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Abstract 

Business Models are crucial for a successful market penetration and diffusion of sustainable 

innovations. Nonetheless, the consumer preferences knowledge for adopting EV’s under 

Innovative Business Models is low. Drawing on BMs existing conceptualizations, this 

investigation studies consumer’s preferences for 3 IBMs (EV-Leasing; Battery-Leasing; B2C 

EV-Sharing) plus the traditional Total Purchase BM. This research aims to analyse the EV’s 

market growth as well as to understand the consumer’s preferences regarding the business 

models and understand how it can eliminate the barriers of the EV’s purchase. By conducting 

a questionnaire in Portugal based on a quantitative analysis, it concludes that most of the people 

has interest in EVs but consider as main barrier the high costs. Environmental benefits are the 

main motivation to buy one since these people are very concerned with environment. Regarding 

the IBMs, most people were not aware of its existence but believes that are fundamental for 

EV’s acquisition. 

 

Keywords: Electric Vehicles, Business Models, Innovative Business Models, Consumption 

Behaviour. 
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Resumo 

Os Modelos de Negócio são cruciais para uma penetração de mercado bem-sucedida e uma 

difusão das inovações sustentáveis. No entanto, o conhecimento relativamente às preferências 

do consumidor na adoção de veículos elétricos é baixo. Ao basear-se em conceitos já existentes 

de Modelos de Negócio, esta investigação estuda as preferências do consumidor para 3 Modelos 

de Negócio Inovadores (“EV-Leasing”; “Battery-Leasing”; “B2C EV-Sharing”) mais o 

tradicional Modelos de Negócio de Compra Total. Esta pesquisa tem como objetivo analisar o 

crescimento do mercado de veículos elétricos, bem como perceber as preferências do 

consumidor em relação aos Modelos de Negócio e perceber como é que os Modelos de Negócio 

podem eliminar as barreiras da compra de veículos elétricos. Ao conduzir um questionário em 

Portugal, baseado numa análise quantitativa, conclui-se que a maior parte das pessoas tem 

interesse nos veículos elétricos, mas consideram como principal barreira os altos custos. Os 

benefícios ambientais são a principal motivação devido ao facto das pessoas interessadas serem 

bastante preocupadas com o ambiente. Em relação aos Modelos de Negócio Inovadores, a maior 

parte das pessoas não estava ciente da sua existência, no entanto, acreditam que são 

fundamentais para a aquisição veículos elétricos. 

 

Palavras-Chave: Veículos Elétricos, Modelos de Negócio, Modelos de Negócio Inovadores, 

Comportamento do Consumo. 
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Chapter I- Introduction 

1.1 Introduction 

In this part, it will be presented the theme of the dissertation, alongside with the context analysis 

of the EV’s and development of the objectives. This chapter will be divided in several sub-

themes, which starts in the context analysis, followed by the general and specific objectives. 

Lastly, I’m going to introduce the Investigation questions and the structure and scope of this 

dissertation. 

1.2 Context Analysis 

For many years, there are a lot of discussions concerning the environment. Significant research 

has been done through technological progress, policy support and market pull (Rennings, K., 

2000), so sustainable innovations could be developed to face the environmental problems such 

as global warming and air pollution (Van den Bergh et al., 2011). 

The transportations sector was responsible for 75% of greenhouse gases emissions, being one 

of the top contributors in the European Union. These emissions have been increasing since 2014 

(European Environment Agency, 2019a). In Portugal, 76% of the total primary energy used is 

related with the fossil fuel dependency, which almost half is associated to the transportation 

sector (Ribau, J., & Ferreira, A., 2014). 

Because of the environmental issues, the golden age of cars running on combustion engines it’s 

reaching to an end (Ileana Gavrilescu, 2017), and EV’s are being positioned as viable 

alternatives to petrol and diesel vehicles. Naturally, these vehicles are causing a change in the 

customer’s perception despites the classic and hybrid vehicles lower price compared to the EV’s 

price. This happens because of their disruptive technology. 

The impact of different Business Models in the EV’s commercialization is often ignored by the 

literature. As Bohnsack et al., (2014) said: “Commercialization takes place through business 

models, which describes how a company creates, delivers and captures value”. 

As said before, the EV’s price is higher than the usual vehicles, but the conventional BM (in 

this case, total ownership) might have some limitations achieving wider options and diffusion 

of sustainable innovations (Stoiber et al., 2019). To address the societal transitions towards 

sustainability, the IBM is recognized to be an important factor. Over the years, multiple 

business models innovations have emerged in the EV market.  
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The research problem is the few knowledge that examines the impact of the different Business 

Models in the EV’s commercialization in Portugal, having a more focused view on the 

consumer’s preferences. The consumers attitudes towards EVs needs to change (Zarazua de 

Rubens et al., 2020), so it could be possible to overcome all the problems associated with its 

purchase (Scarinci et al., 2017). Since the innovative BMs address the concerns regarding the 

traditional BM and also, seems to be more worried about achieving sustainability to address 

environmental concerns, it’s important to understand how these IBM can change the perception 

of people regarding EVs.  

There were many academics that already did some similar research about the impact of some 

of these Business Models. Zarazua de Rubens et al. (2020) investigated the EV’s mass adoption 

challenges under the current business models by conducting semi-structured interviews. 

To predict the consumers preferences about EV’s increasing depending on the EV’s leasing, 

Liam et al. (2015) applied an economic model. Liao et al. (2019) examined and differentiate 

consumer’s preferences for EV’s in two innovative business models (vehicle-leasing and 

battery-leasing). 

The most similar research to this dissertation is the one made by Youlin Huang, Lixian Qian, 

Didier Soopramanien and David Tyfield (2021), where their aim focus on empirically 

investigation, under four different business models of the consumer’s preferences in the biggest 

EV market of the world, China. 

Hereupon, and as I said before, there is no other investigation close to this made in Europe and, 

much less, in Portugal. Being Portugal one of the most advanced Europe countries regarding 

the electric vehicles and the road’s electrification, there is nonrecent investigation about the 

consumer’s needs/preferences and the impact of the BMs. 

So, my research gap will be the same as them: focusing on empirically investigate consumer’s 

preferences under four different business models (traditional business model: total car purchase 

and three innovative business models: car-leasing, battery-leasing and B2C EV-sharing) but 

regarding the Portuguese context. 

1.3 Dissertation Structure 

This dissertation was developed under the following structure: 
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Chapter I- Introduction: This chapter presents a context analysis regarding the investigation 

matter, the General Objective alongside with the Specific objectives and the Investigation 

Question. At last, the structure on which the dissertation is established. 

Chapter II- Literature Review: This chapter presents the bibliographic base on which the 

investigation is developed, exposing some concepts that will support the dissertation. 

Chapter III- Methodology: In this chapter is where are described all the processes and tools 

used to gather the data.  Also, a sample definition and a pre-test validation were also performed. 

Chapter IV- Data Analysis: This chapter presents the data gathered and then, analysed from 

the questionnaire with the help of some statistical techniques, for a better comprehension of the 

results. 

Chapter V- Conclusions: In this final chapter is where all the study conclusions and findings 

are discussed and compared with bibliography support. The fulfilment and validity of the 

proposed objectives will be checked, alongside with exposure of research results limitations. 

To finalize, for future investigations, some recommendations and leads will be proposed. 

 

Chapter II- Literature Review 

2.1 Introduction 

The theme of the electric vehicles is always connected with the protection of the environment 

and a necessary change that needs to be made in the automotive industry since it is one of the 

responsible for the pollution around the world so, this chapter will begin with the sustainable 

transition. After, an analysis of the EVs market will be made. The barriers and motivations of 

adopting an EV will also be mentioned, alongside with Government incentives. To finalize, it 

discusses the impact of the business models on the adoption of this disruptive technology. 

2.2 Sustainable Transition in the vehicles industry 

Road transport, which is mainly powered by fossil fuels, contributes to a wide range of 

sustainability problems, such as global warming, environmental pollution, and oil dependency, 

etc. Substituting cars powered by internal combustion engines with electric vehicles (EV) at a 

large scale is expected to be a potential solution to the above problems (Siegel, 2009). 
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The automobile industry has undergone and is undergoing significant transformations driven 

by technological changes and external issues such as government policies and consumers’ 

concern to protect the environment (Kodama, 2019). Also, Guffarth and Knappe (2019) and 

Yigitcanlar et al., (2019) state that the use of petrol cars has created substantial environmental 

problems such as air pollution and energy shortages. Such vehicles are causing a shift in what 

consumers expect despite their prices compared with classic vehicles (Weiss et al., 2019), where 

consumer satisfaction is intrinsically linked to technological performance (Anderson et al., 

1994; Muller, 2020). 

Furthermore, innovative business models may be a prerequisite for sustainable technologies to 

become commercially viable and fulfil its potential in alleviating environmental problems 

(Budde Christensen et al., 2012). 

