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6 Business models for sustainable innovation: Exploring strategic 

choices in the case of electric vehicles 

 

 

 

 

Abstract  

Sustainable innovations challenge prevailing business practices, especially in sectors with 

fossil fuel-based business models. Large incumbents in particular struggle to find new 

business models as they face path dependencies and are afraid to cannibalise their existing 

products. And while governments often provide incentives for sustainable innovation, these 

also restrain managerial discretion. Embedded in the literature on sustainable innovation and 

business models, this paper explores car firms’ strategic choices about policies, assets and 

governance in the move towards a business model for electric vehicles (EVs), including the 

role of government support. Based on evidence over a five-year period for both incumbents 

and new entrants, it identifies crucial components of this new business model. Findings 

suggest that the few incumbents involved stay (too) close to prevailing approaches, while 

new entrants pioneer for niche markets only. EV activities frequently rely on government 

support that tends to steer firms towards uneconomic choices that may not last long. 

Implications of this combined incumbent and incentive ‘curse’ are outlined. 
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6.1 Introduction 

Innovation is often seen as key to dealing with challenges of sustainability, such as climate 

change, energy security and resource depletion (Hall & Vredenburg, 2003; Johnson & 

Suskewicz, 2009; Nidumolu, Prahalad, & Rangaswami, 2009; Schaltegger & Wagner, 2011), 

but the uptake of sustainable technologies for industrial production, electricity generation and 

mobility is still rather limited. One major barrier is that sustainable technologies challenge 

prevailing practices especially in sectors with fossil fuel-based business models, including oil 

and gas, electricity and automotive (Jacobsson & Bergek, 2004; Johnson & Suskewicz, 2009; 

Unruh, 2000). Large incumbents in particular struggle to find new business models as they 

face path dependencies (Zott & Amit, 2007) and are afraid to cannibalise their existing 

products (Christensen, 1997). They thus do not seem likely candidates to drive a change to 

more sustainable technologies; a role expected more often from start-ups or entrepreneurial 

new entrants. Nevertheless, it has been argued that both such new entrants and incumbents 

“have a role to play in the sustainability transformation of an industry” (Hockerts & 

Wüstenhagen, 2010: 488) . While incumbents might not be involved in the first stages of 

technological breakthroughs, once such technologies have reached a certain maturity through 

efforts of others, they are the ones with sufficient resources, a supply infrastructure, customer 

network and brand image to help reach the mass market (Hockerts & Wüstenhagen, 2010). 

 However, sustainable technologies have limitations in terms of market attractiveness, 

because they often do not fit existing production methods, managerial expertise and customer 

preferences (Johnson & Suskewicz, 2009), and it is therefore difficult to commercialise them. 

This appears to require a fundamental rethinking of the main value proposition, the structure 

of the value chain, the marketing segments targeted and a reconfiguration of the way 

revenues are generated (Chesbrough, 2010; Chesbrough & Rosenbloom, 2002; Johnson, 

Christensen, & Kagermann, 2008). What incumbents need in particular is “business model 

innovation” (Chesbrough, 2010; Shafer, Smith, & Linder, 2005; Teece, 2010); that is, they 

have to find ways to ‘win’ customers for their new technologies, while retaining their existing 

competitive position. Business models are usually difficult to change, however, because past 

successes with established models influence managerial decision-making in developing new 

ones (Chesbrough, 2010). Compared to new entrants, incumbents face more constraints in 

designing innovative business models because they tend to focus on preferences of existing 

customers (Christensen & Bower, 1996), stay close to familiar, mature technologies (Ahuja 

& Lampert, 2001; Bock, Opsahl, George, & Gann, 2012), often resist change to the corporate 
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identity (Bouchikhi & Kimberly, 2003), or follow the dominant logic of the industry 

(Prahalad & Bettis, 1986).  

 Although such path dependencies characterise all newly emerging technologies 

(Vergne & Durand, 2010), specific to sustainable technologies is what has been called a 

“double externality problem” (Rennings, 2000). Whereas it is not uncommon that innovation 

produces positive knowledge spillovers that cannot always be fully appropriated by the firms 

involved (Teece, 2010), sustainable technologies often yield an additional positive externality 

if they reduce environmental impact (Rennings, 2000). If such value created for ‘society as a 

whole’ cannot be captured by firms, this could further dampen their incentive to invest in 

sustainable innovation (Lepak, Smith, & Taylor, 2007). It should be noted, however, that in 

case technologies have broad societal value, governments regularly provide (initial) support 

to firms via subsidies, tax incentives, and/or infrastructural facilities (Åhman, 2006). While 

helpful for firms, this also leads to dependence on government support that is usually 

temporary and which steers them in a particular direction that may not be (the most) 

economically viable or otherwise strategically desirable one (Rennings, 2000; Spencer, 

Murtha, & Lenway, 2005). This clearly points at dilemmas faced by firms—as well as their 

stakeholders—in decision-making on whether and how to engage in sustainable innovation, 

and what a concomitant new business model should look like. This paper aims to help shed 

more light on this issue, considering both path dependencies and government support, taking 

the case of electric vehicles. 

To this end, the paper explores car firms’ strategic choices about policies, assets and 

governance in the move towards a business model for electric vehicles (EVs), including the 

role of government support, a component that has received only limited attention in this 

connection. We follow the conceptual approach proposed by Casadesus-Masanell and Ricart 

(2010), who understand a business model as an objective entity that emerges from the choices 

made in a firm (cf. Shafer et al., 2005). By identifying the choices of key players in a sector 

and the consequences of these choices for their competitive position, insight can be obtained 

in the business models that emerge and firms’ related strategies (Casadesus-Masanell & 

Ricart, 2010). Our empirical setting is the automotive industry, where firms have started to 

invest in electric vehicles (EVs) as an alternative to cars with an internal combustion engine 

(ICE). Although EVs hold great promise to alleviate sustainability challenges, they also seem 

to require major changes in carmakers’ business models (Kley, Lerch, & Dallinger, 2011; 

Pilkington, Dyerson, & Tissier, 2002). The industry’s dominant business model is shaped 

around the century-old ICE, general-purpose design and all-steel body, but EVs require an 
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alternative business model built around an electric drivetrain, specific-purpose design and 

light-weight body (Orsato & Wells, 2007) to retain market attractiveness despite the 

technological and systemic challenges of EVs (Kley et al., 2011). We examine activities of 

both incumbents and new entrants over a five-year period to uncover developments and 

crucial components of the new business model. Before moving to the empirical analysis in 

relation to the conceptual framework, first the main tenets of the theoretical debate about 

sustainable technologies, disruptive innovation and business models will be discussed. 

 

6.2 Sustainable technologies, disruptive innovation and business models  

Sustainable technologies hold the promise to reduce harmful emissions and use resources 

more efficiently (Johnson & Suskewicz, 2009; Nidumolu et al., 2009). Despite being 

desirable for society, however, these technologies are often disruptive in nature (Christensen, 

1997). Disruptive technologies can be a threat to incumbents if they change the basis of 

competition by adding performance metrics on which firms were not competing before 

(Danneels, 2004). Incumbents struggle with disruptive technologies for several reasons. First, 

they often fail to recognise demand outside the circle of their well-known key customers. 

Second, incumbents tend to find disruptive technologies unattractive because of small initial 

profit margins (Christensen & Bower, 1996). Furthermore, they are restricted by resource 

allocation processes that are not aligned to the new situation, and a ‘familiarity trap’ (Ahuja 

& Lampert, 2001) that favours past routines, prior knowledge and prevailing technologies. 

