should either ignore the disruption 

or embrace it, but in a separate division or company. Overall, five key responses were identified:  

● Response One: Focus on and Invest in the Traditional Business 
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● Response Two: Ignore the Innovation — It’s Not Your Business 

● Response Three: Attack Back — Disrupt the Disruption 

● Response Four: Adopt the Innovation by Playing Both Games at Once 

● Response Five: Embrace the Innovation Completely and Scale It Up 

 

Markides and Charitou go on to making a further point. They defend that the biggest 

misconception about disruptive strategic innovation is that the new way of doing things will 

grow and eventually overtake the traditional way of playing the game. They believe that the 

misconception arose from seeing technology innovation replace competitors that jump from the 

old to the new, therefore it arises from mixing up strategic innovation with technology 

innovation.  

 

With strategic innovation, the new way of competing grows quickly to control a certain 

percentage of the market but fails to overtake the traditional way completely. For example, 

Internet banking has grown rapidly but has captured 10% to 20% of the market. The new ways 

of playing the game grow to a respectable size but never really replace the old ways suddenly. 

Nor are the innovations ever expected to grow to 100% of their markets. 

 

Established companies are slow movers. Gearing up to acquire the required skills and 

capabilities is a big undertaking. Furthermore, established companies are best at creating the 

kind of organization required to serve such a large and rapidly growing market. 

 

Clark C. Havghurst notes in his paper ‘Disruptive Innovation: The Demand Side’ (2008) that 

“Paradigm-rattling change in health care delivery is occurring only in markets where patients 

pay for their care directly”. Much like the energy industry, healthcare is highly regulated and 

with the decision making limited to government institutions, it is harder to disrupt. This is a big 

part of the reason why disruption in the energy industry is different in different countries.  

Larry Downes and Paul Nunes in their 'Big Bang Dispruption' article in Harvard Business 

Review (2013) coin for the first time this new concept which they write a book about the year 

after. They argue in the article that Joseph L Bower and Clayton Christensen´s disruption from 

below theory (1997) clashes with well-known example such as the disruption that happened to 

TomTom and Garmin with the advent of free navigation apps which now can preloaded on 

every smartphone. Their point was that these new apps were not only cheaper but also better 

than the alternatives already in the industry.  
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"The disruption here hasn’t come from competitors in the same industry or even from companies with a remotely 
similar business model. Nor did the new technology enter at the bottom of a mature market and then follow a 
carefully planned march through larger customer segments. Users made the switch in a matter of weeks. And it 
wasn’t just the least profitable or “underserved” customers who were lured away. Consumers in every segment 
defected simultaneously—and in droves. 

That kind of innovation changes the rules. We’re accustomed to seeing mature products wiped out by new 
technologies and to ever-shorter product life cycles. But now entire product lines—whole markets—are being 
created or destroyed overnight. Disrupters can come out of nowhere and instantly be everywhere. Once launched, 
such disruption is hard to fight"5 

The biggest challenge of Big Bang innovation is that it comes out left field, combining existing 

technologies that do not seem related to achieve a better value proposition. Big bang disruptions 

do not aim to disrupt industries, they become collateral damage.  

"Big-bang disruptions collapse the product life cycle we know: Everett Rogers’s classic bell curve of five distinct 
customer segments—innovators, early adopters, early majority, late majority, and laggards. Now there are only 
two segments: trial users, who often participate in product development, and everyone else. The adoption curve 
has become something closer to a straight line that heads up and then falls rapidly when saturation is reached or 
a new disruption appears" 

The impact of big-bang disruption can affect any industry. Manufacturers of cars for example, 

are aware of the threat of EVs. Customers are waiting for the ultimate product to appear to 

change over from combustion engine cars. That´s a big bang in the making. Payments are 

migrating to the smart phone, and so is banking. Again, this is a ripe big bang market.  

Even in industries with limited competition due to government regulation, big bang disrupters 

can put a lot of pressure on a weak system. Education, health and transportation are industries 

that are increasingly close to a big bang disruption. 

In terms of clean energy disruption, Christensen, Talukdar, Alton and Horn wrote a specific 

paper called ‘Picking Green Tech´s Winners and Losers’ (2011). Some of their predictions have 

been proved wrong because their cost reduction assumptions were mistaken. The paper does 

acknowledge the differences that the context has on the disruption; they make a distinction 

between the developing and developed world in terms of the outcome of the disruption.  

In their developing world analysis, Christensen, Talukdar, Alton and Horn correctly identify 

the lack of grid as the biggest opportunity for solar energy. They analyse the d.light case in 

India and how the company has managed to capture the interest of their audience by offering 

competitive products in a market where there is no real alternative.  

In terms of the developing world, the authors believe the prospects are dim because of the high 

cost of generation compared to traditional fossil fuels. The paper was written in 2011 and since 

                                                            
5 From 'Big-Bang Disruption' by Larry Downes and Paul Nunes, published in Harvard Business Review on 
March 2003 https://hbr.org/2013/03/big-bang-disruption  
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then a lot has changed in terms of costs, which is clearly the main reason why their findings are 

so far off the mark. The paper then plunges on electric vehicles (EVs) as the clean technology 

with the best future prospects, providing they can improve the range of the vehicles or that they 

find a niche market such as young people whose parents want to limit their movement ability.  

Furthermore, the paper goes into detail on the end user´s wish to take control over their own 

data and usage of energy, especially if a net metering context was to be possible. However, it 

considers only the demand limitations as those coming from end-users, rather than regulators, 

which very much shape the context for utility companies.  

Much has been written about disruptive innovation since Christensen came up with the concept 

in 1995. Most of the literature discusses technology disruption and disruption lead by the 

internet, which historically has less regulation. The next step is to analyse SolarCity, RWE and 

d.light from the disruption point of view to assess whether they fit into one of the three 

disruption models.  

 

 

 

 

 



23 
 

3. Research Methodology 

Aiming to answer the research question and bearing in mind the models presented in the 

previous chapter, three different disruptive company case studies were examined in the research 

of this thesis.  

The aim was to pick three energy companies referred to as ‘innovative’ or disruptive. In order 

for the three examples to be comparable they needed to belong to the same area within the 

supply chain. But they needed to belong to different yet comparable contexts. The thesis looks 

at each of these case studies through analysis literature, articles and primary research with key 

industry players.  The three case studies are:   

 

1. SolarCity: SolarCity, which recently merged with Tesla, has disrupted the relationship 

many Americans have with the energy they consume. SolarCity focused in providing 

solar energy for the 99%. In 2006 when SolarCity begun, early adopters were the typical 

profile of residential solar electric systems in the US. The technology was costly, and 

the fact that payback time was upwards of 20 years did not stop early adopters. SolarCity 

changed completely the business model on how solar was offered, selling services – 

electricity - directly to homeowners with power purchase agreements (PPAs) rather than 

selling hardware. This meant customers had an upfront cost of zero and they enjoyed a 

discount on their energy bill from day one. It was too good to pass up - they made solar 

electricity available to middle-class Americans. Today, SolarCity is the largest 

residential solar installer in the country, whose leases are pooled into solar-backed 

securities. Third party-owned home solar now makes up the majority of the fast-growing 

residential market segment. 

 

2. RWE, a forward looking utility in Europe. Following a few years of market devaluation, 

RWE’s strategy changed in 2013 to create start-ups focusing on big data to create the 

business model for future growth. They created an ‘Innovation Hub’ which aims to 

become the ‘Uber’ of energy.  

 

3. d.light: A decentralized utility company, selling solar lights in areas of Africa which do 

not have access to the electricity grid. These rudimentary solar technologies are growing 

fast across the whole continent. Despite providing, affordable, low efficiency products, 
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the lack of infrastructure is cementing a renewable energy future for grid isolated people 

in Africa, Asia and beyond.  

 

SolarCity, RWE and d.light all work in a Business to Customer (B2C) context. They deal 

directly with the end-users. Theoretically speaking that makes them all utilities. Furthermore, 

they all claim to be customer centric, clean energy minded and future focused. Their customer 

base is all slightly different as is their geographies of work are completely different: SolarCity 

in USA, RWE in Europe and d.light in Africa and Asia.  