2.3 EV’s Market 

2.3.1 EV’s Market (Worldwide/ European Union context) 

In the first years, the electric cars were unattractive for most of the consumers due to the high 

purchase prices and lots of uncertainties such as the battery life, short driving range, limited 

numbers of charging stations and the long charging time (Liao et al., 2019).  
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Graphic 1 - Expected Global EV sales (from 2012 to 2021) (EV Volumes, 2021) 

2019 and 2020 global sales stayed below trend. Back in 2019, the demand and supply of popular 

offers in China and Europe were reduced because of the WLTP. In 2020, the support was 

increased by the policy makers, but the first wave of Covid-19 caused a slump in car sales 

(Roland Irle, 2021). According to graphic 1, it has been an exponential EV sales growth since 

the first years of its commercialization. We can see that in almost every year, the sales had a 
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growth of, at least, 45%. In 2021, it was estimated that 6,4 million of Electric vehicles would 

be sold, being 4,42 million BEV and 2,18 million PHEV. 
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Graphic 2 - Global sales (by region) (EV Volumes, 2021) 

When analysing graphic 2, we can reach to the conclusion that EV sales had a high increase on 

the growth rates during 2021 H1, achieving +157% in Europe, +197% in China, +166% in 

USA, with 1,06 million, 1,149 million and 0,297 million sales, respectively.  
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Graphic 3 - New passenger cars by fuel type in EU (Q2 2020) (ACEA, 2021) 
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Graphic 4 - New passenger cars by fuel type in EU (Q2 2021) (ACEA, 2021) 
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The focus will now change to the EU. Regarding the graphic 4, in the second quarter of 2021, 

the electric cars expansion continued in the EU. The BEV’s market share more than doubled, 

to 7,5% in 2021. The PHEV had an increase up to 8,4%. Regarding the HEV, its demand also 

had a strong increasing, accounting for 19,3% of EU registrations.  
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Graphic 5 - Nº of passenger car registrations in the EU by alternative fuel (Q2 2020 and Q2 2021) (ACEA, 2021) 

The market share of traditional fuel types (petrol and diesel) decreased, having a combined 

market share of 62,2% (ACEA, 2021). During the second quarter of 2021, BEV’s registrations 

were 210 298 cars, an expansion of +231,6% comparatively to 2020.  The PHEV’s registrations 

reached 235 730 units sold, having a growth of +255,8%. The HEV, with 541 162 units sold, 

were the EU largest alternative-powered cars category. (ACEA, 2021). 

2.3.2 EV’s Market (Portugal context) 

According to J.F.G. Mendes and P. Ribeiro (2012), Portugal intends to position itself as a 

pioneer in the adoption of new environmentally sustainable mobility models, capable of 

optimizing the rational use of electricity by taking advantage of its generation from renewable 

sources, while integrated with the rate of operation and development of cities.  

Electric Car Charging Points per 100 Km of road, by country 

Top 5: Most chargers per 100 km Top 5: Least chargers per 100 km 

1- Netherlands (47,5) 1- Lithuania (0,2) 

2- Luxembourg (34,5) 2- Greece (0,2) 

3- Germany (19,4) 3- Poland (0,4) 

4- Portugal (14,9) 4- Latvia (0,5) 

5- Austria (6,1) 5- Romania (0,5) 

10 EU countries do not have even 1 charger per 100 Km of road. All these countries have an 

electric car share of <3% (except Hungary) 

Table 1 - Electric car charging points per 100km of road (ACEA, 2021) 

After analysing Table 1, Portugal is the 4th country in the European Union with most charging 

points for the electric vehicles, having a total of 14,9 electric spots by 100 km of road.  
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 Normal and Fast Charging Points 

 Normal (≤22 kW) Fast (>22 kW) 

Portugal 1976 494 

Table 2 - Portugal’s normal and fast charging points (ACEA, 2021) 

The Table 2 shows that, in Portugal, there are 1976 normal and 494 fast charging points. 

Portugal benefits from being the first nationwide, fully interoperable electric mobility system. 

A cluster around new mobility concepts and services in Portugal is emerging. (ITA, 2021) 

984

1655 1495

348

3116

4457

6394

731

0

1000

2000

3000

4000

5000

6000

7000

BEV PHEV HEV NGV Other

New passenger car registrations in Portugal by alternative fuel 

Q2 2020 Q2 2021
 

Graphic 6 - New passenger car registrations in Portugal by alternative fuel (ACEA,2021) 

According to Graphic 6, during the Q2 of 2021, in Portugal, BEV’s registrations were 3116 

cars, an expansion of +317%. The PHEV’s registrations reached 4457 units sold, having a 

growth of +269%. The HEV, with 6394 units sold, were the Portugal largest alternative-

powered cars category, reaching a +428% growth.  According to the European Federation for 

Transport and Environment (2020), Portugal is among the European countries that sell the most 

electric cars, ranking fifth. 11% of the cars sold during the Q2 2020 were electric cars. 

2.4 Electric Vehicles 

2.4.1 Barriers to EV’s adoption 

Several authors have been studying the barriers regarding the EV’s adoption and how it 

influences the consumer’s preferences. An analysis was made about their sentiment towards 

technology present in EVs and it is predominantly negative (Jean, 2020).  

2.4.1.1 Lack of Knowledge 

According to Diamond (2009), the lack of knowledge, by the potential customers, is a common 

barrier in the adoption of any innovative technology. In general, the clients’ choices are 

influenced by the media and social networks, being the largest information strainers nowadays 
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(Lane and Potter, 2007). Besides some early adopters have paved the way, most consumers are 

yet learning or unaware about the advantages and it is still common the electric vehicles 

misconceptions (Geotab Energy, 2021). 

As Keith (2018) stated, probably, when people are buying a car, they just don’t think about 

electric vehicles. The cars have been driven the same way for 100 years, so the long-held norms 

and practices that the society has about the vehicles has been challenged because of the EVs. 

Thus, most of times, the purchase of this disruptive technology is not on the radar because they 

never ride in an electric vehicle. In several studies, there is few information about people’s 

opinion regarding the costs, benefits and driving experiences and the ones that have the 

information it was found that general knowledge is quite low (Hjorthol, 2013). 

2.4.1.2 High Costs 

According to the theory, price is a factor that doesn’t play in “the same team” as the purchase 

of “green products”. After all, this type of products is usually associated with high costs, 

creating a social dilemma during the act of buying (Cronin, Smith, Gleim, Ramirez & Martinez, 

2010). Appointed by several investigations, the second factor identified as a concern for the 

customers is their perception of the costs (Egbue & Long, 2012) and many people still consider 

this disruptive technology as a luxury item. (Axsen et al., 2013; Krause et al., 2013). 

In a study conducted in Portugal by Oliveira, Dias & Santos (2015), the monetary criteria are 

the ones which influences the most people’s buying decision. The development and production 

of EVs by the car manufacturers uses different processes and techniques. In the past, another 

major cost associated with these products were the battery packs. The high cost of lithium-ion 

batteries which increases battery capacity for driving range is the origin of the EV’s high price 

(Brown et al., 2012; Bubeck et al., 2016).  

There are some advantages in maintenance and fuel cost. The complexity of EVs propulsion is 

significantly less comparing to the combustion engines, making it less costly to maintain but 

the costumers when looking for an EV don’t incorporate in their decision the fuel economy, 

leading to irrational behaviour (Krause et al., 2013; Turrentine and Kurani, 2007). 

2.4.1.3 Battery Autonomy (Range anxiety) 

The conservatism about technology that still exists in the consumers lead to the dimension of 

anxiety and concern emerging in relation to the autonomy. This matter is emphasized when the 

topic is, exclusively, the BEV, not existing the possibility of using any other type of fuel, like 
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the hybrid vehicles. So, the clients have some apprehension that autonomy will not be enough, 

turning it in a barrier for the adoption (Egbue & Long, 2012). Range anxiety is defined as the 

fear of run out an EV fuel in the middle of a ride (Neubauer & Wood, 2014). Because of the 

inexperience and the insecurity of some drivers about the trip’s duration, it’s hard for them to 

guess how long the battery will lasts. Most of these vehicles has a reduced autonomy which 

means that it will be necessary more than one charging per long trip. 

Although, this apprehension is considered a barrier, an investigation affirms that people 

evaluate, in a subjective way, the autonomy as a resource they can successfully adapt to (Frank 

et al., 2012). According to Bühler et al. (2013), the distance problems decrease when there is 

an experience increasement. Nowadays, people use to drive vehicles with an autonomy of 800 

km. Instead, EVs need to recharge almost every day. According to Van Barlingen et al., (2021), 

the average range of EVs is 313 km (194 miles). 

2.4.1.4 Charging Time 

Having in consideration the variety of EVs and the existent charging stations, probably it’s no 

surprise that the charging time of these types of vehicles also varies (KIA, 2020). Charging an 

electric vehicle can take from a few minutes to over 24 hours and depends on 2 important 

factors, the type of charger and the battery’s size (Wallbox, 2021; Hyundai, 2021). According 

to several authors like Hidrue et al., (2011), Ebgue & Long (2012), the charging time is still 

very long. An investigation conducted by Yilmaz et al., (2013) affirms that the charging time 

and battery’s life are connected to the characteristics of the charger. The authors defined three 

levels of charging. The less effective level can be used in any place with a normal power plug. 