Hence, incumbents are often neither motivated nor able to develop disruptive technologies: 

they lack economic incentives and/or face organisational barriers (Henderson, 1993). This 

complex of factors has been coined the “incumbent’s curse”, and has led to the proposition 

that instead of incumbents, start-ups or entrepreneurial new entrants are the ones introducing 

disruptive technologies (Chandy & Tellis, 2000). 

 While this so-called incumbent’s curse indicates the struggle of large firms with 

disruptive innovation, sustainable technologies have idiosyncrasies that further complicate 

this process. This includes a “double externality problem” which puts up an additional barrier 

to firms considering a move into the market for sustainable technologies (Rennings, 2000). 

Besides the more familiar challenge to capture knowledge spillovers, sustainable technologies 

also create environmental spillovers that are even more difficult to capture by firms. Positive 

environmental spillovers create value for society as a whole, but in the absence of proper 

pricing systems that put a cost on ‘negative’ environmental impact, there is no clear private 
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benefit accruing to the firm. By engaging in sustainable innovation, firms as such create value 

at an organisational level, but this is, to a large extent, captured at the societal level; hence 

value slips away, which further dampens firms’ incentives to invest in such technologies 

(Lepak et al., 2007). 

Since sustainable technologies have societal value, governments often intervene and 

create incentives that compensate for value slippage (Lepak et al., 2007; Schaltegger & 

Wagner, 2011). Government support can take the form of research funds in the development 

phase or tax incentives in the commercialisation phase (Åhman, 2006), thus creating a 

regulatory push or a regulatory pull effect, respectively (Rennings, 2000). The intervention of 

governments is not without consequences, however. While government intervention is 

“responsible for internalizing external costs imposed by competing, non-ecological products 

or services”, it also forms “a key determinant for eco-innovative behaviour in firms” 

(Rennings, 2000: 326). This means, however, that “[f]irms that choose to participate in 

government-led industry development programs sometimes become so dependent that they 

cannot survive unaided”, and that “the terms of assistance can reduce managerial discretion 

and the prospects of success” (Spencer et al., 2005: 334). Thus, the intervention of 

governments—while stimulating the introduction of sustainable technologies—also affects 

strategic choices and the viability of business models for sustainable innovation. 

Despite the importance of sustainable innovation for a move to a lower-carbon 

economy, the role of business models and the acceptance of these new products and services 

has received “far too little attention” (Johnson & Suskewicz, 2009: 54). This adds to Teece’s 

(2010: 183) more generic observation that “technological innovation does not guarantee 

business success – new product development efforts should be coupled with a business model 

defining their ’go to market’ and ’capturing value’ strategies.” This also holds true for 

sustainable technologies (Nidumolu et al., 2009), which “require business models designed 

specifically for them” (Johnson & Suskewicz, 2009: 54). According to this logic, an 

appropriate business model can help to increase the market attractiveness of a technology, to 

better capture the full value of the innovation and lead to a competitive advantage (Björkdahl, 

2009; Mitchell & Coles, 2003). It is unclear, however, what an appropriate or the ‘right’ 

business model involves in practice (Chesbrough, 2010). 

Although the business model concept has been used widely by practitioners and 

increasingly by academics as well ( Zott, Amit, & Massa, 2011), it remains difficult to 

pinpoint what it exactly entails (Teece, 2010). Business models tend to be rather complex 

(Casadesus-Masanell & Ricart, 2010; Zott & Amit, 2010) and a variety of approaches have 
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been mentioned. Some scholars refer to it as a ‘scale model’ that allows describing a business 

as such  (Baden-Fuller & Morgan, 2010; Magretta, 2002), while others see it as a ‘narrative 

device’ that enables exploring new markets (Doganova & Eyquem-Renault, 2009). Business 

models can be seen to constitute the way in which an organisation creates and captures value 

(Chesbrough, 2007; Teece, 2010), and as “a representation of a firm’s underlying core logic 

and strategic choices for creating and capturing value within a value network” (Shafer et al., 

2005: 202). A key issue related to the commercialisation of emerging technologies, however, 

is that the right business model is not yet apparent (Teece, 2010) and requires 

experimentation with alternative business models (Chesbrough, 2010). As Teece (2010: 187) 

puts it, “one needs to distil fundamental truths about customer desires, customer assessments, 

the nature and likely future behaviour of costs, and the capabilities of competitors when 

designing a commercially viable business model”. 

Perhaps because of the need to explore alternatives including customers’ wishes, there 

are different, often normative depictions of the various elements that an effective/successful 

business model should be made up of (Johnson et al., 2008; Teece, 2010). While one might 

want to develop an ‘ideal’ business model for commercialising sustainable technologies 

along these lines, this paper takes an emergent strategy perspective (Mintzberg & Waters, 

1985), with a business model as a reflection of a firm’s realised strategy, following 

Casadesus-Masanell and Ricart (2010). They argue that “the particular set of choices an 

organization makes about policies, assets and governance – and their associated 

consequences – are the organization’s business model, because they determine ‘the logic of 

the firm, the way it operates and how it creates value for its stakeholders’” (Casadesus-

Masanell and Ricart, (2010: 201); emphasis in original). 

Without prescribing explicitly which elements a business model should contain, a 

distinction between policy, asset and governance choices gives general guidance about the 

different types of choices that together form a representation of a firm’s underlying core logic 

to create and capture value. In this context, policy choices refer to general courses of actions, 

such as which customers’ needs to meet and which markets to target. Asset choices define the 

use of tangible resources; that is, what kind of production facilities and technologies to invest 

in. Governance structures link policies with asset choices by means of contractual modes, 

which refer to ways to manage transactions with customers, suppliers and competitors 

(Casadesus-Masanell & Ricart, 2010). In the next sections, we will explore strategic choices 

of both incumbents and new entrants about policies, assets and governance in the move 

towards a business model for electric vehicles, including the role of governments, to identify 
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crucial components that appear to be important. First, more information will be given about 

the sample and methodology of the study.  

 

6.3 Sample and methodology 

To explore carmakers’ strategic choices as outlined above, we identified all EV projects of 

key industry players from 2006 onwards, covering electric vehicles—cars that drive on 

battery power alone—as well as plug-in hybrids such as the Chevy Volt, given that they can 

drive on battery power for an extended range (>20 km). To this end, and as part of a larger 

study on environmental issues in the automotive industry, we did a content analysis of two 

industry trade magazines—Automotive News and WardsAuto World—and a car magazine—

Autoweek—which were selected because they provide insight into industry and firm 

perceptions and offer rich descriptions of technologies and associated business models. We 

also analysed the Financial Times because of its focus on business strategies and its attention 

for sustainability as well as the broader political and economic contexts. A keyword search 

was performed for the period from 2006 until 2010 using search terms referring to plug-in 

and EV technologies. 

 To analyse the articles, we conducted a content analysis and used the qualitative data 

analysis software Atlas.ti 6.2. This software package can manage large datasets, enabling 

users to define the length of selected quotations and thus fully capture the richness of the 

information. The generated set of 4,796 articles was further coded for firm names and 

technologies. Methodologically we used a method of ‘systematic combining’, going back and 

forth between a simple theoretical framework and an evolving coding scheme (Dubois & 

Gadde, 2002). We initially started out with a simple coding scheme based on our literature 

review, using a process of pattern matching and comparing empirically-based patterns with 

the relevant theoretical concepts (Yin, 2009). Subsequently, using an inductive coding 

technique with codes emerging from the data rather than having them pre-defined, the coding 

scheme was extended based on the first empirical findings. We then recoded the previously 

coded articles and further developed our narrative based on a process of axial coding (Strauss 

& Corbin, 1998).1 We reorganized the outcomes of open coding and used axial coding to 

relate these to the subcategories derived from Casadesus-Masanell and Ricart (2010) to 

consider a business model as emerging from the policy, asset and governance choices made 
                                                             
1 Given the large number of sources for the findings presented here, we do not provide detailed references of all 
statements except for direct quotes and links to the broader literature. Full referencing is available from the 
authors upon request. 
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by firms. These choices were also related to the main government policies that have been put 

in place to stimulate the development of electric mobility. It must be noted that directly 

linking government policy and/or historical decisions to firms’ strategic choices is a rather 

provisional exercise, which means that these relations have to be considered with some 

caution. 