These three companies have been widely reported as disruptive. SolarCity has just been merged 

with Tesla by Elon Musk, a disruptor of many industries. d.light has been referred to as 

disruptive by Clayton Christensen, the first - and most referenced - disruption author, as it is 

analysed in the literature review. RWE publicly claims in their website to wish to be disrupted 

and actively seeks for ‘disruptors’ to join them.  

They also operate in different – yet comparable – contexts. SolarCity enjoys the most 

deregulated context, as a start-up it provided a service as an incumbent that traditional utilities 

could not. RWE is a traditional utility in the European market, which is more regulated and 

therefore offers more protection than the American market. They created an enterprise within 

the company to ‘disrupt the disruptors’. Finally, d.light is a Silicon Valley start-up which 

provides solar lights to customers who do not have access to the grid.  

The availability of literature, information and data was also an important factor when selecting 

SolarCity, RWE and d.light. The differences and similitudes of these companies are considered 

when analysing each case study. Their particular contexts and industry maps are also taken into 

account to see if they fit into the different disruption models. 
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4. Case Studies 

4.1 SolarCity 

4.1.1 Background  

‘I don’t think we should disrupt things unless it’s…fundamentally better for society. I'm not 

really a fan of disruption; I’m just a fan of things being better' Elon Musk, CEO, Tesla

 

Figure 26: The US Electricity Timeline 

 

In the coming years the number of households that go off-grid is expected to rise rapidly, driven 

by falling feed-in tariffs and falling battery storage cost. As prices of PV panels have dropped, 

uptake by households and local communities has increased dramatically. According to IRENA, 

30% of solar PV capacity installed worldwide in 2015 involved systems of smaller than 100 

kW. This fact is gradually changing the face of power system ownership. In Germany, for 

example, there are around 1.5m rooftop systems installed owned by individuals.  

Similar trends are seen in other countries. IRENA reports that in China more than 1 million 

people gained access to electricity in 2013-2015 through the deployment of 670 solar PV mini-

grids and 250,000 solar home systems.  

                                                            
6 Graph taken from the report 'Beyond Utility 2.0 to Energy Democracy' by John Farrel (2004) 
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In Australia, 1.5 million households (16.5% of them) now have solar PV systems. Ausnet, a 

network operator, is taking one Melbourne community completely off the grid to test a 

combination of rooftop solar and battery storage.  

 

Figure 37: Investment cost of solar PV 

 

Globally, off-grid solar PV combined with storage systems provides more than 6 million 

households with 100% of their electricity consumption. Over 10% of global generating capacity 

will be small scale PV by 2040, though in some countries this share will be significantly higher. 

Adjoined battery systems increase the capacity factor of home solar systems by around 5 per 

points and help push around 1,795TWh of generation worldwide.  

According to Baker & McKenzie even industrial users are now turning to solar, using rooftops 

to produce the electricity they require; due to the rise of corporate PPAs, whereby companies 

directly purchase electricity from IPPs. In a survey in 2015 Baker & McKenzie showed that 

15% of businesses were producing their own energy.  

In the US, both Apple and Google have become energy suppliers. Google has been one from 

2010, whilst Apple has become one in August 2016. This is part of a wider trend in the US: 

MGM and Wynn casinos in Las Vegas have ended their relationship with Nevada Power to go 

and procure their own renewable power.  

Potential for solar installation on existing buildings in the US stands at 1.4TWh per year 

according to calculations by the National Renewable Energy Laboratory (NREL). That is 39% 

of US electricity sales. Electricity production from solar PV is variable and only available 

during hours of sunlight during sunny seasons. In spite of that, the availability of solar power 

often coincides with periods of raised electricity needs for air conditioning. 

                                                            
7 Graph from IRENA ‘Let there be right’ Renewable Roadmap, 2015 
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Centralised solar PV systems´ best sites are where the solar resource is high quality and land is 

cheap. This requires different grid infrastructures, however, grids need sufficient capacity to 

avoid curtailment. The cost of transmitting and distributing electricity to the consumer – which 

is typically 40% of the final electricity price according to IRENA is avoided by generating solar 

energy locally using rooftops.  Deploying rooftop solar is also faster than deploying centralized 

energy generation. Rooftop solar PV systems can be installed in a couple of hours, and a 1 MW 

solar PV system can be installed in less than a week once the ground is cleared. 

IRENA estimates that solar PV capacity could reach between 1,760 GW and 2,500 GW in 2030, 

producing between 8% and 13% of global power generation. That would require an annual 

capacity to more than double from 47 GW in 2015 to over 100 GW for the next 14 years.  

The increasingly localised production of solar PV energy is having a profound impact on 

utilities, with the system changing from command-and-control into a vast, complex and rapidly 

evolving real-time marketplace with millions of individual players. Some welcome this as a 

positive disruption, enabling the democratisation of energy (as seen in Figure 8), whilst others 

fear it as a period of uncertainty which will lead to profound transformation in the industry.  

As consumers become producers in countries with limited electricity demand growth, solar PV 

panels are creating an oversupply of energy at certain peak times. This reduces the peak prices 

that have traditionally supported utilities. Traditional fossil fuel plants have higher running 

costs but are able to ramp up and down quickly to match demand.  
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Figure 48: Five pillars of energy democracy 

 

Notable declines in the price of energy storage technologies are fostering this emerging market.  

These energy storage technologies can temporarily store electricity for later use during high 

value periods. Lithium-ion battery packs have been reported to have dropped in price from over 

$1,000 per kWh to under $400 per kWh since 2007. 

 

4.1.2 SolarCity disruption – turning solar energy into a service  

 

In 2008 SunEdison introduced the concept of solar-as-as-service. Residential and commercial 

solar power buyers did not need to invest capital in purchasing solar panels upfront. They 

offered to finance, install, own and maintain the solar panels on the rooftop of their customers 

and took the risk associated with the installations.  

Soon after SunEdison, another Silicon Valley solar installer SolarCity created the SolarLease 

which help the market explode.  As the concept caught on, other Silicon Valley companies such 

as Sungevity and SunRun which joined SunEdison and SolarCity in offering ‘Solar Leases’ or 

‘Solar PPAs’ 

                                                            
8 Graph taken from the report 'Beyond Utility 2.0 to Energy Democracy' by John Farrel (2004) 



29 
 

As a result of these financial innovations, the solar market in the US quadrupled over the 

following four years. About 80% of residential and commercial installations are now financed 

by third party-companies. In Colorado the number is closer to 90%.  

SolarCity strategy assumes mass-scale deployment of distributed solar in the future; that is, 

rooftop solar on businesses and residential homes combined with storage that can provide grid 

services to the utility and straightforward electricity to homeowners and business owners, who 

will become customers too.  

Instead of paying tens of thousands of dollars for a solar panel system, the customer pays 

SolarCity for the cost of the solar energy on a monthly basis, which is usually cheaper than 

what they have been paying to the utility by about 20 to 25%. The power purchase agreement 

(PPA) contract can last a couple decades. 

Deploying distributed solar can be done very fast. SolarCity´s crew had assembled at the house 

at seven that morning, and by 5 p.m. the new solar array would be ready to be turned on. The 

homeowner was paying nothing up front, in fact their bill would come down from day 1.  

SolarCity is a vertically integrated company, which means that they provide all the services 

from the sales, the financing and installation. This is a big differentiator because they aim to 

provide the highest level of support and quality; controlling the experience and investing in 

their human capital. That enables them to work closely with their clients and maintain the 

relationship with them.  

Part of Solar City financial success comes from lowering the soft costs of installation. A job 

that used to take 3 days takes 1 now. That´s beyond the technical and price improvements 

associated with solar panels and batteries.  
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Figure 59: Capital costs of centralized and distributed PV 

 

SolarCity’s business model revolves around 2 value capture streams:  

● Leases/Power Purchase Agreements (PPAs)  

● Solar energy system sales 

Of the two, PPAs are the most popular and primary growth driver for the company, which 

disrupted the market completely through the loans made available through this business model. 

SolarCity maintain ownership and service requirements of the rooftop solar panels, but they 

also own what amounts to an annuity like cash flow from the energy the customer utilizes. 