It can take up 6 to 8 hours to charge the battery to 100%. The 2º level can be found in public 

places located in the cities or by buying appropriate equipment to be used in private. It takes 1 

hour to charge 80% of the battery. The last level is usually found in the gas stations being the 

fastest of them all. Despites it can take 15 to 30 minutes to recharge the battery by 100%, the 

number of existent spots with this equipment is still limited and may not be enough to meet all 

users’ needs. 

2.4.1.5 Infrastructures 

Similar to the gas stations for the combustion vehicles, the charging infrastructures are a key 

factor to the transition and implementation of a well-structured electric mobility, which is an 

obstacle for the EV adoption (Nocera & Cavallaro, 2016; Lane and Potter, 2007). In order to 

make the EVs a viable option, it’s important the harmonization of the performance standards, 
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installation of fast charging stations and sustained R&D support (Eggers & Eggers, 2011). Also, 

it’s possible to promote the purchase of EVs by developing dedicated infrastructures (Liao, 

Molin & van Wee, 2019), it will allow to drive more miles and end with the range anxiety 

already demonstrated in some people (Plötz et al., 2018; Zhang et al., 2016). The possibility to 

charge the vehicles at home is seen as an advantage in the investigations of some authors, not 

just for convenience but also the security and safety that allows to the vehicle and the charging 

cord (Bühler et al., 2013) The density of charging spots is a valuable factor concerning the 

utility of EVs. As Sierzchula et al., (2014) mentioned, the charging infrastructures in a nation 

will foresee the EV market share the best.  

2.4.2 Government Incentives 

It is true that there is a positive growth in the European EV market, however, the uptake is still 

low. To turn this innovative technology more attractive for the customers, governments are 

offering incentives such as support policies, mainly financial incentives, to make it more 

interesting (Sierzchula et al., 2014). A study made by Lanbgroek, Franklin and Susilo (2016) 

concluded that the incentives offered by the governments have a positive effect on the EV’s 

adoption. These incentives reduce the purchase cost and the total cost of ownership gap existent 

between the EVs and the combustion vehicles, which is crucial for the consumers (IEA & CEA, 

2017). The environmental fund, created by the Portuguese Environment and Climatic Action 

Ministry, supports the acquisition of electric vehicles with 10 million €. Portugal has developed 

its own support policies to reduce the CO2 emissions and potentiate the EV adoption. There are 

several programs which promotes the energetic efficiency and electric mobility, like MOBI.E 

program. This program is responsible for the installation of charging spots (Oliveira et al., 2015) 

and the Environment Ministry has made a deal for the conception of a pilot grid. Also, the 

Portuguese Government gave an incentive for the purchase of home chargers and has full 

exempted the ISV (Vehicle Tax) and IUS (Road Tax) (Law Proposal nº257/XII).  

2.4.3 Motivations 

2.4.3.1 Performance 

One of the motivations passes by the driving pleasure through a good performance. A study 

conducted by Skippon & Garwood (2011) affirms that the experience of driving an EV 

improves some measures for the drivers, including the initial acceleration, noise, smoothness, 

capacity of response and driving pleasure. Also, Skippon (2014), concluded that drivers divide 
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themselves the car performance in two different/independent categories, the dynamic 

performance and travel. The first category covers factors such as the acceleration, the potency 

and start answer. The other consists in the smoothness and low noise that the vehicle does in a 

high-velocity travel. The EVs have the potential of having better performances than the 

combustion vehicles in the 2 dimensions, thereby this advantage may compensate the utility in 

long distances, charging times and high costs. On other side, the participants of an investigation 

made by Graham-Rowe et al., (2012) felt that the EVs have a poor-quality regarding power and 

performance than the combustion vehicles. If these cars achieve a technical performance 

identical to the conventional cars, the customer will tend to change (Eggers & Eggers, 2011). 

2.4.3.2 Fuel Price 

The buying decisions of BEV and HEV have been influenced not only for the fact of being 

friendly-environmental solutions but also for being financial advantages. Studies based on the 

construction of scenarios and sales analysis on a determined temporal space affirms that the 

gasoline price increase has a positive influence on the EVs’ adoption (Van Bree et al., 2010).  

The significant influence of fuel consumption may be connected to progressive increase of fuel 

prices, thus being able to contribute for a bigger relevance on the future buying decisions 

(Oliveira et al., 2015). Nonetheless, these same authors concluded that fuel price will need to 

increase, at least, 70 cents to influence the customers to adopt an EV. 

2.4.3.3 Environmental Incentives 

The increase of CO2 emissions on the atmosphere is a problem for all the population. The fact 

that electric vehicles produce zero emissions is one of the reasons that people prefer them over 

a conventional vehicle. Chen et al., (2021) affirms that the environmental factors have influence 

over the customers intention to buy on the acquisition of alternative fuel vehicles. Later, 

Anderson (2019) reinforced this idea affirming that the principal purchase reason of an EV is 

the environmental concern. The investigation of Graham-Rowe et al., (2012) affirms that the 

EV drivers experience a “well-being factor”, due to environmental factor conscientization.  

There is a wide range of negative externalities resulted from fossil fuel burning. A few studies 

indicates that EVs are less prejudicial than combustion vehicles, including health and 

environmental impacts (Ke et al., 2017), while others point to some environmental concerns in 

the battery production phase (Hawkins et al., 2012). Jochem, Doll and Fitcher (2016) found that 

EVs have more advantages than conventional vehicles since they reduce petrol dependency and 
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provides benefits to the climatic changes, atmospheric poluents and local noises, especially in 

populous cities. 

2.4.4 Consumer Behaviour 

It is important to understand the underlying primitives regarding the process of the consumers’ 

search (Jindal et al., 2021). Assuming rational expectations implies that customers’ beliefs are 

homogeneous, which can extenuate the retailers’ opportunity to discriminate the price based on 

heterogeneity belief (Jindal et al., 2021). The customers are stimulated by environmental factor 

(Economic, Technological, Political and Cultural) and by marketing stimulus such as 

advertising, discounts, etc… (Wang et al., 2018). 

Regarding the Electric Vehicles context, a variety of promotional activities are used by the 

dealers to promote the EV’s such as cash back, prize-giving sales and old car replacement to 

attract client’s attention. EV buyers are environmentally conscious individuals, highly educated 

and younger. (Hidrue et al., 2015). These vehicles are low-carbon innovative products, so to 

motivate the customers adopting EV’s, it’s necessary for them to experience the performance 

and characteristics (Xu et al., 2020). Also, Erdem et al., (2010) studying consumer willingness, 

discovered that people with an academic degree, higher income and more concerned about 

global warming are more likely to pay a premium price for these vehicles. Additionally, a study 

found that the number of cars and driver’s license holders within the family, and the household 

size had critical direct impact on choosing a more fuel-efficient car (Nayum & Klöckner, 2014). 

Due to its high involvement characteristics, EV’s are an innovative eco-friendly breakthrough. 

To encourage the adoption by the customers, some “rules” as green special license plates, access 

to bus lanes, exemption from purchase taxes and test drives were provided. It is important and 

necessary to give an opportunity to the customers of reach out and increase their feelings about 

EV’s (Li et al., 2017; Wang et al., 2018; Xu et al., 2020). 

2.4.5 Impact of Business Models 

2.4.5.1 Definition of Business Models 

Every successful organization needs a sound business model whether it is a new venture from 

an established organization or a start-up (Lambert, 2006). Business models define how firms 

create and capture value from their product or service offerings, with particular attention to how 

they configure their activities with partners and suppliers and deliver value to a customer 

segment (Chesbrough & Rosenbloom 2002). 
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It has been argued, therefore, that firms need different business models to transform the specific 

characteristics of sustainable technologies into new ways to create economic value (Chesbrough 

& Rosenbloom, 2002) and overcome the barriers that hinder market penetration (Kley et al., 

2011). The mass adoption of sustainable innovations is usually constrained by the uncertainty 

associated with the technology (Liao et al., 2019; Wang et al., 2018). Particularly, conventional 

business models are typically based on ownership-based consumption but have limitations in 

achieving the wider adoption and diffusion of sustainable innovations (Wells, 2013; Stoiber et 

al., 2019). 

Disruptive technologies have the potential to reinvent a product by introducing new attributes 

that could become a key source of competitive advantage (Bohnsack, R., & Pinkse, J., 2017). 

BMI is increasingly recognised as a vital component of societal transitions towards 

sustainability (Bocken et al., 2016; Boons and Lüdeke-Freund, 2013; Schaltegger et al., 2016). 

Through business model innovation, sustainable technologies would create new sources of 

value for customers in addition to their positive impact for the environment (Bohnsack et al., 

2014). BMI has attracted attention in recent years as a source of competitive advantage in early-

stage technological industries. Indeed, research has shown that business model innovation can 

often make the difference between innovations that are successfully commercialised, vs. those 

that stay on the shelf (Chesbrough & Rosenbloom 2002; Teece 2010). 

2.4.5.2 Innovative Business Models 

The emergence of innovative business models in the automotive industry are expected to lead 

growth of electric vehicles (Kley et al., 2011; Wells, 2013; Wesselling et al., 2020). There are 

being implemented new strategies for value creation and value capture such as, an integration 

of EVs in mobility service business models or valuing them as resources for electricity markets. 