We analysed the automotive industry beginning from 2006 when EVs increasingly 

appeared on the agenda. After an initial period of interest in EVs in the 1990s, 2006 forms a 

landmark because various firms all took first steps towards (re)launching EVs: Tesla 

launched its Roadster, Mitsubishi its concept of the Colt EV, and GM, Toyota and Daimler 

started developing a plug-in hybrid. Table 6.1 provides an overview of all carmakers 

engaging in EV projects, and also gives an indication of the increasing attention to electric 

and plug-in hybrid vehicles over the period from 2006 until 2010. It also shows the firms that 

received most attention in this period, the incumbents GM, Renault-Nissan2, Toyota and 

Mitsubishi, which together accounted for more than 50 percent of all articles, as well as 

Tesla, the most visible entrepreneurial firm. In total 1,220 excerpts were coded. One excerpt 

can be coded using multiple codes simultaneously. After the dataset had been coded, 

quotations were used to construct tables to reflect on the conditions to engage in EVs and the 

way in which firms seem to deal with the business model dilemmas involved. 

 

                                                             
2 Renault and Nissan are in a cross-shareholding strategic partnership and have the same CEO, Charles Ghosn. 
The firms work closely together in the EV venture and therefore are here referred to as Renault-Nissan, except 
in cases of brand-specific information, e.g. regarding the Nissan Leaf or the Renault Fluence Z.E. 
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Table 6.1: Excerpt counts per firm for electric and plug-in vehicle technology 
(in absolute numbers and as percentage of all articles on electric vehicles in total) 

 Firm 2006 2007 2008 2009 2010 Total Share   
Incumbents        
GM 18 70 52 71 56 267 22% 
Nissan 0 9 32 75 69 185 15% 
Toyota 5 18 22 29 25 99 8% 
Mitsubishi 5 9 18 22 28 82 7% 
Daimler 3 3 10 31 18 65 5% 
Chrysler 0 6 29 16 4 55 5% 
Ford 2 11 8 16 10 47 4% 
BMW 0 0 11 9 24 44 4% 
Renault 0 1 9 14 10 34 3% 
Peugeot 0 0 4 14 5 23 2% 
Audi 0 1 1 5 6 13 1% 
Honda 1 1 4 2 5 13 1% 
Hyundai 0 0 2 8 1 11 1% 
VW 0 0 3 6 2 11 1% 
Subaru 0 0 2 2 0 4 0% 
New entrants        
Tesla 2 12 14 23 23 74 6% 
Fisker 0 2 9 17 11 39 3% 
BYD 0 4 5 6 5 20 2% 
Think 0 5 6 6 2 19 2% 
Reva 0 0 0 3 0 3 0% 
Chery 0 0 0 1 1 2 0% 
Others*  14 26 21 35 14 110 9% 
Total 50 178 262 411 319 1,220   

         * Others include firms such as Tanfield, Smith Electric Vehicle, Aptera, Coda, V-Vehicle, etc. 

 

 

6.4 Findings 
 

6.4.1 The Emergence of Government Support and EV Projects 

The involvement of governments in the car industry has often been related to the overall lack 

of sustainability of the prevailing business model in economic, social and environmental 

terms (P. Wells, 2004). Economically there has been a gap between market demand and the 

capacity of the established production system, resulting in insufficient profitability, coupled 

with high capital intensity and inflexibility in production (Wells & Nieuwenhuis, 2006). 

There is a strong reliance on new cars’ sales, as carmakers do not earn money with car usage. 

The production system is highly centralized which tends to cause stock inefficiencies, 

expensive and long deliveries and frequent overcapacity. From a social perspective, the sheer 

size of production leads to areas of concentrated economic activity, with large plants on 

which communities depend, involving urban migration and, in case of closures or 

downsizing, large vulnerability. Moreover, car traffic can be related to quite some fatalities 
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every year. Environmentally, besides the use of resources and emissions of toxic and 

greenhouse gases, cars also create noise and have visually disturbing effects on cities (Orsato 

& Wells, 2007; Wells, 2004). For the purpose of this paper, particularly the environmental 

dimensions deserve attention. 

 It was massive smog and congestion in Los Angeles that prompted the California Air 

Resource Board to implement its pioneering zero-emission vehicle (ZEV) programme in 

1990. Its aim was to gradually increase the number of low-emission vehicles (LEVs) in 

California. Subsequently, other U.S. states and other countries began adopting similar 

programs intended to spur LEV development. Countries offered incentives for the 

commercialisation of LEVs—Japan, for example, promoted battery-electric vehicles (Åhman, 

2006)—or created platforms stimulating LEV development, such as the Partnership for a 

New Generation Vehicle in the U.S. In this context, carmakers increasingly started to engage 

in sustainable technologies, also because climate change became of concern to the industry 

(Kolk & Levy, 2004). From the mid-2000s onwards, with rising environmental awareness 

and spikes in oil prices, attention for hybrid vehicles emerged, and EVs followed suit, 

although in a more limited way. In 2008 the global financial crisis put further pressure on 

carmakers, because it required governments to implement bail-out plans for the industry to 

prevent massive job losses. The U.S. government, for example, launched the Advanced 

Technology Vehicles Manufacturing loan programme, with USD 25 billion for green 

technologies, for which carmakers could also apply. In the UK, the Automotive Assistance 

Programme provided GBP 2.3 billion of loans and loan guarantees for R&D and production 

of green vehicles. Both programmes intended to bail out the industry while stimulating the 

development of EV technologies, thus trying to kill two birds with one stone (cf. Kolk and 

Pinkse, 2009). 

Over the past years, several government support initiatives have emerged; a selection 

of tax incentives in various countries is summarised in Table 6.2. Many governments want to 

promote EVs: Germany, for example, intends to have 1 million EVs on the road by 2020: the 

French government aims to purchase 50,000 EVs; and the UK is also active in stimulating 

EV technologies through various initiatives. Moreover, China has actively promoted EVs and 

made USD 15 billion available for their development, while the U.S. Electric Vehicle 

Deployment Act of 2010 supports the introduction of EVs and plug-in hybrids in the U.S., 

promoting research in batteries and infrastructure, providing loans for infrastructure and 

funding for the creation of a secondary battery market, including scrappage. 
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Table 6.2: Government support initiatives related to EVs 

Country Type Incentive Specification Ends in/amount available 
Belgium Tax credit  $   12,545.30  30 percent of the purchase price of an EV deductable - 

Netherlands Registration tax 
exemption 

 $     8,921.10  registration tax  2010 

China Rebate  $     8,785.00  only in urban areas, price paid to the carmaker to 
reduce the price 

will be reduced when 50,000 
cars are sold 

Spain Tax credit  $     8,363.53  in various regions - 

UK Rebate  $     8,096.50  GBP 5000 rebate of up to 25 percent of the price of 
the car; no circulation tax 

GBP 230 million  

U.S. Tax credit  $     7,500.00  based on battery capacity After 200,000 cars have been 
sold per manufacturer 

France Tax credit  $     6,969.61  up to 20 percent of the price of the car (Bonus-Malus 
system) 

2012 

Ireland Registration tax 
exemption 

 $     3,484.81  Maximum amount   2010 

Japan Subsidy  $     1,212.56  for the purchase of a new car USD 3.7 billion  

Czech 
Republic 

Road tax Free - - 

Denmark Registration tax  Free for cars up to 2,000 kg - 

Germany Circulation Tax Free - - 

Greece Registration tax  Free - - 

Portugal Registration tax  Free - - 

*Sources: ACEA (http://www.acea.be/images/uploads/files/20100420_EV_tax_overview.pdf), New York Times 
(http://wheels.blogs.nytimes.com/2010/06/02/china-to-start-pilot-program-providing-subsidies-for-electric-cars-and-hybrids/), U.S. 
Department of Energy (http://www.afdc.energy.gov/afdc/laws/laws/US/tech/3270), JAMA (http://jama.org/pdf/FactSheet10-2009-09-
24.pdf), last accessed 3 August 2011. 