● Sales and Marketing: SolarCity’s business model requires heavy interaction and 

marketing to individual consumers, with a door-to-door sales force and recently 

acquired a direct-to-consumer marketer. 

● Design and Installation: SolarCity uses local teams for design and installation work. 

Expert engineers design a solar power system based on the customer’s home dimensions 

and energy needs.  Installation is typically done in one day and SolarCity takes care of 

all of the permits and inspections.   

● Manufacturing: For the first 7 years of existence, SolarCity sourced their components 

from outside suppliers.  In 2014, they acquired two companies, Zep Solar and Silevo, 

to integrate additional manufacturing into their operations.   

● Operating Partnerships: Partnering with Tesla Motors’ Powerwall for energy storage 

will help them efficiently manage energy consumption allowing them to supply 100% 

                                                            
9 Graph from IRENA ‘Let there be right’ Renewable Roadmap, 2015 
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of the customer needs rather than today´s 70% - further optimizing the value capture of 

the business model.  

The report “The Economics of Load Defection released Tuesday by the Rocky Mountain 

Institute shows that grid-connected solar-storage systems are already more cost-effective than 

grid-supplied electricity in markets like Hawaii, and will be more economic in three of five U.S. 

geographies studied, including California, New York and Texas within the next 10 to 15 years. 

SolarCity is a company that many utilities believe is a fundamental threat to their business, as 

it is clashing with power providers in several states, most notably Arizona. The investment bank 

UBS recently came to the same conclusion. Analysts wrote that they expect solar capacity to 

triple by 2025, and then again between 2025 and 2050. UBS believes that solar will eventually 

become “the default technology of the future to generate and supply electricity”  

Utilities have pressed for changes in legislation to protect themselves. They have sought include 

ending “net metering” laws that force utilities to pay solar customers for the surplus energy; by 

imposing “connection fees” to make up for lost revenues.  

Utilities need to catch up to the changes in the industry, in the US a local utility was reported 

to receive more than 1,000 requests within a day of launching a new solar PV leasing 

programme for households.  A solar panel can turn a home or a company into a productive asset 

by producing its own electricity. The result is a new value proposition where consumers get 

more personalized service, and new companies compete for their market share.  

Furthermore, different business models with varied financing options offer customers options 

on the way they are comfortable interacting with the grid. There are, for example solar leases, 

power purchase agreements or solar loans. In each case, the cost per unit of electricity is not 

only cheaper but more stable when compared to rates charged by utilities. 

Jeff Immelt, CEO of GE said during an onstage interview at the World Energy Innovation 

Forum that GE had focused so intently on how bad the solar panel business was that they 

“missed SolarCity".  Jigar Shah, founder of SunEdison, the original solar rooftop as a service 

company in which SolarCity was modelled, refused that claim saying that they “chose to ignore 

SunEdison”  

With the introduction of batteries that can store electricity, the value proposition of PV solar 

will increase. Batteries can store energy from peak hours for the time when the sun is not shining 

or that the cost of energy is larger. Furthermore, batteries could potentially pull electricity from 
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the grid when prices are low and store it. That electricity can then be consumed later when 

energy is more expensive as demand raises.  

Energy management software is the key to identify and resolve consumption inefficiency and 

automate electricity usage where possible by collecting specific local data. More 

comprehensive energy management platforms must be developed. Ultimately, the Internet of 

Things (IoT) could optimize the interaction between distributed energy systems by using real-

time Machine to Machine (M2M) data generated from each component of the system.  

To build this kind of fully integrated, smart framework, the grid needs to be open to 

collaboration. One company cannot change the whole industry, so solar companies, battery 

manufacturers and software companies need to work together. Google’s Nest, a smart 

thermostat, has an agreement with SolarCity to integrate Nest’s smart thermostats with 

SolarCity’s panels, and possibly Tesla’s batteries at some point. SunPower, the second largest 

U.S. solar manufacturer, is partnering with EnerNOC, which provides energy management 

software.  

Resistance and regulatory hurdles  

SolarCity has faced its own hurdles in recent months. Some utilities and state regulators have 

pushed for new policies that make solar panels less attractive to consumers. Following such a 

policy in Nevada, SolarCity pulled out of the state. They are now trying to build bridges with 

utilities.  

“Instead of competing, the way they’re [utilities are] fighting us is by lobbying and leveraging their political 
influence to try to prevent solar from stealing market share and to stop the adoption of solar. So those are the 
fights that we’ve had. We’ve had over 44 public fights between the solar industry and the utility industry. We’ve 
won 42 out of those 44. It is clear that consumers want choice, it is clear that they want to control their own energy, 
and it is clear that they want to use clean energy. But whenever you’re dealing with a monopoly, it’s going to be 
difficult to get them to change” Lyndon Rive, Co-Founder of SolarCity  

Although a complete and sudden disruption from energy markets is technically possible, it will 

not change immediately.  Whilst there is a lot of hype around the Powerwall, Tesla´s 

homeowner battery, they expect higher sales of the Powerpack, a modular 100KW/h battery 

blocks which can be scaled up quickly. As Elon Musk put it: “We expect that 80 if not 90 

percent of all the stationary storage we sell will be the Powerpack, not the Powerwall”  

Rather than characterize utilities as laggards, Musk and Tesla CTO JB Straubel underscored 

that utilities are one of Tesla’s biggest allies. It is an unexpected message coming from a 

company looking to revolutionize the energy industry through rooftops and batteries, allowing 

customers to disconnect from the grid.  
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4.2 RWE  

4.2.1 Background  

Utilities´ business model is a cost-plus-based model. It is a natural oligopoly, so there is no 

competition and it doesn’t require any innovation, since the number one driving factor for 

innovation for any product is competition.  

Like the taxi industry and its resistance to Uber, or the hospitality industry with Airbnb; one 

weapon utility companies are relying on is their political muscle. Because their business model 

relies on ever increasing prices of energy, usually backed up by the governmental institutions, 

such as the public utilities commission in the US or the Ministries of Energy in many countries.  

 

Figure 610: Evolution of energy installed capacity 2012 to 2040 

 

“If you’re in a business where the customer is the public-utility commission, and after that your profits are locked 
in by law, it’s the sleepiest business sector there is, if you could even call it a business sector. They build power 
plants, sit back, and the money comes in.” The entire realm is protected, he added, by “a huge force field of 
boringness.”11  

David Roberts has covered energy for various outlets for a decade and is now a reporter for 
Vox 

The energy system is not just energy-inefficient; it’s also capital-inefficient. Utilities are 

rewarded by regulators for avoiding risk. Price is usually not an issue; regulators approve raises 

in tariff and those are calculated to secure a reasonable profit margin of operations. This fact 

sometimes skews the decisions that utilities make to safeguard profits.  

                                                            
10 From Bloomberg New Energy Finance 

11 David Roberts quoted by Bill McKibben in the New Yorker article 'Power to the People, Why the rise of green 
energy makes utility companies nervous'  
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For example, it is usually more profitable to build new infrastructure than maintaining and 

retrofitting old infrastructure because it allows the companies to secure a good profit margin on 

the new build over the next decades. Building new infrastructure is pricey and in very many 

cases goes against the customer’s best interest, but it gets approved by regulators because it is 

the way it has always worked. And thus, the utilities´ business model continues on.  

‘The electric utility sector has not previously experienced a viable disruptive threat to its service offering due 
customer reliance and the solid economic value of its product. However, a combination of technological 
innovation, public/regulatory policy, and changes in consumer objectives and preferences has resulted in 
distributed generation and other DER being on a path to becoming a viable alternative to the electric utility model’  

Peter Kind, Infrastructure Advocates12 

 

Figure 713: Buzzwords of the shift of the power paradigm 

 

Utilities are not taking the disruption laying down. Instead, they are using their sizeable political 

muscle to postpone if not stop it in its tracks. Increasingly, utilities are requesting large fixed 

fees to be charged to self-generators to make up for the loss of revenue from sales. Such 

petitions have been very successful in countries like Spain, where the government retroactively 

added charges which increased self-consumption´s payback times severely. For large users of 

electrical energy wishing to disconnect from the grid, many utilities have been successful in 

demanding large exit fees to discourage exoduses. For example, the Nevada Public Utilities 

Commission fixed an exit fee of $128m for casinos wanting to move toward self-generation.  