To correspond to the major barriers presented in the EV’s market penetration, this sector is 

emerging with a diversity of innovative business models designed by the companies, with a 

view to change consumer attitudes toward EVs (Scarinci et al., 2017). Also, the manufacturers 

tried to overcome those difficulties by adopting a direct sales model, improving services, and 

educating consumers on the benefit of using electric cars (Bohnsack et al., 2014). But the 

sustainable development of the industry will highly depend on whether the key stakeholders 

fulfil their commitment, involvements, and efforts. (Kley et al., 2011; Sioshansi &Denholm, 

2010; S. Bakker et al., 2014). 
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As Liao et al., (2019) said: “If Business models are found to be useful in increasing the market 

share of EVs, car manufacturers should pay more attention to providing innovative business 

models apart from focusing on improving EV technology. Knowledge regarding consumer 

preferences in BM is significant for the decision making of both car manufacturer marketing 

strategies and government EV promotion policies.” 

There are a lot of literature reviews that are mostly based on the conventional business model, 

the EV total purchase (Helveston et al., 2015; Lin and Wu, 2018; Qian et al., 2019), despite the 

positive effects the innovative Business Models role has in EV’s adoption (Zarazua de Rubens 

et al., 2020). The social, economic, and environmental benefits can be transformed or enhanced 

with additional values for customer and firms (Richter, 2013; Chesbrough & Rosenbloom, 

2002). These BMI lead to a fall in the cost for the adoption/usage and offer great customer 

value, from a customer’s perspective. Regarding an organizational view, will have impact on a 

firm’s performance because it will attract new customers by creating and dominating new 

markets (Visnjic et al., 2016; Yun et al., 2019).  

People with a positive view of EV’s are more likely to adopt EV’s innovation models and 

considers them, not only a status symbol but also a highly value of the symbolism of modern 

living that derives from EV usage (Zhu et al., 2012). It’s important to know that the consumers 

do not always share the same preferences and choices about a product, so the communication 

is valuable to minimize the perceived barriers (Padgett and Mulvey, 2007). To achieve success 

in selling electric cars, the firms need to clearly prove that customer’s needs and values are well 

understood and clearly highlight the benefits and attributes it offers to them (Van Dijk, 

Antonides and Schillewaert, 2014). 

There is little research that empirically examined consumer preferences for EVs when offered 

under different business models. A few similar researches such as Zarazua de Rubens et al. 

(2020), Liao et al. (2019) and Huang, Y., Qian, L., Soopramanien, D., & Tyfield, D. (2021). 

My investigation will be based on the last one and it will be focused on the Portuguese context 

to study the customer’s preferences regarding four different Business Models. 

2.4.5.3 Differences between Business Models 

According to the investigation of Liao et al., (2018), these are the different BMs: 

EV-buying (traditional method): In this model, the EV’s full ownership is purchased from the 

dealers by the customers. Limited warranty is provided for clients, while there is no warranty 
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included for the battery. Due to high battery costs, the EV-buying model has considerable 

higher initial capital costs for the customers than the other 3 Business models. 

Battery-Leasing: This model allows consumer to purchase only the car body which means an 

initial capital lower than the full purchase, leasing the battery with annual payments. Without 

the necessity of recharging the battery, consumers that adopt this business model can opt by 

replacing the used battery with a fully charged one in a swapping service station. Notably, the 

swapping time will be shorter than charging a depleted battery in a fast-charging station. The 

battery leasing business model reduces negative environmental impact that is resulted from the 

battery disposal and provides, for the battery, a more professional lifetime management.    

EV-Leasing: Under a contract, the customers need to pay a leasing fee (annual or monthly) to 

have exclusive access to the car for a period (at least three months). After, they can opt to renew 

the contract or lease a different EV. Additionally, consumers are exempt from the licensing 

process and registration of the vehicle. People who adopt this model have less financial pressure 

and the risk of market value depreciation will be transferred for the service providers.  

B2C EV sharing economy: By providing the clients instant mobility need fulfilment with a 

more flexible and on-demand access to EVs, it has gained worldwide momentum. To gain 

access, the customers only need to make the request in a mobile app and can pick up the vehicle 

in EV- rental service place. If the remaining driving range is low, people can switch to another 

EV. This service is charged by hours/ minutes or driving distance.  

Models Value Propositions Value Network Revenue Model 

 

EV-Buying 

 

Product-oriented (Limited warranty + Full 

ownership) 

Car makers and dealers (Tesla 

is the only exception since its 

sales are online) 

 

Sell the whole vehicle 

 

Battery-leasing 

Product-oriented (Limited warranty + Battery 

swapping service + Car-body ownership) 

Car makers, dealers and battery 

swapping stations 

Sell the car body and lease 

battery with annual charge 

EV-leasing 
Use-oriented (Free warranty + Exclusive 

access) 

Car makers, dealers or internet 

stores and service providers 

Lease the vehicle, 

charging by months 

 

B2C EV-sharing 

Result-oriented (Free warranty + Exclusive 

access + On-demand car rental and return) 

Car makers, mobile internet 

apps and rental sites 

On-demand rental of the 

vehicle, charging by usage 

(time and driving distance 

Table 3 - Component analysis of four business models for EV adoption; Source: own elaboration based on Liao 

(2018), Tukker (2004) and Williams (2007). 

2.5 Critical Analysis 

During the Literature Review, a market analysis was made to verify how has been the growth 

of this disruptive technology, in the world, Europe and Portugal (where is the focus of this 

investigation). After, it was introduced some concepts such as barriers, government incentives 
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and motivations regarding the EV’s adoption. Then, research about the consumer behaviour 

was made with the objective of understanding their preferences regarding the EVs. The 

introduction of the EVs leads the automobile industry to create new/innovative business models 

to face the changes that happened regarding the perception of the customers. 

Taking into consideration the research gap mentioned in the above chapter, the present 

dissertation will seek to answer the following investigation questions: 

Question 1: Which are the factors that condition the EV’s commercialization in 

Portugal? 

Despite what Liao et al., (2017) said about the unattractiveness of the EVs due to the high 

purchase prices and other uncertainties (battery life, short driving range, etc…), in Portugal the 

process is moving fast. The Portuguese consumers, in the first 9 months of 2021, already bought 

more 100% electric cars than the last 7 years combined. It was 7839 registered cars, which 

represents a market quote of 7% (Nunes, F., D., 2021). 

Although it’s a good mark, it is possible to improve those numbers even more. The consumers 

need to be motivated to change to an electric perspective, either for a personal experience to 

feel the performance and characteristics of the cars like Xu et al., stated or from more incentives 

from the government like Wang et al., and Xu et al., explained in the literature. During the State 

Budget proposal, the Portuguese Environment Minister stated that the Government will find a 

way to increase the supports to the Electric Vehicles acquisitions (Agência Lusa, 2021). 

Question 2: How will be the customer’s vision about the adoption of the new Business 

Models?  

In the literature, Wang et al., has stated that the customers are led by various factors that 

stimulate when it is time of buying something. Also, Liao explained that the knowledge 

regarding the BM’s consumers preferences is important for the decision making for marketing 

strategies implemented by car manufacturers. 

However, a global study made by Kantar to identify the consumption trends that drive the 

electric vehicles commercialization has shown that people need more information about the 

technology associated with this matter since 42% of the people are not conscious of the benefits 

included in the acquisition of this type of vehicles (Away, 2022). 

Question 3: Will the companies benefit the introduction of the innovative Business 

Models in the EV’s commercialization? 



 

17 

 

Padgett and Mulvey defend that it’s important for the companies understand that the consumers 

are all different from each other’s since they don’t share the same preferences, so the firms need 

to highlight the benefits and attributes the electric cars have for them. The companies need to 

interiorize that business models are very important because two BMs selling the same 

product/technology can yield different outcomes (Chesbrough, 2010). Since the electric 

vehicles are a disruptive technology, the introduction on the new/innovative BM will be 

fundamental for its commercialization.  

For the development of the next chapter, these 3 questions will be fundamental since it shows 

what can influence people making their choices. To achieve more accurate results, an online 

survey will be further addressed in the Methodology chapter. 

Author Title Journal (Year) Main Issues 

Liao et al. 
Consumer preferences for electric vehicles: a 

literature review 
Transport Reviews (2017) EV's unnatractiveness 

Xu et al. 

Moving towards sustainable purchase behavior: 

examining the determinants of consumers’ 
intentions to adopt electric vehicles 

Environmental Science and 

Pollution Research (2020) 

Motivation and personal 

experience 

Xu et al; 

Wang et al; 

Moving towards sustainable purchase behavior: 

examining the determinants of consumers’ 
intentions to adopt electric vehicles 

Environmental Science and 

Pollution Research (2020) 
Government Incentives 

Wang et al. 