 

Coinciding with this government support, carmakers have increasingly engaged in EV 

projects. Table 6.3 provides an overview of 19 EV projects for the commercialisation of EVs. 

Up to 2010, a considerable number of carmakers (10) have been active in that regard, 

including several incumbents as well as a few start-ups. Six cars were launched for sale in 

(niche or mainstream) markets, while four were made available for small test markets only. 

Projects most often targeted the U.S., followed by Japan and the EU. Most firms did not 

develop or commercialise a purpose-built electric vehicle, but used an available mainstream 

market model and equipped it with an electric motor (11). Only three firms—GM, Think and 

Renault-Nissan—developed and commercialised a purpose-built EV. While many carmakers 

engage in the commercialisation of EVs, most of them focus on small-scale projects. They 

build a small series of EVs, such as Toyota and BMW, or have them produced through a 

third-party provider, as Ford and Daimler did. Only a handful of firms have already begun 

EV production on a considerable scale: GM (Chevy Volt), Tesla (Roadster), Think (City), 

Nissan (Leaf) and Mitsubishi (iMiev) (see Table 6.4). These firms have developed purpose-

built and production-ready electric vehicles with dedicated production sites. Their intended 

production volumes range from 1,000 cars a year (Tesla Roadster) up to 500,000 a year 

(Nissan Leaf). 

http://www.acea.be/images/uploads/files/20100420_EV_tax_overview.pdf
http://wheels.blogs.nytimes.com/2010/06/02/china-to-start-pilot-program-providing-subsidies-for-electric-cars-and-hybrids/
http://www.afdc.energy.gov/afdc/laws/laws/US/tech/3270
http://jama.org/pdf/FactSheet10-2009-09-24.pdf
http://jama.org/pdf/FactSheet10-2009-09-24.pdf
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Table 6.3: Main EV projects found in the period until 2010 

Carmaker 
organized by 
area of origin 

Model 
(EV Type) 

Electric range 
(approx.) 

Scale of availability 
(C=Concept T=Test 
M=Mass production) 

Target 
market 

Available 
(since) 

Country(ies) of 
availability 

U.S.        
GM Chevy Volt 

(PIHV) 
56 km M Mainstream Yes (2010) U.S. 

Ford Transit (EV) 130 km T - Yes (2010) U.S. 
Chrysler Chrysler (EV) 64 km C - - - 
Tesla Roadster (EV) 300 km M Niche Yes (2010) >28 
Fisker Karma (PIHV) 80 km C - - - 
Europe       
Daimler Smart EV 135 km T - Yes (2010) U.S. 
BMW MINI EV 160 km T - Yes (2009) U.S. 
VW E Up EV - C - - - 
Renault Fluence Z.E. 160km C - - - 
Peugeot iOn* 160 km M* Mainstream Yes (2010) UK 
THINK City EV 160 km M Niche Yes (2010) EU 
Asia       
Toyota Prius PIHV 20 km C - - - 
Honda EN-V concept  - C - - - 
Nissan Leaf 120 km M Mainstream Yes (2010) Japan, U.S. 
Subaru Stella EV 90 km T - Yes (2009) Japan 
Mitsubishi iMiev 160 km M Mainstream Yes (2009) Japan 
Rest of Asia       
BYD E6 (EV) 300 km C - - - 
Chery S18 (EV) 150 km C - - - 
Hyundai BlueWill 

(PIHV) 
- C - - - 

PIHV: Plug-In Hybrid Vehicle; EV: Electric Vehicle 

* Rebadged, based on the Mitsubishi iMiev, also for Peugeot’s brand Citroen as the C-Zero 

 
Table 6.4: Larger-scale EV ventures already available 

 
 

Vehicle Available 
since 

Location of 
availability 

Own 
production 
site 

Price in 
USD 

Production plan 
(FY = First year; EP = Eventual 
production volume per year) 

Nissan Leaf 2010 Japan, U.S. Yes 32,780 FY: 13,000 
EP: 500,000  

GM Chevy Volt 2010 U.S. Yes 41,000 FY: 10,000 
EP: 100,000 

Mitsubishi iMiev 2009 Japan Yes 30,700 FY: 1,400 
EP: 55,000 

THINK City 2010 8 countries including 
the U.S., EU 

No* 30,000 after 
incentives 

FY: 2,500 
EP: 20,000 

Tesla Roadster 2008 28+ countries 
including the U.S. 

Yes** 98,000 FY: 1,000 
EP: 2,000 

* The City is currently being built by Valmet, Finland, and in Elkhart, Indiana in Think’s own plant. 

** The Roadster is built largely in the UK; the Model S will be built at Tesla’s production plant NUMMI, California.  

 

6.4.2 From the ICE to an EV Business Model: Exploring Policies, Assets and Governance 

It has been argued that technological differences between the ICE and EV will have 

implications for the business model to commercialise EVs on a sizable scale, because the 

higher costs and limited driving range form barriers to market acceptance (Kley et al., 2011). 

The decisive difference between electric vehicles and vehicles with an ICE is the propulsion 

technology: an EV has an electric engine with a battery while the ICE uses petrol. This 
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difference in propulsion has a considerable impact on the functioning of cars (Chan, 2007). 

First, the electric drivetrain alters driving characteristics such as torque, sound and 

feel of the car, which changes customers’ driving experience. Power is available immediately 

and equally at all speeds, which improves acceleration. The electric engine is close to mute so 

that EVs’ main sound originates from the tires on the road and from wind (this silence also 

entails safety issues for other traffic users, who no longer hear cars coming). Currently, 

however, the energy density of batteries is less than that of petrol, lowering the range of EVs 

to about 200 kilometres, with recharging requiring up to eight hours. 

Second, the power issue has implications for production and design. The all-steel 

body of ICE cars—while being safe and cost-efficient to produce—is heavy and reduces the 

driving range of EVs if applied unaltered. Consequently, lightweight materials are required. 

EVs’ range can be enhanced by reducing redundancy in the multi-purpose design, for 

instance by developing specific purpose-design EVs such as two-seaters for cities. This 

would have consequences for the economies of scale, however. Third, low power of the 

batteries also has implications for the infrastructure and causes new recharging patterns. EV 

owners need to use an electric cord, charge more often, and for a longer duration. Besides, the 

battery is a costly component (about USD 10,000). 