                                                            
12 Peter Kind, Energy Infrastructure Advocates, Disruptive Challenges: Financial Implications and Strategic 
Responses to a Changing Retail Electric Business 
http://www.eei.org/ourissues/finance/Documents/disruptivechallenges.pdf 

13 Graph from IRENA ‘Let there be right’ Renewable Roadmap, 2015 
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Utilities are not the only ones to blame for the slow response adapting to the change in the 
industry. A member of the executive committee at a major US utility raised the issue that 
regulators are also uncertain of what is the way forward:  

We don’t want to be Kodak, because we can see digital imaging on the horizon. But the regulators are damned 
slow in figuring out which way we should move. There are eleven hundred utilities in this country, and they’re 
regulated at the state level, so change is going to be very dispersed.” 14 

Start-ups and utilities alike are looking for gaps in the market. Disruptive energy firms are 

finding new ways to become relevant by enabling the new energy conservation trend. For 

example, Green Mountain Power is a company in Vermont that modernizes homes through 

partial ‘energy’ makeovers to enhance energy efficiency and renewable energy.  

They install sensors that allow them to briefly turn down water heaters and air-conditioners 

during high-usage periods. This “demand management” system allows them to avoid peak 

charges from the regional power grid and can save them and their clients hundreds of dollars 

per customer each year. 

Another example of business model disruption is ‘Van de bron’ (‘From the source’) a Dutch 

company that allows Dutch consumers to see which renewable energy source exists in their 

vicinity and buy their energy from there. In this model energy generation becomes as shareable 

as lodging through AirBnB or cars through Uber.  

E.ON, Germany´s biggest utility, announced a plan to spin off its central power plants as a 

separate company, and refocus on renewables, distributed energy and “innovative, customer-

oriented solutions. Similarly, Germany's second-biggest utility RWE,  which is analysed in 

more detail here,  is also planning to transform its power delivery business in favor of a 

"prosumer" business model. NRG Energy, of US, is getting into rooftop solar, electric vehicle 

charging and home energy management.  

The rules are changing so that the utilities can both shift direction and stay profitable.  For 

example, they could give new, more efficient appliances to consumers for free whilst reducing 

their energy bills. The appliances would have a chip that allowed it to be cycled for a moment 

when demand is peaking. The utility could take a cut of these reductions, as middlemen.  

There are also talks of green banks, attracting private sector capital to finance energy-saving 

retrofits, pressuring utilities to work with outside partners such as SolarCity. “It’s kind of a 

Hannah Arendt thing, there’s not a lot of intentional evil in utilities. But we’ve created a golden 

                                                            
14 Bill McKibben in the New Yorker article 'Power to the People, Why the rise of green energy makes utility 
companies nervous'   
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cage for them, protected them from enormous trends” Richard Kauffman, the chairman of 

energy and finance for New York State 

An important issue for utilities is mobility. The know-how and technology of the charging 

infrastructure for electric vehicles already belongs to the utilities. But the fact that people 

probably will not own a car creates a huge disruption on how and to whom the service is 

provided – no matter whether the car is electric or not.  

‘Why are we not working on something to be the Uber for the energy industry? It would be 

better to do it ourselves rather than somebody else coming along like Uber did, or Airbnb. We 

would like to be the Uber for energy’  

ENEL Greenpower believes that the business case for renewable primarily comes from their 

fixed costs – since fuel is free for the lifetime of the project – scalability and speed to market. 

Venturini, CEO of the utility, believes that renewables will not see massive technological 

disruption going forward, just a steady stream of improvements.  

He maintains that gas has already been relegated to second place, after the hype around it two 

years ago. He looks to digitalisation, end-to-end energy services and new partnerships: “I would 

never have imagined until two years ago that I would have meetings with people in the 

automotive industry once a week.”15 

NRG Energy is a traditional supplier with more than 1.2GW of large-scale and distributed solar 

projects around the US, is leagues ahead of most of its contemporaries in recognizing that 

utilities must adapt their old business model or risk extinction. NRG’s bold vision for the energy 

future, often articulated by outspoken CEO David Crane, includes ever-larger volumes of 

renewable energy, electric vehicles and microgrids, eventually culminating into a “post-grid 

future.”  

Duke Energy, an American utility, has also maintained that the energy industry had been 

disrupted and that, whilst the future remains uncertain, battery storage, rooftop solar, digital 

platform, microgrids and internet of things are key factors for the industry in the next 25 years, 

as seen in Figure  

                                                            
15 Sonja van Renssen, Exclusive Francesco Venturini, CEO Enel Green Power: “Europe stuck in confused energy 
vision”, http://www.energypost.eu/exclusive-interview-francesco-venturini-ceo-enel-green-power-difference-
europe-big-economies-solid-energy-strategy/  (July 8, 2016) 
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Figure 816: The evolution of energy by Duke Energy 

 

4.2.2 RWE: Reinventing the utility business model through a start-up approach  

RWE knows that, in 10 years, most of their income is still going to come from their traditional 

business model. The main reason is that in many areas in Europe the grid is a regulated business, 

so it is unlikely to change fast. They know that their new business ventures will only be marginal 

financially speaking.  

‘There are four areas in our business model today: 1) generation 2) trading 3) the grid and 4) retail. Of this value 
chain, we really have trouble in generation. That part of the value chain is not earning the money of a few years 
ago. But the other three areas will earn money ten years from now. So it’s not that the whole business model is 
going away, but an important part of it’ 

RWE believes that the decentralization trend will continue, with the continued growth of 

renewables, particularly with storage. Peer-to-peer collaboration, or sharing economy, will be 

                                                            
16 This infographic represents the Next 25 years of the Energy industry, according to Duke Energy, a US utility 
https://www.duke-energy.com/pdfs/infographic_energyofthefuture.pdf (Accessed 03/07/2016) 
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more commonplace too. For example, domestic generators can share their energy and 

collaborate to maximize existing infrastructure, much like Uber does.  

 

Figure 917: Bird´s eye view of RWE according to their website 

 

The Economist reported that RWE's share price has lost one-third of its value due to the new 

market reality. Rather than let these difficulties shrink RWE's revenue further, executives 

appear willing to embrace an entirely new model to manage the shift. 

Being a highly regulated market at the national level. However, RWE´s officials have realized 
that their business model has been disrupted:  

‘Disruptions are digital innovations that have the potential to permanently destroy the energy 
industry’s classic business model. Our real asset as a utility company is the relationship with 
the about 16m electricity customers and 7m gas customers we currently have in Europe. This 
interface between providers and the customer is also the main target for “disruptors”. In the 
future, energy supply may occur via so-called peer-to-peer networks: customers will sell 
surplus electricity to customers´ Thomas Birr, Head of Strategy & Corporate Development, 
RWE. 

RWE has 23 million customers across Europe, and its chief aim is retaining the relationship 

they have with their customers. The question RWE is now facing is how to continue serving 

them in a satisfactorily in the fast-changing retail electricity market. 

                                                            
17 From RWE´s website http://www.rwe.com/web/cms/en/8/rwe/ (Accessed 02/08/16)  
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They are trying to establish a culture, structure, and processes that allow them to develop new 

business models which go beyond incremental improvement of the existing value chain, 

transforming from a ‘risk mitigation’ to an ‘uncertainty management’ company.  

RWE is rethinking their positioning pretty much from the ground up. A new strategy, approved 

by the company's board in 2013, is planning for a future where decentralized energy is the key 

and where utilities are about connecting, enabling and empowering energy producers and 

consumers to trade with each other, as much as they are about generating electricity themselves. 

“The massive erosion of wholesale prices caused by the growth of German photovoltaics 

constitutes a serious problem for RWE which may even threaten the company’s survival”, states 

the Strategic Roadmap. 