Extending the theory of planned behavior to 

understand consumers’ intentions to visit green 
hotels in the Chinese context 

International Journal of 

Contemporary Hospitality 

Management (2018) 

Stimulation factors 

regarding the 

purchasing time 

Liao et al. 
Consumer preferences for business models in 

electric vehicle adoption 
Transport Policy (2019) 

Consumers' preference 

knowledge regarding 

Business Models 

Padgett and 

Mulvey 

Differentiation Via Technology: Strategic 

Positioning of Services Following the 

Introduction of Disruptive Technology 

Journal of Retailing (2007) 
Differences among the 

customers 

Van Dijk et 

al 

Effects of co-creation claim on consumer brand 

perceptions and behavioural intentions 

International Journal of 

Consumers Studies (2014) 

Highlight Ev's benefits 

and attributes 

Chesbrough 
Open Innovation: The New Imperative for 

Creating and Profiting from Technology 

Harvard Business Press 

(2006) 

Outcomes of different 

Business Models selling 

the same technology 

Table 4 - Main Issues 

Chapter III- Methodology 

3.1 Introduction 

This chapter will be the connection between the literature review and the expected results which 

are the answer to the investigation questions. First, it will be presented a description of the 

design method, followed by the sample’s definition. After, to ensure the quality of the 

questionnaire, a pre-test validation was made. Last, to show the steps made through the 

methodology process, the workflow of the methodology is presented. 
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3.2 Methodology Research Design 

According to Homburg and Kromher (2016), data presentation is the base for a solid market 

research. During this study, it will be applied an empirical study based on the quantitative 

method. This method has the objective of quantify a problem and understand its dimension. 

Also, this type of method is used to infer evidence about a theory through an evaluation of 

variables which produce numerical results (Field, 2009). This type of research provides 

numerical information about the consumer’s behaviour. The quantitative research generates 

precise metrics based on a determined sample. 

Having in mind that the main objective of this dissertation is to understand the expansion of the 

EV’s in Portugal, investigating the impact of the innovative business models on EV’s 

commercialization, an online survey will be conducted in the context of the Portuguese EV 

market. 

To support the main objective by trying to give more detailed information about this topic, this 

dissertation has some specific objectives that will give some insight about the thesis’ aim and 

will contribute for the concretization of the General Objective, such as: 

I- Analyse the growth of the EV’s market; 

II- Understand the consumer’s preferences regarding the business models; 

III- Understand how the business models can eliminate the barriers of the EV’s purchase 

Main Issues Research Questions Research Objectives 

EV's unattractiveness (Liao et al., 2017) Which are the factors that condition the 

EV’s commercialization in Portugal? 

 Analyse the growth of the EV’s market 

Motivation and personal experience (Xu 

et al., 2020) 

Which are the factors that condition the 

EV’s commercialization in Portugal? 

 Analyse the growth of the EV’s market 

Government Incentives (Xu et al.; Wang 

et al., 2020) 

Which are the factors that condition the 

EV’s commercialization in Portugal? 

 Analyse the growth of the EV’s market 

Stimulation factors regarding the 

purchasing time (Wang et al., 2018) 

How will be the customer’s vision about 
the adoption of the new Business 

Models?  

Understand the consumer’s preferences 

regarding the business models 

Consumers' preference knowledge 

regarding Business Models (Liao et al., 

2019) 

How will be the customer’s vision about 
the adoption of the new Business 

Models?  

Understand the consumer’s preferences 
regarding the business models 

Differences among the customers 

(Padgett and Mulvey, 2007) 

How will be the customer’s vision about 
the adoption of the new Business 

Models?  

Understand the consumer’s preferences 
regarding the business models 

Highlight EV's benefits and attributes 

(Van Dijk et al., 2014) 

Will the companies benefit the 

introduction of the innovative Business 

Models in the EV’s commercialization? 

Understand how the business models can 

eliminate the barriers of the EV’s 
purchase 

Outcomes of different Business Models 

selling the same technology (Chesbrough, 

2006) 

Will the companies benefit the 

introduction of the innovative Business 

Models in the EV’s commercialization? 

Understand how the business models can 

eliminate the barriers of the EV’s 
purchase 

Table 5 - Integrate Main Issues with Literature 
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Deutskens et at., (2015) and Bryman (2008) state that the online data gathering has countless 

advantages. It allows to save time and money, insert directly all the data, incorporate 

ramifications, and utilize several kinds of questions (Bryman, 2008). Besides, since this study 

is anonymous, the interviewed people are more open and honest in it. (Deutskens et al., 2005). 

In addition, this method offers the possibility to analyse the collected data with statistical 

proceedings and deduce evidence of a population sample and generalize results (Bryman, 

2008). 

3.3 Quantitative Analysis 

3.3.1 Investigation Variables 

Independent Variable Dependent Variable Controlled Variable 

Consumer Behaviour 
Interest on Electric Vehicles' 

adoption 

Differences between an EV and a 

combustion vehicle 

Barriers to EV adoption   

Government incentives   

Motivations   

Innovative Business Models   

Difference between BMs   

Table 6 - Investigation Variables 

3.3.2 Measures and Scales 

The scales from this investigation were adapted from several studies presented in the Literature 

regarding the electric vehicles. Firstly, in the question about age, a scale presented in the Huang 

and Qian (2021) study was used with 5 levels, “18-29”, “30-39”, “40-49”, “50-59”, “more than 

60”. Regarding the Literary Abilities, a complete scale was adapted from the Huang and Qian 

(2021) study with 6 levels, “Basic Education”, “High School”, “Bachelor’s Degree”, “Master’s 

Degree”, “Post-Graduation” and “Phd”. Evaluating the driving time per day, it was adapted a 

scale made by Okada et al., (2019), presented in the dissertation of Sara Almeida, “Perceção do 

consumidor sobre mobilidade elétrica: Caso dos veículos elétricos”, divided in 6 levels, “less 

than 30 minutes”, “30 minutes < 1 hour”, “1 hour < 2 hours”, “2 hours < 3 hours”, “3 hours < 

4 hours” and “more than 4 hours”. About the Gross Income per year question, a scale of values 

presented in the Costa e Farinha (2012), “Inquérito à situação financeira das famílias: 

metodologia e principais resultados”, elaborated by “Banco de Portugal” was adapted, divided 

in 6 levels, “less than 20 000 €”, “20 000 to 40 000€”, “40 000 to 60 000€”, “60 000 to 80 000€”, 

“More than 80 000€”, “Prefer not to say”. In the ownership of EVs, a scale was adapted from 

Liao et al., (2018). It is divided in two questions. First, to know if the respondent has any EV, 

with “Yes” and “No” answers and the second question is only answered if the “Yes” question 
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was chosen, dividing it in 3 levels, “1”, “2” and “more than 2”. To evaluate the level of interest 

regarding the EVs, a Likert scale of 5 degrees was adopted, which 1 means "No interest at all" 

and 5 means "Very interested". On the familiarity of the innovative Business models, a Likert 

scale of 5 degrees was also used, which 1 means "Unfamiliar" and 5 means "very familiar". 

Research 

Objectives 

Question Scale Variables 

 Analyse the 

growth of the 

EV’s market 

How do you classify your interest regarding 

the electric vehicles? 1 means "No interest at 

all" and 5 means "Very interested". 

Likert Consumer behaviour, Interest on Electric Vehicles' 

adoption, Differences between an EV and a 

combustion vehicle 

 Analyse the 

growth of the 

EV’s market 

Rank the following factors that you consider 

to be the biggest barrier to adopting an 

electric vehicle, up to what you consider to 

be the smallest barrier. 1 means "biggest 

barrier" and 5 means "smallest barrier". 

− Barriers, Interest on Electric Vehicles' adoption, 

Differences between an EV and a combustion 

vehicle 

 Analyse the 

growth of the 

EV’s market 

In your opinion, the Government incentives 

for the EV's adoption are: 

− Government incentives, Interest on Electric 

Vehicles' adoption, Differences between an EV and 

a combustion vehicle 

Understand the 

consumer’s 
preferences 

regarding the 

business models 

Rank the following that you consider to be 

the biggest motivation for adopting an EV, 

to what you consider to be the smallest 

motivation. 1 means "biggest motivation" 

and 4 means "smallest motivation". 

− Motivations, Interest on Electric Vehicles' adoption, 

Differences between an EV and a combustion 

vehicle 

Understand the 

consumer’s 
preferences 

regarding the 

business models 

How familiar are you with the innovative 

Business Models (EV-leasing; Battery-

leasing; EV-sharing economy)? 1 means 

"Unfamiliar" and 5 means "very familiar". 

Likert Innovative Business Models, Interest on Electric 

Vehicles' adoption, Differences between an EV and 

a combustion vehicle 

Understand the 

consumer’s 
preferences 

regarding the 

business models 

If, in this moment, you were to adopt an EV, 

which Business Model would you opt? 

− Difference betweeen BMs, Interest on Electric 

Vehicles' adoption, Differences between an EV and 

a combustion vehicle  

Understand how 

the business 

models can 

eliminate the 

barriers of the 

EV’s purchase 

After this brief explanation regarding the 

innovative Business Models, do you believe 

that its introduction can make the difference 

for the customers in the moment of the EVs 

adoption? 

− Innovative Business Models, Interest on Electric 

Vehicles' adoption, Differences between an EV and 

a combustion vehicle 

Understand how 

the business 

models can 

eliminate the 

barriers of the 

EV’s purchase 

Do you believe the BMs adopted are more 

important than the barriers and motivations 

related with EV's? 