To explore main implications of these technological differences, Figure 6.1 shows a 

representation of the prevailing ICE business model and a stylized picture of an emerging EV 

business model (underlined elements are choices, non-underlined elements are 

consequences), in terms of policy, asset, and governance choices (cf. Casadesus-Masanell & 

Ricart, 2010). On the left side, which shows the ICE business model prevailing amongst 

incumbents, mainstream customers are targeted on a global scale and firms produce cars 

themselves (policy choice). They produce multi-purpose cars in high-output production 

facilities (asset choice), which are developed and produced collaboratively with suppliers and 

competitors, and sold or leased as a whole to customers (governance choice). These choices 

have resulted in an affordable ICE-based mobility system that stimulates customers’ buying 

decisions, and which is firmly rooted in a widespread petrol-station network warranting 

refuelling possibilities. 
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Figure 6.1: Comparison of the ICE and EV business models 

 
 

In the emerging EV business model (right hand side of Figure 6.1), carmakers need to 

reconsider policy, asset and governance choices to design a competitive business model that 

enables sustainable EV mobility, addresses infrastructure issues and triggers customers’ 

willingness to buy. Firms face questions regarding policy choices, such as the target customer 

and market as well as whether to make or buy EVs. Moreover, they encounter asset choices, 

considering the drivetrain, material and design, production facilities and infrastructure issues. 

Lastly, there are governance choices referring to different ways to establish linkages with 

customers, suppliers and other producers. Due to the technological challenges and delivery 

issues of EVs, firms are pushed into the direction of providing additional services, such as 

leasing batteries, that continue after the purchase of the vehicle has taken place—this is rather 

different than the ICE business model (Kley et al., 2011). To help shed more light on the 

components of a possible EV business model, we will below present the strategic choices 

carmakers seem to have been making so far, as reflected in their decisions about policies, 

assets and governance, also considering the role of government support.  
 

Policy Choices: Customers, Markets and Production 

Policy choices refer to decisions regarding which customers to target (niche; mainstream), 

which geographic markets to enter (local; international), and whether to make or buy (in-
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house; outsourced). We will explore these aspects consecutively, illustrated with examples 

from our analysis, and explicitly considering government support; Table 6.5 summarises 

main policy choices found for the firms in the sample. 

 
Table 6.5: Policy choices in business models 

Carmaker by region  
of origin 

Model 
(EV Type) 

Scale of availability 
(C=Concept T=Test 
M=Mass production) 

Target market Country(ies) of 
availability 

Make or buy 

U.S.       
GM Chevy Volt (PIHV) M Mainstream U.S. Make 
Ford Transit (EV) T - U.S. Buy 
Chrysler Chrysler (EV) C - - Buy 
Tesla Roadster (EV) M Niche >28 Make 
Fisker Karma (PIHV) C - - Make 
Europe      
Daimler Smart EV T - U.S. Make 
BMW MINI EV T - U.S. Make 
VW E Up EV C - - - 
Renault Fluence Z.E. C - - Make 
Peugeot iON* M* Mainstream UK Buy 
THINK City EV M Niche EU Make 
Asia      
Toyota Prius PIHV C - - Make 
Honda EN-V concept  C - - - 
Nissan Leaf M Mainstream Japan, U.S. Make 
Subaru Stella EV T - Japan Make 
Mitsubishi iMiev M Mainstream Japan Make 
PIHV: Plug-In Hybrid Vehicle; EV: Electric Vehicle 
 

First, the customer choice is not only crucial for how to position the car, but also for 

subsequent choices of markets, technology and infrastructure. We found different approaches 

here, with entrepreneurs predominantly targeting niche markets on their own. California-

based start-up Tesla, for example, developed a luxury EV—the Roadster—for more than 

USD 100,000 on the basis of an existing Lotus sports car. Their target customers are not very 

price-sensitive; they use the car largely for pleasure and usually have a garage where they can 

recharge it. Tesla can therefore charge the extra costs of the expensive EV propulsion system; 

the limited range of EVs is also less important and lack of infrastructure forms no real 

constraint. Tesla has not depended on government support for the Roadster. Still, it is also 

developing a new model, the Model S for USD 50,000, that targets the upper mainstream 

market; a purpose-built sedan EV for which it requested and received government support. 

Rather differently, GM decided to develop an electric car for the mainstream market. 

The firm estimated the price of the Volt to be around USD 40,000 due to its expensive 

batteries. Their customers are price sensitive; they require a sufficient range and need a 

recharging infrastructure. Already in 2008, when GM presented the concept version of the 

Chevy Volt, it began pushing for subsidies. Martin, spokesman of GM, commented: “We 
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need to make sure the legislative language does include extended-range electric vehicles” 

(LaReau, 2008: 1). The Volt qualified for the full tax credit for EVs in the U.S. worth USD 

7,500, eventually. 

The majority of the cases in our sample, however, tried EVs only on a small scale, 

most often in test settings, such as Daimler with the Smart EV in London or BMW with the 

Mini E in California. In these cases, customers were often utilities, other firms, or a selected 

group of people. For example, for the Mini E, only 400 customers in California were allowed 

to test the vehicle. 

In addition to deciding which customers to target in general, carmakers also need to 

take a decision about specific geographic target markets. Mitsubishi, for example, decided to 

commercialise the full-EV iMiev first in Japan, the home market, as it was close to the 

development and production site. This allowed the firm to gain experience with the 

technology, learn from this commercialisation process and then develop capabilities for a 

larger rollout to other markets. Only after having passed through this first phase in 2009 did 

Mitsubishi move outside Japan in the subsequent year. This lag was also due to the fact that 

Mitsubishi needed to develop left-hand-drive cars first. GM’s Volt was also first available in 

the U.S. only. 

By contrast, Nissan commercialised the Leaf internationally right away. In fact, the 

first Leaf was sold in the U.S., not in the firm’s home country Japan. Besides being a large 

market for Nissan, generous subsidies made available by the U.S. federal government and by 

individual states appeared to have furthered this early internationalisation. Nissan’s U.S. 

website provides a comprehensive list and calculation tool which factors in all available 

incentives considering one’s postal code. This allows customers to calculate the price and 

become aware of the various incentives to thus stimulate them to buy the car. As subsidies 

seem to play a considerable role in the (initial) viability of an EV business model, a good 

insight into what is available is crucial, as noted by Nissan’s product planning director for the 

Nissan Leaf: “Nissan obviously doesn’t want to be penalized for bringing our car in at an 

[un]competitive price”; “There are a lot of offerings out there from states and municipalities. 

[…] Our mission is to bring them all to the consumer’s attention” (Chappell, 2010a: 4). 

Nissan’s CEO, Mr. Ghosn, stated: “Two years of government support are needed to jump-

start these markets, and then the products will grow on their own and take off” (Guilford, 

2010: 6). He also indicated that profitability without subsidies would require annual sales of 1 

million Leafs. 

After the U.S. government launched the Advanced Technology Vehicles 
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Manufacturing Loan Programme following the 2008 financial crisis, various firms applied for 

funding for the development of EVs. Think, a small-scale Norwegian EV producer, received 

a loan from the U.S. Department of Energy. Before this ATVM programme was in place, the 

company had sold its cars in Spain, the Netherlands and Austria. Using the funding, Think 

started to internationalise and built production facilities for 20,000 cars per year in Elkhart, 

Indiana, to sell the small two-seater Think in the U.S. as well. The suggested retail price of 

the Think was USD 35,500, but including a discount from Think, as well as federal and state 

credits of USD 10,000, the ‘pint-sized’ car would cost USD 22,500. Think initially targeted 

15 cities in the U.S. However, the 123-inch (3.12 m) car is even shorter than a Mini Cooper 

and also needs additional technical adjustments to be allowed for sale in the U.S. Thus, 

despite the generous incentives—which still left the car more expensive than an average 

passenger car—the Think City was ill-fitted for U.S. traffic. 