 

Figure 1018: RWE strategic plan 

                                                            
18 From RWE´s website http://www.rwe.com/web/cms/en/8/rwe/ (Accessed 02/08/16) 
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Figure 1119: RWE strategic plan 

 

 

Figure 1220: Evolution of distributed power generation in Germany 

 

We can’t prevent disruptions like this, which is why we’re trying to put ourselves at the forefront of the movement. 
We are developing some initial business models based on the blockchain, the digitalisation of financial flows—for 
example, billing for charging processes in electric mobility. We have some initial strategies for how to sell surplus 
power to local supermarkets. We see such models as highly disruptive, and because of this, we’re engaging with 
these issues´ Thomas Birr, Head of Strategy & Corporate Development RWE 

RWE is focusing their disruption efforts on the increased demand for grid management services. 

New technologies and approaches hold promise for smart end-user interaction, working within 

a smart market that facilitate end-user responses in the demand for electricity. Such 

technologies allow electricity demand to be adjusted during times of stress on the grid. 

                                                            
19 From RWE´s website http://www.rwe.com/web/cms/en/8/rwe/ (Accessed 02/08/16) 
20 From IRENA´s ‘Let there be light’ Renewable Roadmap, 2015 
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Besides demand response technologies, RWE is looking into real-time data and batteries to 

make the grid more efficient and reduce the variability in prices throughout the day, smoothing 

the load´s price peaks and troughs. 

They have been making investments into wind and biomass generation projects, has invested 

in and formed a rooftop solar partnership with German solar developer Conergy, and is white-

labelling Sonnenbatterie’s behind-the-meter battery systems for solar-equipped German homes.  

As solar becomes integrated with energy-efficiency solutions, and combined with data analytics 

and other technologies such as storage next will lead the resource-related services. The battle 

for the customer is taking place today with long-term ramifications for existing industry 

structures. 

RWE was late taking on renewable generation compared to other utilities. They realized that 

they were too late to play a leading role in the growth of decentralized generation, which will 

be the only growth segment in the European power generation market in the foreseeable future. 

It´s a reminder that established paradigms can be overturned at short notice when the market 

conditions are no longer relevant. RWE only generates about 4.8 percent of its electricity from 

renewable resources, about half of E.ON’s share, and has cut its annual renewable investments 

through 2017 to shore up its finances, according to a Bloomberg report. 

Thomas Deser, a fund manager at Union Investment and a big RWE shareholder admitted:  

 “RWE lacks financial scope to significantly expand renewables and reduce the gap to more advanced 
competitors.”21 The company “strategically has reached a deadlock because the business model is mostly based 
on the production of lignite and the generation of electricity from it and from nuclear power” according to 
Deser.  

RWE wants to move away from being a developer and owner of centralized power plants and 

instead help use its expertise to help manage and integrate renewables into the grid. RWE is 

according to their own mission statement, focusing on innovation. New business models are a 

key focus on their newly created Innovation Hub. This start-up within the RWE set up relies on 

cooperation with partners to come up with new solutions to maintaining their relationship with 

their customers.  

                                                            
21 Tino Andresen , Bloomberg, RWE’s Race for Renewables Seen as Too Little, Too Late, (18/06/2016) 
http://www.bloomberg.com/news/articles/2015‐06‐18/rwe‐race‐to‐catch‐up‐on‐renewables‐seen‐as‐too‐
little‐too‐late  
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RWE has several innovation teams working in centres in Silicon Valley, Tel Aviv and Berlin. 

Their strategy is to look for specific technologies and solutions which can be developed into 

products and services for our customers.  Their guiding principle is ‘from volume to value’, not 

increasing percentage growth in renewables, but rather taking a ‘capital light’ approach, as a 

project enabler, operator and system integrator of renewables.  

Inken Braunschmidt, Head of Innovation of RWE on the ‘Innovation Hub’ runs this new 
venture, believes that ‘the business model which has worked pretty well for 100 years is not working that well 
any longer. So the question was: what business models do we need to go into that future energy system? What will 
customers want from us?22 

We refocused the topic of innovation in RWE on new business models. It does not mean we stop R&D. We are still 
doing that, but that is not the task of the Innovation Hub. Our task is to find and develop new business models. It’s 
not about [developing new] technology or software either – we have that or we partner with externals to get it’  

 

Figure 1323: RWE looking for disruption through their website 

 

Figure 1424: RWE looking for disruption through their website 

                                                            
22 Sonjia van Renssen, RWE’s Head of Innovation Inken Braunschmidt: “We want to be the Uber for energy”, 
http://www.energypost.eu/rwes-head-innovation-inken-braunschmidt-want-uber-energy/ (October 5, 2015) 

23 From RWE´s website http://www.rwe.com/web/cms/en/8/rwe/  (Accessed 02/08/16) 
24 From RWE´s website http://www.rwe.com/web/cms/en/8/rwe/  (Accessed 02/08/16) 
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Figure 1525: RWE looking for disruption through their website 

 

Some of the steps that they are taking in terms of service include: Sensor enabled security 

services, SmartHome with technology enabled services, Smart Solutions to help older people 

stay in their home for longer and Internet of Things (IoT) devices.  

Another of RWE´s strategies were joining the SPIDER consortium, a group including utility 

Vattenfall and several European technology companies, which has developed an in-home 

controller with networking capabilities, a core piece of the Smart Operator infrastructure.   

RWE created a new, disruptive proposition for the energy sector to bring a commercially viable, 

consumer-friendly product to the German market called the Shine software. It offers users an 

easy to use home energy management system, allowing them to optimize their own use of solar 

energy for sharing, buying and selling locally-generated renewable energy.  

Shine helps households to better understand their energy usage, and how to become more 

independent and how to use more renewable energy, adopting agile working methods and 

launching the new ventures quickly.   

The Innovation Hub focuses on:  

1. Building Innovative Business Models 

2. Define and explore our focus topics: 

● Smart & Connected 

● Disrupting with digital 

● Reimagining the megacity 

                                                            
25 From RWE´s website http://www.rwe.com/web/cms/en/8/rwe/  (Accessed 02/08/16) 
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● Harnessing big data 

3. Facilitate rapid implementation  

4. Forge valuable partnerships & networks 

5. Build a shared culture of innovation  

 

Figure 1626: RWE Innovation Plan 

 

In order to achieve their objectives, RWE is taking inspiration from start-ups, setting up 

innovation outposts in Silicon Valley, Tel Aviv and Berlin and corporate venture capital  

“In the future RWE’s competitive edge will be determined by our ability to be a service 

company applying energy supply capabilities and information technologies intelligently” the 

strategic roadmap states.The first is “customer centricity”, which “will become a critical 

capability which we have not sufficiently addressed yet.” 

Infrastructure as a service is RWE´s new business model. It is positive because:  

1. Saves ratepayers money by promoting higher infrastructure utilization and lower 

customer electricity bills. 

2. Well-designed competitive markets can deliver superior solutions that are more 

affordable than those resulting from a self-supply “cost plus” planning model. 

                                                            
26 From RWE´s website http://www.rwe.com/web/cms/en/8/rwe/  (Accessed 02/08/16) 
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3. Sourcing mechanisms that can deliver resources flexibly. And by rendering a utility 

neutral to the choice of ownership structure, it can focus on the singular objective of 

delivering the least-cost, best-fit solution. 

4. Providing clear market opportunities for third-party solutions promotes innovation 

5. Providing grid services increases the capability and willingness of individual customers 

to actively manage their energy profiles.  

 

4.3 d.light  
 

4.3.1 Background  

 

‘At the institutional level, African countries need to realize that the centralized energy model is becoming 
increasingly obsolete in developed countries where independent power producers riding on the back of the 
privatization wave are increasingly the norm rather than the exception. Rather than continuing to expand its 
centralized power systems, African countries should begin to develop a decentralized energy structure which 
would better match its current capital resources and management capability as well as position it well to adapt to 
future energy technologies and systems’ Stephen Karekezi, African Energy Policy Research 
Network27 

Around 89 million people in developing countries have at least one solar lighting product in 

their home. In 2020, one-third of all off-grid households are expected have at least one solar 

PV product in their home (Lighting Global and BNEF, 2016)28 

'Look to the base of the pyramid for customers previously ignored - then look for new ways to 

meet those needs' Stuart L. Hart 

Much as cell phones have disrupted the landline and bricks-and-mortar banking services, some 

tech-savvy entrepreneurs are seeking to provide widespread access to cheap, clean energy 

produced by locally. There are different business models, sometimes part of the idea is for the 

panels to be metered and paid for by mobile phone. The hope is to leapfrog past electricity 

grids, harvesting solar energy on rooftops rather than using fossil fuels; and storing the energy 

in batteries until nightfall. 