− Difference betweeen BMs, Interest on Electric 

Vehicles' adoption, Differences between an EV and 

a combustion vehicle  

Table 7 - Prototype Instrument 

3.3.4 Pre-Test Validation 

In order to acknowledge the flaws of the survey, it was sent to a small and restrict number of 

people to test and verify if everything was correct. After the feedback, changes were made for 

the survey to be the most accurate as possible. Some alterations were made such as, correction 
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of semantic errors and addiction of a question directly linked with the literature. After this 

process, it was time to release the survey. 

3.3.5 Population and Sample Definition 

Who? – This questionnaire was spread via social media to reach as many people as possible. It 

has a specific target being only allowed to answer people with, at least, 18 years old. 

When? – The data collection period was between May 2nd and June 29th of 2022. 

Where? – The questionnaire was meant for people who live in Portugal. 

 

Chapter IV- Data Analysis 

4.1 Introduction 

This chapter focus on the data analysis’ results presentation. 

In a first moment, the sample’s demography will be presented through a descriptive analysis. 

After that, with help of a statistical program called SPSS, it will be possible to observe the 

descriptive statistic of the related variables with the interest of electric vehicles’ adoption.  

4.2 Sample Error 

Our sample (N) is 163. In this case and based on the analysed sample average, it’s pertinent to 

affirm that the standard error values are low, meaning that are well distributed over the 

populational average. Concluding, it’s populational representative. 

4.3 Sample characterization 

This part of the results refers to demographic data of the participants. Includes gender, age, area 

of residence in Portugal, literary abilities, driving license time, driving time per day, gross 

income per year and if the participants own an EV. 

A total of 167 participants answered the questionary, however, it was necessary to exclude 4 

people since they didn’t pass on the control question. This control question had the objective of 

identify people who do not have the necessary knowledge of the subject, so the survey could 

be the most accurate as possible. Regarding to the people that succeed on the control question, 

163 people, 72 (44,2%) are females and 91 (55,8%) are males.  
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 Frequency Percent Valid Percent Cumulative Percent 

Valid Female 72 44,2 44,2 44,2 

 Male 91 55,8 55,8 100 

 Total 163 100 100 - 

Table 8 - Gender 

Regarding the age, the question was categorized in 5 different age groups. Most of the 

participants are between the “18-29”, being 71,8% (117) of the total sample, followed by “40-

49” group with 12,3% (20). With 11,7% (19) are the “50-60” people, finished by the “30-39” 

and “more than 60” groups with 2,5% (4) and 1,8% (3), respectively.  

 Frequency Percent Valid Percent Cumulative Percent 

Valid 18-29 117 71,8 71,8 71,8 

 30-39 4 2,5 2,5 74,2 

 40-49 20 12,3 12,3 86,5 

 50-60 19 11,7 11,7 98,2 

 More than 60 3 1,8 1,8 100 

 Total 163 100 100 - 

Table 9 - Age 

What concerns the area of living in Portugal, “Alentejo” is the area with most participants, a 

total of 40,5%. Next, is “Lisboa” with 39,3%, followed by 9,2% of “Centro”. The two last areas 

are “Algarve”, 7,4%, and “Norte”, 3,7%.  

 Frequency Percent Valid Percent Cumulative Percent 

Valid Alentejo 66 40,5 40,5 40,5 

 Algarve 12 7,4 7,4 47,9 

 Centro 15 9,2 9,2 57,1 

 Lisboa 64 39,3 39,3 96,3 

 Norte 6 3,7 3,7 100 

 Total 163 100 100 - 

Table 10 - Living Area 

Focusing on the Literary Abilities, 45,4% of participants have a bachelor’s degree and 0,6% 

have a PhD. The other referred literary abilities are master’s degree, High School, and Post-

Graduation with 23,9%, 21,5% and 8,6%, respectively. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid PhD 66 40,5 40,5 40,5 

 High School 12 7,4 7,4 47,9 

 Bachelor's Degree 15 9,2 9,2 57,1 

 Master's Degree 64 39,3 39,3 96,3 

 Post-Graduation 6 3,7 3,7 100 

 Total 163 100 100 - 

Table 11 - Literary Abilities 
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Most of the participants have “4-6” years of driving license time, 36,2%, followed by 31,3% of 

the “10 or more years” group. After those, with 17,8%, there are people that have driving license 

for “up to 3 years”. Finally, people with “7-9” years, 8%, and “I don’t have driving license”, 

6,7%.  

 Frequency Percent Valid Percent Cumulative Percent 

Valid 10 or more years 51 31,3 31,3 31,3 

  4-6 years 59 36,2 36,2 67,5 

  7-9 years 13 8 8 75,5 

  Up to 3 years 29 17,8 17,8 93,3 

  I don't have it 11 6,7 6,7 100 

  Total 163 100 100 - 

Table 12 - Driving License Time 

Regarding the driving time per day, there are 6 possible options. “30 minutes <1 hour” is the 

most voted option, 43,6%. The second most voted option is “less than 30 minutes” with 28,8% 

of total sample, followed by “1 hour <2 hours” with 21,5%. The least voted option, with 

significant distance are “2 hours < 3 hours” (3,7%), “3 hours < 4 hours” (1,8%) and “more than 

4 hours” (0,6%).  

 Frequency Percent Valid Percent Cumulative Percent 

Valid 1 hour < 2 hours 35 21,5 21,5 21,5 

  2 hours < 3 hours 6 3,7 3,7 25,2 

  3 hours < 4 hours 3 1,8 1,8 27 

  30 minutes < 1 hour 71 43,6 43,6 70,6 

  More than 4 hours 1 0,6 0,6 71,2 

  Total 163 100 100 - 

Table 13 - Driving Time per day 

About the gross income per year, it’s possible to observe that 56,4% of the participants have an 

income of “less than 20000€”, followed by “20000 a 40000€” income, 23,9%. Next option is 

“Rather not to say”, with 12,3%, finished by “40000 a 60000€” and “more than 80000€”, with 

3,7% and 1,2%, respectively. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 20000 a 40000€ 39 23,9 23,9 23,9 

 40000 a 60000€ 6 3,7 3,7 27,6 

 60000 a 80000€ 4 2,5 2,5 30,1 

 More than 80000€ 2 1,2 1,2 31,3 

 Less than 20000€ 92 56,4 56,4 87,7 

 Rather not to say 20 12,3 12,3 100 

 Total 163 100 100 - 

Table 14 - Gross Income per year 
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The final demographic question was made to see if people own an EV. 152 participants don´t 

have an EV and 11 participants do have. From those 11 participants, 8 people have 1 EV, 1 

person has 2 EVs and, finally, 2 participants have 2 or more EVs.  

 Frequency Percent Valid Percent Cumulative Percent 

Valid 0 152 93,3 93,3 93,3 

 1 8 4,9 4,9 98,2 

 2 1 0,6 0,6 98,8 

 More than 2 2 1,2 1,2 100 

 Total 163 100 100 - 

Table 15 - Ownership of EVs 

In the question “How do you classify your interest in EVs?”, in a scale of 1 to 5, where 1 means 

“No interest at all” and 5 means “Very Interested”, 61 respondents are on level 4, 53 people 

have a lot of interest, correspondent to level 5, 27 people are on level 3, 15 on level 2 and the 

final 7 claims to have no interest at all, correspondent to level 1. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 1 7 4,3 4,3 4,3 

 2 15 9,2 9,2 13,5 

 3 27 16,6 16,6 30,1 

 4 61 37,4 37,4 67,5 

 5 53 32,5 32,5 100 

 Total 163 100 100 - 

Table 16 - Question 1 

When asked to classify which are the factors that consider to be biggest barriers on EV adoption, 

for first choice, the respondents considered “High costs” has the biggest barriers with 48 votes, 

while “Charging Time” was the least voted with 14 answers. 
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Graphic 7 - Barriers – First choice 

For the second option of the biggest barriers on EV adoption, “Battery Autonomy” had the most 

responses, 51, while only 13 people voted on “Lack of Knowledge”. 
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Graphic 8 - Barriers – Second choice 

Regarding the third choice of the respondents, 55 people choose “Charging Time” being the 

most voted, while “Lack of Knowledge” was, once again, the least voted option, with 12 

answers. 
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Graphic 9 - Barriers – Third choice 

The respondents, for fourth choice, voted in “Charging Time” the most, with 47 answers, 

followed by “Infrastructures” with 45. The less voted was “Lack of Knowledge” with 19 

answers. 
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Graphic 10 - Barriers – Fourth choice 
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For the fifth choice of the barriers, the most answered option was “Lack of Knowledge” with 

77 people choosing it. Meanwhile, “Charging Time” was the least answering option with 11 

answers. 
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Graphic 11 - Barriers – Fifth choice 

For most of the respondents, 96 (58,9%), the government incentives to EV’s adoption are: 

“Important: It can accelerate the introduction of EVs in the market;”, 35 (21,5%) considers 

“Useful: It can be a good help for its purchase;” and 24, (14,7%), claims that are “Fundamentals: 

Only through Government Incentives it is possible to buy na EV;”. For the final answers, 5 