The third policy choice is whether to make or buy; that is, develop and produce the 

EVs in-house or buy the technology (partly) from suppliers and have the EVs (co-)produced 

by third parties. Only a few incumbents committed to mass production of EVs in-house: i.e. 

GM, Renault-Nissan, and Mitsubishi. Besides building on available resources and 

capabilities, they also committed to large investments to develop and produce key EV 

components in-house, such as batteries, power control systems and engines. GM’s CEO, 

Akerson, stated to see these as “core competences” (Barkholz, 2010: 8). “This needs to be a 

core General Motors technology. […] Back in 2002 and 2003 we saw hybrid motors as a 

niche product with low volume. Since then it has become obvious that vehicles are going to 

become increasingly electrified and motors are going to be critically important” (Chappell, 

2010b: 4) 

Incumbents that were only testing the technology either engaged third-party firms to 

produce the EVs or converted existing vehicles. Ford, for example, decided to have the Ford 

Transit (a transporter) converted to an EV by Azure Dynamics Corporation. This reflected 

Ford’s expectation about sales: “Very low, a handful of vehicles, but a handful of vehicles for 

very significant customers. […] We think a reasonable expectation is 1,000 vehicles per 

year” (Kranz, 2010: 8). Chrysler was also moderately ambitious about EVs, but after the 

takeover by Fiat, it cancelled its ENVI project that intended a large-scale rollout of EVs and 

decided to test 140 RAM EVs. Peugeot entered into a strategic alliance with Mitsubishi and 

ordered 100,000 iMievs for four years. The cars will be sold rebadged as the Peugeot iON or 

Citroen C-ZERO. Tesla decided to use the chassis and most of the technology of the Lotus 

roadster, and converted a mainstream model into an electric vehicle. Tesla’s value added 
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focused particularly on the electric control system that deployed established battery 

technology used in laptops. 

 

Asset Choices: Facilities, Technology and Infrastructure 

Asset choices refer to actions regarding tangible resources, such as manufacturing facilities 

(dedicated plant; same assembly line), a particular technology (full EV; range extender) and 

infrastructure preferences (standard; proprietary). Below we will give some illustrative 

examples how firms in our sample approached these three components, and how government 

support seems to have shaped their choices. 

 As mentioned above already, only a few firms decided for mass production of EVs. 

This included Fisker, which received two development funds from the U.S. Department of 

Energy (amounting to USD 169 million and USD 359 million respectively) that it used to 

develop two purpose-built EV models: the Karma and the Nina. The Karma is a luxury plug-

in with a range extender; the Nina a small hybrid vehicle. Initially, Fisker intended to 

outsource production to Valmet in Finland, a firm specialised in low-volume production and 

luxury vehicles. However, as the DOE only allowed spending the money in the U.S., Fisker 

had to comply with these requirements: it thus raised additional private capital and looked for 

a place to produce in the U.S. to be able to profit from government support. However, the 

annual output of 20,000 cars is far below the economically viable number, looking at 

economies of scale calculations for the industry. 

Another example is Nissan’s decision-making concerning the location of production 

for its Leaf, next to its EV production in Japan. To persuade Nissan to also produce the Leaf 

in the UK, where the firm already had a plant in Sunderland, the UK government offered to 

extend existing loans, declared the region a low-carbon economic area and decided to put 

more than 1,300 charging stations in place. In response, Nissan committed to building 

facilities to produce 50,000 cars per year in Sunderland, as the only assembly plant for 

Nissan’s EVs in Europe. Usually, key components are produced close to the main assembly 

of cars, as they tend to be heavy and this warrants in time delivery. However, because the 

Portuguese government provided Nissan with support for EVs (a grant for the production, 

infrastructure for recharging, and the promise to switch a considerable part of the government 

fleet to EVs), the firm decided to build a GBP 200m battery plant in Portugal to produce the 

300 kg heavy battery and ship them to the UK, even though this increased overall 

(transportation) costs and uncertainty. 
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Technology is another key choice in relation to EVs. GM’s decision for an EV with a 

range extender was informed by its previous EV project, the EV1, which was developed and 

manufactured in the 1990s as the world’s first mass-produced EV. Production seized due to 

low demand, insufficient infrastructure and high costs, however. The Volt was designed to 

address these problems. It is equipped with a range extender which solves the infrastructure 

and range issue and is therefore expected to result in higher demand as drivers do not need to 

fear running out of electricity. Nonetheless, this approach also adds considerable costs to the 

car. Compared to the Leaf and iMiev, the Volt is the most expensive EV. Just before the 

launch, GM revealed that the backup engine would also directly propel the wheels, which 

essentially means that the Volt is a plug-in hybrid. However, GM insists that the Volt is an 

EV, presumably to be able to qualify for higher incentives of governments. 

Rather differently, Toyota is developing a plug-in hybrid vehicle version of its Prius. 

The key difference is that the primary source of power remains the ICE, not an electric 

engine. Consequently, the all-electric range is limited to about 20 km. Although the car fails 

to qualify for the highest incentives, it is enhancing Toyota’s competences in hybrids. 

Interestingly, Mitsubishi regarded EVs as an alternative to investing in hybrid technology in 

which competitors such as Toyota had a strong lead; this is presented as a way to leapfrog 

hybrid technology and gain a green and innovative halo. 

A final asset choice involves infrastructure, which refers to recharging in particular. 

For the prevailing ICE technology the infrastructure is available, but this is not the case for 

EVs, which need to be recharged at the plug. To make EVs attractive to the mainstream 

market, a nationwide infrastructure is necessary.3 GM solved the infrastructure problem by 

adding a range extender to the Volt. Yet, full EVs are dependent on a widespread network of 

recharging stations and this still needs to be developed. Nissan has a team that promotes the 

full EV Leaf and lobbies governments in the U.S. for infrastructure and financial support. It 

collaborates with eight cities, regions and states to develop recharging infrastructure, and 

concomitant power-grid planning and policies, as well as with the U.S. Department of Energy 

to improve recharging stations for projects such as one in Phoenix where 12,500 recharging 

stations are planned. 

Taking a somewhat different approach, Renault-Nissan partners with Better Place, a 

start-up from California, which builds a battery-swapping and fast-charging infrastructure in 

                                                             
3 EVs can be plugged in at home like any electronic device and be recharged. However, this requires owners to 
have a garage. Moreover, even though recharging at home might be possible, the limited range necessitates 
recharging possibilities on the road. 



CHAPTER 6: BUSINESS MODELS FOR SUSTAINABLE INNOVATION 

154 

various countries such as Israel, Denmark, and Australia. Better Place customers do not own 

their EVs’ batteries but rather pay per km. Renault-Nissan has an exclusive agreement with 

Better Place to supply the vehicles in Israel. Other carmakers rely on the recharging 

infrastructure put in place by utilities or governments. This means that sales areas are by and 

large limited to locations where infrastructure is in place; not those that would be 

commercially optimal. For example, as the performance of batteries decreases with cold 

temperatures, cities such as Miami or Madrid would by suitable for EVs. Nevertheless, 

London and Amsterdam (cities with longer colder periods) are ones that have infrastructure 

in place. Thus, EV producers are rather dependent on governments to fulfil their promises 

and thus take decisions that seem far from optimal in economic terms. 

 

Governance Choices: Links to Customers, Suppliers and Competitors 

Governance choices depict the contractual decisions about asset and policy choices, such as 

the link to customers (selling; leasing; tenders), suppliers (arm-length; collaboration), and 

competitors (collaboration; competition; coopetition). As previous examples showed, tax 

incentives have been crucial for carmakers to commercialise EVs somewhat more 

competitively, as production costs exceed customers’ willingness to pay. For customers, a 

comparably-sized car with an ICE is the reference point. This means that with the traditional 

payment model, in which customers pay the entire costs of the vehicle, EVs require support. 