                                                            
27 Stephen Karekezi, ‘Renewables in Africa—meeting the energy needs of the poor’, African Energy Policy 
Research Network 
28 Glenn Meyers in the article Lighting Global Powers Off‐Grid Lighting, by Cleantechnica , in March 2016 
http://cleantechnica.com/2016/03/07/lighting‐global‐powers‐off‐grid‐lighting/  
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Solar lights have spread across Africa and Asia through different companies such as Tough 

Stuff, WakaWaka, Nokero, M-Kopa, Pawame, Off Grid Electric and d.light among others. 

Places like Uganda, where only 15%29 of people have access to the energy grid, are ripe for this 

particular commercial development.  

 

Figure 1730: Electrification levels in different African countries 

 

Whilst the whole industry distributed solar utility industry is clearly disruptive of traditional 

centralized utility models, there are two different types of business models:  

● Energy as a service with a pay-as-you-go set up: Pawame, for example, focuses on 

selling energy as a service – much like utilities do – and people ‘rent’ equipment and 

pay daily rental charges. With small security deposits and daily payments through their 

phones customers buy their systems in 18 to 24 months.  

● Energy as hardware, sold through solar lamps: d.light offers affordable solar lights that 

end users can purchase to replace their kerosene lamps. Because the price of the solar 

lamps can result expensive for clients to pay in one go, companies’ business models rely 

on being able to offer attractive financing options.  

 Solar light companies thrive because more than 1/5 of the world (2.3-2.5 billion people) have 

no access to electricity or their supply is unreliable. Without a clean, affordable and reliable 

alternative, low income consumers are using traditional fuels such as kerosene to meet their 

                                                            
29 According to a statistic by The Economist, in the article ‘Power to the powerless’, 
http://www.economist.com/news/international/21693581-new-electricity-system-emerging-bring-light-worlds-
poorest-key  
30 The graph reflecting the electrification levels in different African countries is from Stephen Karekezi, 
'Renewables in Africa—meeting the energy needs of the poor', African Energy Policy Research Network 
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lighting needs. Many are spending upwards of 40% of their income on it. Furthermore, kerosene 

contributes to 1.5 million deaths a year, and increase health problems. It can also cause fires in 

under developed communities.  

 

4.3.2 d.light turning thousands without access to the grid into energy clients  

d.light is a for-profit social company founded in 2007. It was the brainchild of two Stanford 

MBA students, Sam Goldman and Ned Tozun. As a Peace Corps volunteer in Benin, Sam had 

seen a boy badly burned by a kerosene lamp and that gave him the inspiration to displace all 

kerosene lamps. According to Forbes, both of them are two of the world´s top 30 social 

entrepreneurs. d.light´s goal is to empower 2.3 billion people who do not have access to reliable 

electricity. D.light has taken in $22.5+ m in funding from investors such as Draper Fisher 

Jurvetson, Garage Technology Ventures, and Nexus Venture Partners. 

d.light makes four solar lighting products that are simple, durable, and affordable. These 

products retail between US$ 10 and 50 and provide 4 to 8h of light. All products come with a 

2-year replacement warranty and have an expected lifetime of 5 years. Since the barrier to entry 

for most emerging market consumers is the upfront cost of system, d.light provides pay-as-you-

go options for consumers that now account for 20% of sales.  

Tom Tine, CEO of d.light, said that “In addition to bring lighting to people who need it and 

power to people who can’t access it –which is our mission–we think we have the ability to 

demonstrate that this is a business model that works” 31 

According to the World Bank’s Program ‘Lighting Global’, d.light has been listed as the leading 

solar lantern manufacturer. Their products have disrupted the lighting market and improved 

their consumers lives by saving them US $1.7 billion in energy expenditure and improving 

children´s ability to study in the evenings. One of the co-founders of d.light explained that when 

they first pitched the business to investors, they were told that what they were trying to do was 

impossible. However, 'Our customers, employees and partners have proven that our business 

model of providing high quality solar products to off-grid families is not only possible, but it is 

serving a true market need across the globe'.    

                                                            
31 Don Tine in an interview with Marc Gunther in 2013 http://www.marcgunther.com/d-light-solar-power-for-
the-poor/    
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D.light is the company that truly disrupts the energy industry because, as Christensen points out 

in his theory, it opens up the technology – in this case solar energy – to a completely new client 

base. Furthermore, the technology itself is very primitive and much more affordable than better, 

pricier, available options.  

It is important to note that d.light products were designed and manufactured with existing 

technology. The intention, however, was always to maximize affordability of the product, rather 

than the efficiency. This is where the essence of the business model made the difference to 

engage this new target audience.  

Solar PV cells had the same capabilities as those used for the d.light products. However, other 

companies focused on well-known client bases such as utilities and wealthy home owners in 

the West. Acquiring clients among poor, energy deprived people in Africa and Asia required a 

completely different approach.  

With this clear target audience d.light had to build a business model according to the priorities 

of the clients they were aiming to serve. Manufacturing affordable products was only a small 

part of their differentiator. They needed distribution channels that got to their clients in an 

affordable, sustainable manner.   

 

Figure 1832: d.light stats 

 

Interestingly, setting up their network required a lot of old school face to face interaction which 

meant they needed to engage local distributors turned into entrepreneurs. So the company had 

a double social empowerment impact: on the one hand they were providing better lighting 

options for their end clients, and they were providing jobs as freelance distributors across the 

                                                            
32 The graph showing d.light stats is from their website, consulted on 08/08/2016  
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countries where they operate. From d.light´s statistics on their website on July 2016 they claim 

to have empowered 64m people, including reaching 17m school-aged children.  

Although their clients could afford their product, they typically earn their money day to day – 

which is how they use to finance the kerosene for their lamps. d.light products were not 

prohibitive for their clients in terms of the value they created overtime. Payback time was 

usually 6 months to a year. However, clients needed financing options to be able to pay upfront 

costs of the system. Sometimes local dealers can offer credit to clients they know well.    

Furthermore, d.light needed to set a good precedent in terms of the quality of their product. 

Clients needed to believe that their investment would pay off. Setting out a distribution channel 

with the right warranties required the creation from scratch of entrepreneurial networks 

throughout whole countries. As explained before, as a social enterprise, these networks of 

entrepreneurial wealth creation was part of the aim.  

As the networks increased in each country, with distributors lifted from poverty and 

improvements in the lifestyle and health of the of their clients, d.light experienced massive 

growth in off-grid lighting sector from 2012 to 2014. According to the World Economic Forum 

the number of retail outlets from 2010 to 2014 increased from less than 1000 to around 15000; 

reaching more clients as the network grew.  

 

Figure 19: Growth of retail outlets and Customer empowerments are from d.light 
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Figure 2033: Growth of retail outlets and Customer empowerments are from d.light 

 

Although in the countries where d.light operates there is no energy infrastructure alternative at 

present, the very business model it presents is completely disruptive. Rather than relying on 

very expensive infrastructure which takes years to build and is expensive to maintain, solar 

lights are decentralized, low efficiency alternatives which are only acceptable to clients who do 

not have access to the energy grid; or whose grid services is less reliable than the solar lights 

alternative.  

From the perspective that d.light serves finals clients directly with their energy needs, the 

company can be considered a utility. But unlike other utilities, it serves customers in novel ways 

and at unregulated, affordable prices with new products which are fit for their client´s needs. A 

service model could possibly be well suited for this clientele as well. However, the issue of 

payments can quickly become cumbersome, especially when it is not part of the core business.  

Different markers have created mechanisms to fill these market gaps. For example, in Kenya, 

mobile payment company M-PESA has enabled companies such as M-KOPA to operate. M-

KOPA´s business model is paid by the day; and their product offering entails more complex 

systems which provide more equipment; such as panels, LED lights and light bulbs, radio, 

torches and mobile charging units. This equipment can be rented for a one-off event or on an 

ongoing basis.  