(3,1%) people believe that are “Bad for the market: In the sense that market will be dependent 

on the Government;” and only 3 (1,8%) defends that are “Unnecessary: The technical 

characteristics of an EV are more important;”. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Unnecessary: The technical characteristics of 

an EV are more important; 

3 1,8 1,8 1,8 

 Fundamentals: Only through Government 

Incentives it is possible to buy an EV; 

24 14,7 14,7 16,6 

 Important: It can accelerate the introduction 

of EVs in the market; 

96 58,9 58,9 75,5 

 Bad for the market: In the sense that market 

will be dependent on the Government; 

5 3,1 3,1 78,5 

 Usefull: It can be a good help for its purchase; 35 21,5 21,5 100 

 Total 163 100 100 - 

Table 17 - Question 3 

When People were asked about how their motivations would be to buy an EV, for first choice, 

they chose “Environmental Benefits”, with 59 answers, while 15 people chose “Performance” 

as their first motivation. 
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Graphic 12 - Motivations - First choice 

For second choice of motivation to adopt an EV, “Fuel Prices” was the most voted answer with 

61 nominations, while only 28 people chose “Governmental Incentives”. 
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Graphic 13 - Motivations - Second choice 

Regarding the third choice, 61 people chose “Performance”, while 28 chose “Fuel Prices”.  
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Graphic 14 - Motivations – Third Choice 

To finalize the motivations’ analysis, the respondents, for fourth choice, voted the most in 

“Governmental Incentives”, with 58 answers, while “Fuel Prices only had 21. 
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Graphic 15 - Motivations -Fourth choice 

In the question “How familiar are you with the Innovative Business Models (EV-Leasing; 

Battery-Leasing; EV-Sharing Economy)?”, on a scale which 1 means “Unfamiliar” and 5 means 

“Very Familiar”, 55 respondents are nothing familiarized, level 1, 47 people are on level 3, 37 

on level 2, 16 people on level 4 and only 8 respondents are very familiarized, level 5. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 1 55 33,7 33,7 33,7 

 2 37 22,7 22,7 56,4 

 3 47 28,8 28,8 85,3 

 4 16 9,8 9,8 95,1 

 5 8 4,9 4,9 100 

 Total 163 100 100 - 

Table 18 - Question 5 

Regarding the question nº6, “After this brief explanation regarding the Innovative Business 

Models, do you believe that its introduction can make the difference for the customers in the 

moment of EVs adoption? 116 (71,2%) answered “Yes”, 29 (17,8%) answered “I don’t know” 

and 18 (11%) People said “No”. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid No 18 11 11 11 

 I don't know 29 17,8 17,8 28,8 

 Yes 116 71,2 71,2 100 

 Total 163 100 100 - 

Table 19 - Question 6 

What concerns the question “If, at this moment, you were to adopt an EV, which Business 

Model would you opt for? 64 people (39,3%) preferred “EV-Leasing”, 57 answered “Full 

Purchase (traditional method)”, 29 (17,8%) opt for “Battery-Leasing) and, finally, 13 (8%) 

choose “EV-Sharing Economy”. 
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 Frequency Percent Valid Percent Cumulative Percent 

Valid Battery-Leasing 29 17,8 17,8 17,8 

 Full Purchase (Traditional 

Method) 

57 35 35 52,8 

 EV-Leasing 64 39,3 39,3 92 

 EV-Sharing Economy 13 8 8 100 

 Total 163 100 100 - 

Table 20 - Question 7 

For the final question, “Do you believe the BMs adopted are more important than the barriers, 

government incentives and motivations related with EVs?”, 86 (52,8%) respondents believe 

that the adopted business models are more important than barriers, governmental incentives and 

motivations related with EVs, while 77 (47,2%) do not believe in it. 

 Frequency Percent Valid Percent Cumulative Percent 

Valid No 77 47,2 47,2 47,2 

 Yes 86 52,8 52,8 100 

 Total 163 100 100 - 

Table 21 - Question 8 

4.4 Mean and Standard Deviation 

Analysing the table and looking to the average, it’s possible to conclude that the variable “How 

do you classify (…)” is the most important variable and the one whom has more weight on the 

respondents’ decision, having a 3,85 average. 

Descriptive Statistics 

 Mean Std. Deviation N 

How do you classify (…) 3,85 1,109 163 

In your opinion, the Government Incentives (…) 3,28 1,02 163 

How familiar are (…) 2,29 1,176 163 

After this brief explanation (…) 2,6 0,681 163 

Do you believe the Business Models (…) 1,53 0,501 163 

Table 22 - Mean and Standard Deviation 

4.5 Correlation Analysis  

This test measures the strength and direction of the relation between two variables, being that 

the correlation coefficient can vary from -1 (indicates a negative correlation) to +1 (indicates a 

positive correlation), and 0 (non-correlation). 

In this case, based on the analysed variables, the hypothesis pretends to know if exists a 

correlation between the variable “How do you classify (…)” and the variable “How familiar 

are (…)”. 
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Based on the table analysis, it’s possible to affirm that the correlation coefficient/ Pearson value 

is 0,253, which declares the existence a positive correlation. Analysing the significance value, 

where the standard alpha value is 0,05, which means a positive correlation since the value is 

0,001. 

Correlations 

  How do you classify (…) How familiar are (…) 

How do you classify (…) 
Pearson Correlation 1 0,253 

Sig. (2-tailed)  0,001 

N 163 163 

How familiar are (…) 
Pearson Correlation 0,253 1 

Sig. (2-tailed) 0,001  

N 163 163 

Table 23 - Correlations 

4.6 Factorial Analysis 

The KMO test is a measure test to evaluate how suitable is the data to the factorial analysis. 

The final analysis, with a result of 0,518, allows a factorial analysis since the minimum value 

is 0,5. 

The Bartlett’s test is another indication of the strength between the variables’ relation. It tests 

the null hypothesis that the correlation matrix is an identity matrix. An identity matrix is a 

matrix in which all the diagonal elements are 1 and all the elements outside of the diagonal are 

0. 

So, the null hypothesis is rejected. By analysing the table it’s possible to observe that the 

sphericity of the Bartlett’s test is significant, meaning, probability of association is less than 

0,5. By the way, it has a significance of 0,002. This means that the level of significance is small 

enough to reject the null hypothesis, meaning that the correlation matrix is not an identity 

matrix. 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0,518 

Bartlett's Test of Sphericity 

Approx. Chi-Square 28,205 

df 10 

Sig. 0,002 

Table 24 - KMO and Bartlett’s Test 

The communalities table demonstrates how much of variance was accounted on the variables 

by the extracted factors. For example, 83,6% of the variation on the question “Do you believe 

the Business Models (…)” is accounted, while only 60,8% of the variation on the question 

“How do you classify (…)” is accounted. 



 

31 

 

Communalities 
 Initial Extraction 

How do you classify (…) 1,000 0,608 

In your opinion, the Government Incentives (…) 1,000 0,807 

How familiar are (…) 1,000 0,667 

After this brief explanation (…) 1,000 0,648 

Do you believe the Business Models (…) 1,000 0,836 

Table 25 - Communalities 

The next table shows all the extractable factors from the analysis together with its eigenvalues, 

the percentage of the assigned variance to each factor and cumulative variance of the factor and 

previous factors. To notice that the first factor answers by 28,441% of the variance, the second 

by 22,427% and the third by 20,453%. All the other factors are not significant. 

Total Variance Explained 

 Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Component Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 1,422 28,441 28,441 1,422 28,441 28,441 1,278 25,552 25,552 

2 1,121 22,427 50,868 1,121 22,427 50,868 1,183 23,666 49,219 

3 1,023 20,453 71,321 1,023 20,453 71,321 1,105 22,102 71,321 

4 0,732 14,639 85,96       

5 0,702 14,040 100       

Extraction Method: Principal Components Analysis 

Table 26 - Total Variance Explained 

The component matrix table shows the charge of the 5 variables on the 3 extracted factor. The 

higher the charge absolute value, more the factor contributes to the variable. The visible gaps 

on the table are chargers inferior to 0,25 which were supressed. 

Component Matrix 

 Component 

 1 2 3 

How do you classify (…) 0,682 -0,264 0,27 

In your opinion, the Government Incentives (…) -0,467  0,748 

How familiar are (…) 0,548 -0,534 0,285 

After this brief explanation (…) 0,65 0,466  

Do you believe the Business Models (…)  0,721 0,549 

Table 27 - Component Matrix 

The objective of the rotated component matrix is to reduce the number of factors about which 

the variables in analysis possess high charges. For example, and according with the analysed 

table, it’s possible to verify that the questions “How do you classify (…)” and “How familiar 

are (…) have a substantial charge on the Factor 1, while the variables “After this brief 

explanation (…)” and “Do you believe the Business Models (…)” have a substantial load on 

the Factor 3. The remaining variable has a substantial charge on the Factor 2. 
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Rotated Component Matrix 

 Component 

 1 2 3 

How do you classify (…) 0,76   

In your opinion, the Government Incentives (…)  0,878  

How familiar are (…) 0,806   

After this brief explanation (…)  -0,622 0,465 

Do you believe the Business Models (…)   0,909 

Table 28 - Rotated Component Matrix 

4.7 Regression Analysis 

The “R” value is the simple correlation coefficient. It’s used to measure the quality of the 

dependent variable prevision. It has a value of 0,298. 