Some carmakers have therefore chosen to change the traditional link to customers. 

Commonly, a car is sold or leased to the customer as a complete product. For EVs, however, 

carmakers have started to sell the car independent from the battery. In such a set-up, batteries 

can be rented for a monthly fee, thus provide an additional source of income for the 

carmaker, while considerably reducing the price of the EV given that the battery is an 

expensive item. Firms such as Think also integrate insurance and electricity consumption in 

the monthly payment for the battery, calling it a “mobility pack”, thus creating additional 

revenue streams. Moreover, it should be noted that EV producers receive a disproportionally 

large share of contracts from fleet owners and governments. If governments purchase a 

certain number of EVs, this increases volumes and thus allows for a larger scale and for more 

certainty in planning. For example, Renault-Nissan obtained a contract from the Israeli 

government for the delivery of 100,000 Fluence Z.E. cars. The French government indicated 

that it aims to purchase 100,000 EVs, the Portuguese government requires 20 percent of all 

its public vehicle purchases to be EVs, while the Japanese government urged the national 
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post to convert its fleet of 21,000 cars to EVs. 

The development of EVs has also forced carmakers to collaborate with new suppliers 

for electric engines, batteries and other components, as well as with infrastructure providers. 

They have had to rethink the value of these relationships, however, in relation to what 

supplies are essential for a newly emerging EV business model. While still sourcing parts 

from suppliers, GM, for example, has decided to develop its own proprietary technology for 

batteries and engines as these are regarded as future sources of competitive advantage. Nissan 

mainly produces key components in-house. Mitsubishi, however, produces the battery 

through its joint venture with GS Yuasa, which also supplies to other carmakers such as 

Honda. The smaller entrepreneurial firms source relatively larger parts of their cars from 

suppliers. For its Roadster, for example, Tesla converts a Lotus and also sources batteries. As 

mentioned above, Tesla’s core capability appears to be the control system of the batteries. 

A final choice faced by EV producers concerns the link to competitors. If we look at 

the firms in our sample, Mitsubishi collaborates with Peugeot in its EV venture (and beyond). 

The French carmaker ordered 100,000 cars over 4 years, which it intends to sell rebadged. 

This strategy allows Peugeot to sell EVs, gain an innovative and green image this way, while 

circumventing the risk of investing in a technology itself that might not be successful. At the 

same time, it gives Mitsubishi more scale, planning certainty and a lead in the technology. 

Rather differently, government incentives stimulated Tesla’s collaboration with 

incumbents that have remained inactive with regard to EVs in somewhat unexpected ways. 

The State of California mandated that seven of the largest incumbents needed to sell 7,500 

zero-emission vehicles and 60,000 low-emission vehicles by 2012. Every carmaker can earn 

credits per ZEV sold. Small firms like Tesla are exempted from that requirement, yet they are 

allowed to earn credits. The credits are estimated to be worth USD 5,000. One Tesla Roadster 

earns four credits which equals approximately USD 20,000 per car as these credits can be 

traded. Honda, for example, has bought credits from Tesla equivalent to 368 cars, and 

ordered credits of another 287 cars. Other incumbents also bought credits from Tesla, but 

details were not disclosed. Other small EV producers, such as Aptera, also applied this 

strategy, but in smaller numbers. 

 

6.5 Discussion and conclusions 

At the background of the general challenges that firms face with regard to a change to more 

sustainable technologies, this paper set out to understand the role of business model 
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innovation for the commercialisation of such technologies. Where the extant literature has 

particularly focused on the technology and system attributes of sustainable innovation (Hall 

& Martin, 2005; Hall & Vredenburg, 2003; Jacobsson & Bergek, 2004), we paid attention to 

the needs for changing existing business models to bring emerging sustainable technologies 

to the market (cf. Chesbrough, 2007). While it has been argued that there is a role for both 

incumbents and new entrants in a sustainability transformation of fossil fuel-based industries 

(Hockerts & Wüstenhagen, 2010), new entrants tend to be relatively less constrained by past 

performance and decision-making (Zott & Amit, 2007). Hence, our study considered the 

influence of path dependencies on business model design of sustainable technologies. It also 

took account of the so-called “double externality problem” of sustainable technologies if they 

create value for society as a whole that cannot be captured by firms. To address this issue and 

stimulate sustainable innovation, governments often provide support in the first stages of 

development and concomitant business model design (Lepak et al., 2007; Rennings, 2000).  

We aimed to contribute to the emergent literature on business models (Zott et al., 

2011) by an empirical exploration of the influence of path dependencies and government 

support on business model design (cf. Chesbrough, 2010) in the case of electric vehicles. 

Moreover, with the analysis of car firms’ strategic choices about policies, assets and 

governance in the move towards a business model for EVs, the paper contributes to the 

sustainable innovation literature (Hall & Vredenburg, 2003; Hockerts & Wüstenhagen, 2010; 

Schaltegger & Wagner, 2011) by shedding light into the way in which technology and system 

attributes (e.g. limited driving range due to inadequate battery technology and lack of 

refuelling infrastructure) may ‘translate’ into a specific business model design for 

commercialising sustainable technologies. While business model innovation could in 

principle help to retain market attractiveness despite the technological and systemic 

challenges of sustainable technologies (Kley et al., 2011), our findings suggest that path 

dependencies and government support might create incentives to stay (too) close to prevailing 

commercialisation approaches, or steer firms in the direction of uneconomic choices, 

respectively. 

 

6.5.1 Discussion of findings 

Our findings show that incumbents and start-ups or entrepreneurial new entrants in the car 

industry approach business model design rather differently; a difference which might be 

explained from the fact that incumbents are more constrained by path dependencies than new 
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entrants (Zott & Amit, 2007). Entrepreneurial firms such as Tesla and Better Place introduced 

disruptive concepts—concurring with the ‘incumbent’s curse’ (Chandy & Tellis, 2000)—and 

thus seem to change the prevalent business model in the car industry. Tesla, for example, 

targeted the luxury niche market and found customers who are willing to pay a premium for 

an electric sports car. Better Place, by introducing a mobile phone payment method for 

electric cars, aimed to provide a solution for the range and recharging challenges. Think 

leased the battery separately from selling the car, thus trying to achieve competitive pricing 

for the car while generating revenues through a mobility option. 

The entrepreneurial firms in the sample that attempted new business models 

predominantly followed a novelty-based approach (Zott & Amit, 2007). That is, rather than 

competing with incumbents head-on, the new entrants preferred to design new transaction 

mechanisms—e.g. in the form of leasing the battery separately—that targeted customers in 

distinctive ways and that involved collaboration with incumbents. While the relative 

‘success’ or failure is something that cannot be assessed at this stage, the case of Better Place 

seems to contain the largest degree of ‘novelty’ in this regard. Its business model with a 

mobile phone payment method increases a customer’s switching costs and the provision of an 

infrastructure instead of (car) manufacturing allows the firm to cooperate, not to compete, 

with incumbents, as seen in the exclusive agreement with Renault-Nissan. 

Overall, incumbents in the car industry still seem rather hesitant to introduce a 

potentially disruptive technology like the EV; only three of them engaged in EV mass 

production. The few that did engage in EVs stayed close to familiar technologies, such as 

GM with its Volt based on a range extender or Toyota that upgraded its existing Prius hybrid, 

and commercialised them through familiar business models (Ahuja & Lampert, 2001). These 

incumbents thus tend to follow an efficiency-centred rather than a novelty-centred business 

model (Zott & Amit, 2007). A recurrent theme was incumbents’ aim to achieve efficiency by 

leveraging existing assets and by creating a much larger scale than their entrepreneurial 

counterparts. It has been argued, however, that “[f]irms that follow traditional resource-

driven reconfiguration, assuming that demonstrated capabilities may be leveraged to novel 

opportunities, may find themselves unable to find or adapt to novel opportunities” (Bock et 

al., 2012: 300). In other words, a strong attachment to existing asset configurations reduces a 

firm’s flexibility to experiment with novelty-centred business models. 