                                                            
33 Both graphs representing growth of retail outlets and Customer empowerments are from d.light Solar Home 
System Impact Evaluation by US AID, Shell Foundation and UK Aid published on 
http://www.dlight.com/files/3314/4666/5533/20151028_d_light_impact_report_FINAL.pdf  Accessed on 
03/08/2016 
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M-KOPA, which operates in Kenya, Uganda and Tanzania as an Off-Grid utility offers 

packages of appliances, such as a few LED lights, a mobile-phone charger and a radio, all 

powered by a solar panel and a battery.  

It is unlikely that the same business model would work in different contexts where energy is 

more readily available by a centralized system. Potentially, the most promising approach to 

bringing energy to the 1/5 of people in the world who need it requires the involvement of both 

traditional utilities and smaller entrepreneurial firms such as M-KOPA and d.light. The former 

focus on cities and businesses, and the latter supply “off-grid” power to poorer households in 

rural areas, individually or via neighbourhood “mini-grids”. 

The next step is to provide low-energy fridges to help customers open small restaurants or 

grocery stores. – some companies already power hairdressers and sports bars. As Linus Mofor, 

Senior Expert, African Climate Policy Centre, United Nations, Economic Commission for 

Africa says “Solar PV has a very big role to play in dealing with the energy access challenge 

in Africa”  
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5. Analysis 

 

'The Stone Age didn´t end for lack of stone, and the oil age will end before the world runs out 

of oil' Sheik Ahmed Zaki Yamani, Minister of OPEC for 25 years.  

 

Much has been written about disruption. Most of the literature analysed for this thesis focuses 

on the act of disrupting itself, how to prepare for it. Disruption is often described as a unique, 

relentless, unstoppable phenomenon taking over whole industries.  

 

The energy industry is going through disruption. Century-old technologies and business models 

are becoming obsolete. The disruption has different rates of penetration in different markets 

due to the limitations imposed by national regulations and sunk costs in investments made over 

the decades.  

 

Three different models of disruption have been identified: 

● Disruption from below. This theory maintains that disruption is when substandard or 

‘inferior’ technology improves performance and quality faster over time and eventually 

disrupts markets 

● Disruption from above. This theory starts with a superior product or service which is 

much more capable than the existing mainstream technology provided 

● Big Bang disruption, when new products or services have both better performance and 

lower price and more customization than the existing offerings 

 

The aim of this thesis is to analyse the case studies of SolarCity, RWE and d.light to identify 

whether each of them fit into one of the disruption models. They have been picked because, 

although they have different business models and operate in different geographies, they are all 

disruptive, customer-centric companies that serve the end-user of energy. In other words, 

technically speaking they are all utilities; although only RWE is commonly referred to as a 

utility.  

 

There is an important difference between technology disruption and business model disruption. 

Technology-based disruption examples are the smart phone and the internet which swept away 

industries such as landline phones, publishing, and film. These technologies fundamentally 
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transformed the architecture of information and brought abundant and cheap alternatives to 

consumers.  As a result, traditional companies lost market share and even disappeared.  

Business model innovation is just as important and significant as technology innovation in 

terms of disruption. In 1918 one in thirteen American families owned a car. Only 11 years later 

the number of families who owned a car raised to 80%. Rather than a technical innovation on 

the nature of the product, this considerable jump was due to a business model innovation 

launched by General Motors. In 2019 GM and Dupont partnered to offer consumer car loans. 7 

years later 75% of all cars bought were on credit because the loans made cars affordable to 

mainstream American buyers. It was a business model innovation, rather than technology, what 

disrupted the transportation industry in the early 20th century.  

 

SolarCity – Big Bang disruption  

The case of SolarCity seems to fit well in a Big Bang Disruption model. Although it was a 

business model innovation – rather than a technology innovation per se, as it is usually the case 

with big bang disruption – it clearly changed the rules from day one by making available a 

completely different service from what the customers of utilities were used to. Because the 

energy SolarCity provided was clean and delivered lower electricity bills, customers saw an 

opportunity to be greener whilst saving money. As a result, utilities lost customers quickly. 

Furthermore, over time SolarCity is creating a new approach to energy generation and 

consumption, in a local, sharing economy structure therefore changing the market forever.  

The question that ensues is whether disruption is so unstoppable, so unavoidable, that it would 

have prospered anywhere; a true to the model, big bang disruption.  

Although the SolarCity business model is increasing market share incrementally overtime, and 

eventually it will be global, regulation does have a big say on the pace in which it can advance. 

Countries like Spain punish self-generation with huge fines and therefore this market has been 

shut down as of 2016.  

In the longer term though, as the cost of self-generation comes down even below those of 

transmission, the new business model will gain strength over time to the point where it will be 

impossible to stop; reshaping the whole industry in its wake. This phenomenon will require 

close observation over time to be able to fully understand it.  
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RWE – disruption from above  

RWE is a company that is fully aware that the energy industry has been disrupted and that they 

will suffer the consequences. The disruption they suffered seems to fit roughly into the 

disruption from above model because clean energy, despite their high original costs, was 

providing clean energy which traditional fossil fuels cannot. As such, government regulation 

gave them a premium until their costs came down over time. Utilities were thus priced out of 

the generation disruption.  

RWE is now trying to become the disruptor going forward. They are looking into the sharing 

economy and service business models, as well as data driven business. RWE is following by 

the book recommendations by Christensen, Markides and other disruption thinkers’ advice of 

isolating the efforts for a new business model in a separate start-up to achieve success.  

RWE is seeing a future where, with the cost of generation down to 1 or 2 US$ cents, 

transmission will cease to be economical. Power will be generated and consumed in the same 

area and utilities will have to compete with companies such as SolarCity for a slice of the 

market. The energy game will be one of software and data points from both the supply and the 

demand side can be matched to optimize the system.  

The data driven game is a different one altogether. Telecom companies know it and so do energy 

companies. The big competition does not come from other utilities, but from Google, Facebook, 

Apple and other Silicon Valley Giants that have been making moves into the energy industry 

by purchasing start-ups with access to customer data. Nest, a smart digital thermostat that helps 

users optimize their energy consumption is an example of a start-up bought by Google.  

“IT is changing almost all industries. But IT on its own is not enough. The energy infrastructure 

also has to change. In energy, they want a business plan for the next 30 years. In IT, it’s for the 

next three years”34 

The big data industry offers a different business model to utilities. The key is to understand 

customer behaviour. Carmakers do not necessarily know what their customers are doing with 

their cars. But mobility start-ups, such as Uber and Lyft, understand exactly customers´ mobility 

                                                            
34 Sonja van Renssen, Jean-Luc Dormoy, IT expert and innovator: “Energy companies should disrupt their own 
business before others do it”, http://www.energypost.eu/jean-luc-dormoy-expert-innovator-energy-companies-
disrupt-business-others/  (October 19, 2015) 
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habits, hotspots and ability to pay. With data comes the ability to monetize it, to reveal new, 

unexpected value. The sharing economy is a clear example of this dormant value of data.  

“Uber, the world’s largest taxi company, owns no vehicles. Facebook, the world’s most popular media owner, 
creates no content. Alibaba, the most valuable retailer, has no inventory. And Airbnb, the world’s largest 
accommodation provider, owns no real estate. Something interesting is happening" Tom Goodwin, 
TechCrunch  

Just as was seen in the analysis of the case studies, industries that have historically been 

completely differentiated are now coming closer and combining. There is data and energy, but 

also transportation increasingly combining to optimize efficiency of the infrastructure.   

 

d.light – disruption from below  

Analysing the d.light case, it appears in terms of technology the disruption fits in with the 

‘disruption from below’ model. However, the real reason why it works in Africa and Asia is 

because there are no alternatives to the low quality of service provided. d.light works because 

it is very specific to the particular customer base that d.light serves and it would be unlike to 

succeed if the context was different or there was an alternative.  

From the perspective of their potential customers, d.light alternative is a good option. It is a 

better product than kerosene. Its upfront costs are higher; a solar light costs about the same as 

six months of kerosene but the solar light lasts much longer than six months  without any further 

cost. The real disruption is the financial structure which allows customers to pay daily as if they 

were still spending on kerosene. After 6 months they begin saving money for other things or 

for better products.  