The choice for efficiency-centred business models may be explained by looking at the 

history and thus the path dependencies of the firms (see Figure 6.2). Due to its history with 

the EV1, GM’s dominant logic appears to be that full EVs are not viable, which seems to 
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have influenced its decision for a range extender; this also enabled the company to build on 

its resources and capabilities related to the ICE. Nissan decided to produce the Leaf in the 

UK based on its geographical asset configuration (Zott & Amit, 2007), while Mitsubishi’s 

arrears in hybrids facilitated the move to try full EVs instead. Nevertheless, incumbents have 

also tried to pick up some of the entrepreneurial ideas embodied in the novelty-centred 

business models of the new entrants. Renault-Nissan considered selling the battery separately 

and partnered with Better Place; Porsche announced an EV sports car; and both Toyota and 

Daimler bought a share in Tesla. Hence, the argument that entrepreneurial firms lay the 

groundwork for incumbents in a sustainability transformation of an industry seems to be 

reflected in some of the developments in our case (Hockerts & Wüstenhagen, 2010). 

 

Figure 6.2: Business model design for sustainable innovations 

 
 

A dimension that has not been considered yet with regard to (choices in) business model 

design is the effect of government intervention. In their attempts to ‘compensate’ for the 

double externality problem of sustainable technologies, governments have been shown to 

affect companies’ behaviour (Rennings, 2000), which also came to the fore in our study. 

Nissan built a plant for key components in another country than where it already had 

production facilities due to government support. GM developed a technology that, while 

alleviating customers’ range anxiety, is (too) expensive for the mainstream market. In 

addition, firms also received loans and funding for manufacturing facilities that seemed to 
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stimulate commercialisation of EVs in cold areas where the technology performs suboptimal. 

The impact of government support sometimes also influenced new entrants. For example, 

Think commercialised mini-EV cars in the U.S., which apparent lacked success as the 

company had to file for bankruptcy in 2011 (in the period after our empirical data collection 

had taken place). 

Various countries and U.S. states provided support for EVs to reduce the high costs, 

providing seemingly essential support to compensate for value that benefits society but not 

the individual firm (Lepak et al., 2007). Although the compensation intended to improve 

EVs’ attractiveness, these examples also appear to indicate that, due to the incentives, firms 

have made some counter-economic choices. While it is still too early to judge the effect on 

the future success of EVs, the findings raise doubts about whether the geographically 

localised nature of most government incentives leads firms to take the best decision for their 

internationally organized supply chain (Pinkse & Kolk, 2011). While international incumbent 

firms in particular have more options to utilise different forms of local government support, 

this may well be an ‘incentive curse’ as well. 

This phenomenon also points at complexities and even trade-offs for managers, who 

on the one hand prefer generic innovation policies rather than incentives for specific 

technologies or programmes (cf. Rubenstein et al., 1977) while they, on the other hand, lobby 

and vie for incentives, even though the effect may be counterproductive, also at the firm 

level, beyond the immediate benefits. Even these can be questioned, however. Purchasing 

incentives for hybrids in the U.S., for example, turned out to have had a weak relationship to 

sales (Diamond, 2009). This is something that requires further research, however, as follow-

up to our exploratory study. 

 

6.5.2 Limitations and future research 

Although our findings suggest that path dependencies and government support affect firms’ 

strategic choices about policies, assets and governance in the move towards a business model 

for EVs, they have to be taken with caution as most EV business models are still in their 

formative stages and have not yet reached a definite design. Despite a growing interest in 

EVs in the car industry, most firms still seem to struggle with issues such as range and lack of 

infrastructure. We could thus merely observe first contours of emergent EV business models, 

also because our data was restricted to a five-year period. Tracking further developments in 

EV business model design is therefore worth further investigation, especially because the 



CHAPTER 6: BUSINESS MODELS FOR SUSTAINABLE INNOVATION 

160 

global financial crisis and economic recession has not (yet) led major car firms to drop their 

EV plans; to the contrary, the number of incumbents moving in this direction have only 

increased since the period covered in this study. 

 Although we were able to collect and analyse vast amounts of data, the industry trade 

and car magazines that were used as main sources are all based in the U.S. Despite their 

global orientation, it might be that these magazines missed some developments in Europe 

and/or the Asia-Pacific region. For Europe in particular, the inclusion of the Financial Times 

was a counterbalance, but this outlet contains less details on the car industry. There were also 

limitations in identifying all the components of a business model from the information 

provided by the magazines and newspaper, as this is not their main aim. To address this 

problem as good as possible, we decided to the follow Casadesus-Masanell and Ricart (2010) 

and consider a business model as emerging from firms’ policy, asset and governance choices, 

which were easier to track. 

Finally, as mentioned above already, relating government policies and/or historical 

decisions to firms’ strategic choices can only be done provisionally. We have tried to 

establish linkages in a qualitative way through a process of pattern matching and comparing 

empirically-based patterns with relevant theoretical concepts (Yin, 2009). Future research 

could build on this, however, using quantitative coding techniques instead, to track and 

establish relationships based on statistical methods, perhaps supplemented with in-depth 

industry and expert interviews. And where we focused on path dependencies and government 

supports as possible explanatory variables, a quantitative approach would also allow 

inclusion of a wider set of factors that might have played a role. 

 

6.5.3 Implications of the study 

This paper aimed to understand the influence of path dependence and government 

interventions on business model design for emerging sustainable innovations. More 

specifically, we explored how firms on the one hand handle the so-called ‘incumbent’s curse’ 

and on the other hand deal with consequences of government support, what might be labelled 

the ‘incentive curse’. Our study suggests that, despite the potentially disruptive nature of the 

technology, incumbents’ interest in and choices related to EVs has been influenced 

considerably by government support programmes. Nevertheless, it also seems that 

government intervention can result in counter-economic choices of incumbents and new 

entrants, raising doubts about the effectiveness of such support in the longer run. This also 
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leads to the question of whether firms, and incumbents in particular, should follow 

government incentives so readily, and when they do, how far they should go along with all 

the additional requirements that are part-and-parcel of such support programmes. This is line 

with Spencer et al. (2005), who stated that companies should avoid engaging in new industry 

formation that is contingent on government support. 

Still, there might be value in government support provided it is handled with caution. 

One suggestion might be for companies that intend to commercialise a disruptive sustainable 

technology to be wary of an incumbent business model, and not become too dependent on 

government support. Partnering with entrepreneurial firms that have introduced innovative 

business models may assist in addressing the incumbent’s curse to some extent. Regarding 

the available government incentives, firms could consider to try to ‘skim’ the benefits, and 

only use those parts that remain an add-on to a business model that has a clear potential to 

become sound in economic terms under normal circumstances as well. Government 

incentives often seem to limit strategic options, distract from key issues, and lure firms into 

investments with a potential lock-in effect. However, using government incentives might also 

be a calculated risk to partially offset the costs of creating a green or innovative halo effect. 

To avoid the risk of the incentive curse, managers might want to establish a ‘walk away 

price’, i.e. to determine the costs that the company is willing to bear for the introduction of 

the sustainable product. These are issues that require further in-depth assessment based on 

additional research as well, however.  
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