 

Future disruption in the making  

As seen in the case studies, the solar and battery technology gets more efficient and cheaper, 

decentralized generation and distribution can completely replace the need for grid 

infrastructure. Areas with no grid access can leapfrog through that technology completely, the 

same way cell phones bypassed landline telephones.  

The industry is set for more disruption as affordable electrical storage and affordable electric 

vehicles enter the industry. As the energy industry continues its transformation thanks to the 
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exponential growth and cost reduction of solar energy, electrical storage and electric vehicles 

are jostling for position as the next big game-changers.  

The electric vehicle market at present is heavily dependent on “early adopters” keen to try out 

new technology or government incentives. This industry is ripe for disruption but it will only 

happen when prices can come down dramatically and battery technology is significantly better 

in terms of duration.  

According to Bloomberg New Energy Finance (BNEF) calculations over the next 25 years, 

electric vehicles will provide 2,701TWh of additional electricity demand, reaching 8% of world 

consumption. They suggest electric vehicles will make up 25% of the global car fleet by 2040. 

This new industry will put continuous downward pressure on battery costs.  

They find that during the 2020s EVs will become a more economic option than gasoline or 

diesel cars in most countries. A study they published in February 2016 forecast that in 2040 

there will be 90 times more electric vehicles sold than in 2015. That means that EVs could 

displace 13 million barrels per day of crude oil, using instead 1,900 TW/h of electricity, the 

equivalent of nearly 8% of global electricity demand in 2015. 

 

Figure 2135: Electric vehicles sales forecast’ Graph from Bloomberg New Energy Finance (2016) 

                                                            
35 ‘Electric vehicles forecast’ Graph from Bloomberg New Energy Finance (2016) 
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Figure 2236: Electric cars go mainstream’ Graph from Cleantechnica (2016) 

 

Oil companies are already preparing for the disruption to come if electric vehicles become 

cheaper than internal combustion engines by mid-2020s, as it is forecast. Amid falling profits 

and long-term questions, global oil companies will need to look into opportunities in battery 

storage and distributed generation, according to Lux Research. Total, which recently bought 

energy storage company Saft for $1 billion, seems to be acting upon this knowledge. They  

The price of lithium-ion battery costs has dropped by 65% since 2010 according to Colin 

McKerracher, lead advanced transportation analyst at Bloomberg New Energy Finance.  

BP, Chevron, ConocoPhillips, Exxon Mobil, Royal Dutch Shell and Total have cash piles 

despite shrinking profits and uncertainty about timing of the eventual recovery of oil prices. 

Despite the risk of moving into a new industry, action is key as transportation and the grid 

increasingly march toward more electrification. In a recent report titled ‘Superpower 

Darwinism: What Big Oil Can and Cannot Do About Total’s Billion-Dollar Battery Move’ by 

Lux Research, Cosmin Laslau indicates “As Darwinism looms for the future of power, oil 

supermajors looking to evolve must choose among more expensive, broader battery players. 

But they should still act, as waiting longer or doing nothing, would be an even worse outcome”. 

The recent Tesla-SolarCity merger highlights the increasing race to integrate businesses which 

are underpinned by distributed solar and advanced energy storage. Total also bought a 

controlling stake in SunPower in 2011, years before it bought battery-maker Saft.  

                                                            
36 ‘Electric cars go mainstream’ Graph from Cleantechnica (2016)  
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And thus, the process of disruption continues, with the disrupted (electricity industry) becoming 

the disruptor to the oil industry. As David Crane, CEO of NRG, a US based forward-looking 

utility puts it to explain how electric vehicles are their growth source going forward: “I’m 

interested in electric cars, for instance, not just because of the effect on air quality but because 

I want to take market share away from oil. It’s a brutal fight for market share”37  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            

37 David Crane, CEO of NRG quoted by Bill McKibben in the New Yorker article 'Power to the People, Why the 

rise of green energy makes utility companies nervous'  
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6. Conclusion  

After 130 years of very little change the energy industry is evolving fast. What once used to be 

a stable, slow industry is now moving quickly into the unknown. PricewaterhouseCoopers 

released a report for utility providers in 2016 warning that if they don’t evolve their business 

models, they might not have much of a business left in 2030.  

One of the main reasons for the shake-up is that the industry of generating, transporting and 

retailing electricity is going through profound disruption. The increase of renewable energy in 

the grid, the stumble of fossil fuel price and the high costs of infrastructure have affected the 

prices of generation, which is a huge part of utility´s valuations. Some have seen their stock 

value plummet by more than 30% in the stock market. 

 

The current energy market disruption is the beginning of a complete departure from the industry 

as we know it, and it will be fuelled by the advent and fast evolution of three exponential 

industries:  

● Solar Energy generation with costs being reduced roughly by 20% each time the 

installed capacity doubles  

● The advent of energy storage which will allow us to store cheaply solar energy for 

consumption at night and when the sun is not shining  

● The development of autonomous, electric vehicles, which will merge the mobility and 

energy industries together, acting as batteries and shifting power away from oil into 

democratized local systems  

All the changes in the industry present an opportunity to raise to the challenge and write part of 

the history of the industry. It is very important to bear in mind that when the competition is 

emerging from other industries even large, established companies are not safe from disruption. 

Huge utilities and oil companies might delay the transformation through political and economic 

prowess but, as it gains traction, disruption becomes unstoppable through sheer market forces.  

The three models of disruption identified are:  

● Disruption from below. This theory maintains that disruption is when substandard or 

‘inferior’ technology which is viewed as low-quality improves performance and quality 

faster over time and eventually it disrupts the markets 

● Disruption from above. This theory starts with a superior product or service which is 

much more capable than the existing mainstream technology provided 
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● Big Bang disruption, when products or services have both better performance and lower 

price and more customization than existing mainstream markets 

 

This thesis analysed the case studies of SolarCity, RWE and d.light to identify whether each of 

them fit into one of the disruption models. Each of the companies was researched to analyse its 

business model. What was found is that each of the companies´ disruption fits within the 

theoretical models.  

 

SolarCity fits well in a Big Bang Disruption model. SolarCity was a business model innovation 

– rather than a technology innovation per se, as it is usually the case with big bang disruption 

according to the literature. However, the company changed the rules from day one by making 

available a completely different service from what the customers of utilities were used to. 

Because the energy SolarCity provided was clean and incurred an immediate lowering of the 

electricity bill, customers saw an opportunity to be greener whilst saving money. As a result, 

other utilities lost customers quickly. Furthermore, over time SolarCity created a new approach 

to energy generation and consumption, in a local, sharing economy structure which is changing 

the market going forwards.   

RWE is a European Utility which is fully aware that the energy industry is undergoing fast 

disruption and they expect to suffer the consequences. The disruption they suffered seems to fit 

roughly into the disruption from above model because clean energy, despite their higher costs, 

provided clean energy which traditional fossil fuels could not. As such, they were prized by the 

government as superior technology, until their costs came down over time. Utilities found 

themselves priced out of the generation disruption.  

d.light case lead a technology the disruption from below. However, the real reason why it 

worked in rural Africa and Asia is because there are no real alternatives in the area, due to the 

low quality of service provided. d.light works because it is very specific to the particular 

customer base that the company serves and it would be unlikely to succeed if the context was 

different or there was an alternative.  

What appears to be clear after the research and analysis of these three case studies is that 

increasingly the energy industry is becoming more customer centric than ever before, and the 

business models are shifting towards greater customer service standards.  That means moving 

away from the old believe that the electron is where the focus of the industry was into a new 

era of data and optimization.  
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This means focusing on a business model enabling customers to take decisions about how they 

consume their energy; using insights based on data, that depend on people using digital devices 

and that are based on peer-to-peer sharing. It goes beyond selling energy efficiency, but 

providing safety, security and health in homes.  

As analysed through these three case studies, disruption is not one event which changes the 

whole industry one-dimensionally, with just one technology, one solution or one business 

model. In fact, it appears that whole market disruption happens when companies adapt to market 

gaps and opportunities solving clients´ problems in a novel way that established companies do 

not want or cannot solve. As disruption gains traction, it becomes stronger over time until the 

industry´ structure changes completely.   
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