The R² value is the determination coefficient. It’s the proportion of the variance on the 

dependent variable, explained by the independent variables. The R² = 0,089 demonstrates that 

the independent variables explain, approximately, 8,9% of the dependent variable variance. 

Model Summary 

     Change Statistics 

Model  R R Square Adjusted R 

Square 

Std. Error of 

Estimative 

R Square 

Change 

F Change df1 df2 Sig. F 

Change 

1 0,298 0,089 0,066 1,072 0,089 3,846 4 158 0,005 

Table 29 - Model R test 

Based on the ANOVA table, it’s pertinent to affirm that, in this case, there are differences 

between the groups, since the presented level is 0,005. So, the null hypothesis is rejected. 

ANOVA’s Null and Alternative hypothesis  

H0: the group averages are the same (p>0,05) 

H1: exists differences between the group averages (p<0,05) 

ANOVA 

Model  
Sum of Squares df Mean Square F Sig. 

1 Regression 17,67 4 4,417 3,846 0,005 

 Residual 181,496 158 1,149   

 Total 199,166 162    

Table 30 - ANOVA Test 
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Chapter V- Discussion and Conclusions 

5.1 Introduction 

This chapter summarizes the main conclusion obtained from this investigation, responding to 

the formulated research questions and fulfilment and validity of the specific objectives. From 

the questionnaire analysis, it will be described possible scenarios alongside with 

recommendations concerning the impact of the Innovative Business Models on the consumer´s 

preferences, when adopting an EV. Additionally, it will be made known the limitations as well 

as some leads for future investigations. 

5.2 Discussion and Findings 

5.2.1 Question 1 

The first research question is “Which are the factors that condition the EV’s commercialization 

in Portugal?”. It goes towards the first specific objective described during the dissertation. 

According to Liao et al. (2019) and Jean (2020), during the introduction of EVs, there was a 

negative feeling/unattractiveness towards them but as stated in graphic 1, sales are growing fast 

each year that passes by. It was estimated that 6,4 million EVs were sold in 2021.  

Portugal is one of the countries in Europe with most conditions for the electric vehicles’ 

disruption, being the fourth with most charging points (ACEA, 2021). Only during the 2nd 

Quarter of 2021, 13.967 EVs were sold here, an increase of +337% regarding the same period 

of 2020 (Graphic 6).  

If there was a negative feeling, it is gone for sure. Also, according to my investigation, 114 

people out 163 are interested (level 4) or very interested (level 5) regarding this matter, which 

is observable that people’s vision has changed during these past few years. 

But, as known, there are more “variables” than the interest that influences the consumers. The 

barriers, the motivations and the external incentives are some of those variables. 

Several investigations conducted by Krause et al. (2013), Egbue & Long (2012), Buhler et al. 

(2014), amongst others… refer to these 5 barriers mentioned above as the ones which influences 

the most consumers. 

The impact that it has can vary from country to country, depending on the conditions that they 

have and give for EVs’ commercialization. A study conducted in Portugal by Oliveira Dias & 
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Santos (2015) refers the monetary criteria as the which influences the most. Regarding the data 

analysis, it’s possible to agree with their affirmation since “High Costs” was the most voted 

option, followed by close for “Lack of Knowledge” and “Battery Autonomy”.  

Because of the High Costs, the association between a high income and the purchase of these 

types of cars was positively confirmed by Erdem et al. (2010), when he refers that people with 

higher income are more likely to pay premium prices for these vehicles and it’s enhanced by 

this study. From the 163 respondents, 11 possesses EVs and 6 have an income of, at least, 

60.000€. 

In order to make EV’s cost more affordable and attractive for the consumers, the governments 

give incentives, mainly financial, to increase its adoption (Newberry & Strback, 2016) and it’s 

having a positive effect (Franklin & Susito, 2016). Portugal, thanks to tax breaks and subsidies, 

has one of the highest EV market shares in Europe. An Environmental fund was also created to 

support the acquisition of these vehicles (Environment and Climate Action Ministry Office, 

2022). Full exemption of vehicle Tax and Road Tax were implemented in the Law Proposal 

nº257/XII. 

As it was mentioned before, Portugal has a good market share and the adoption of EVs is 

growing fast, so the governmental incentives are working well, and it meets my analysis in the 

sense that 158 people believe the incentives are useful, important and fundamental for EV’s 

adoption. Then, it’s plausible to conclude that governmental incentives and EV’s 

commercialization are positively related.  

Finally, the motivations inherent to this disruptive innovation. All the technologies have good 

and bad aspects. Regarding this one, the bad aspects were already mentioned (barriers) as some 

of the good ones were too (Governmental Incentives).  

The EVs are directly linked to the substitution of fossil fuel vehicles towards to solve 

sustainability problems (Siegel, 2009). During the Literature Review, it was possible to state 

different views regarding these motivations. Graham-Rowe et al. (2012) believes that EVs 

performance is worse than combustion vehicles and Eggers & Eggers (2011) adds that with 

time, this opinion will change. 

Other motivation is the fuel prices. In recent times, the fuel prices have reached prices never 

seen before. As Oliveira et al., (2015) stated, this will contribute for future decisions when 
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buying an EV. Whatever what was said before, Andersen (2019) affirms that the principal 

purchase reason of an EV is the environmental concern. 

Due to the data analysis of this investigation, it’s possible to agree with the last author by 

corroborate that “Environmental Benefits” are the ones which motivates the most to buy an EV, 

with 58 answers. So, there is a positive relation between the Environmental Benefits and EV’s 

commercialization. 

5.2.2 Question 2 

The second research question is “How will be the customer’s vision about the adoption of the 

new Business Models?”. It goes towards the second specific objective described. 

Communication is valuable. Believing that all customers are equal and share the same 

preferences is a mistake. To succeed, it’s important to understand people (Padgett & Mulvey, 

2007) and realize they are stimulated due to the environmental factors around them (Wang et 

al., 2018). Regarding the EVs and the context of this investigation, the Business Models 

innovation leads to the creation of new sources of value for the customers, The significance of 

knowing the preferences of the consumer regarding the BMs is huge. During the literature, 

Chesbrough & Rosebloom (2002) stated that innovative business models can make the 

difference for a product sale. But do people know that automobile industry has created 

Innovative Business Models for this disruptive technology? According to my investigation, 

only 24 out of 163 people said that are familiar (level 4) or very familiar (level 5) with them. 

Thus, this question is the one with the highest correlation value regarding the dependent 

variable, which means that, as more familiarized people will become with the Innovative 

Business Models, more interest will have on EVs. 

During the data analysis, a brief explanation regarding the IBMs was made to introduce to most 

people what were these new IBMs and how they could be “applied”. Afterwards, people needed 

to choose one of them plus the conventional if adopting an EV and “EV-Leasing” was the most 

answered option. 

5.2.3 Question 3 

The third research question is “Will the company benefit the introduction of the Innovative 

Business Models in the EV’s purchase?”. It goes towards the third specific objective described 

during the dissertation. 



 

36 

 

Regarding the context of this investigation, Hidrue et al., (2015) said dealers use promotional 

activities to promote EVs. To achieve success, firms need to highlight the characteristics of 

electric vehicles (Van Dijk, Antonides and Schillewaert, 2014) and also to advertise the 

introduction of Innovative Business Models. These IBMs are directly connected to the 

increasement of environmental concerns and change the customer’s view towards it. In a matter 

of fact, the data analysis comproves that it helps changing their vision since 116 people believe 

that Innovative Business Models can make the difference during EV’s adoption. The Business 

Models are how firms create and capture value from their products. Besides it, Johnson and 

Suskewics (2009) believes that can overcome the barriers that difficult market penetration by 

adopting a direct sales model, improving services, and educating consumers on EV’s benefit 

(Bohnsack et al., 2014). Due to data analysis, 86 people believe that Innovative Business 

Models are the most important “variable” during EV’s commercialisation. Additionally, this 

question was the one with the highest value of variation in the analysis. 

5.3 Conclusions 

The present investigation has as main goal investigate the impact of the Business Models on 

consumer’s preferences and how it can facilitate electric vehicle’s commercialisation in 

Portugal. 

EVs sales have grown exponentially in Portugal. The market share more than doubled from Q2 

2021 compared to Q2 2020. However, it still has a lot of potential to grow since the barriers 

mentioned are still very present in the minds of the customers.  Each year that passes, people 

are having more knowledge about EVs. However, the cost of these types of cars is still very 

high, being the principal barrier for the commercialisation and showing accordance with the 

literature. That’s why Portugal’s Government incentivized people by helping them buy an EV 

with monetary subsidies and tax breaks, having importance when adopting an EV. Since its 

introduction, the EVs are directly linked with the environment and sustainable practices and it’s 

still the main motivation to buy one. Besides the good infrastructure system present in Portugal, 

there’s a lack of performance and battery autonomy and the consumers are not confident about 

it, yet. 

In the Literature, the importance of the Business Models is referred a lot of times because it 

highlights the benefits of the products. Since the EVs are a disruptive technology, Innovative 

Business Models were created to help on the EV’s adoption, to demonstrate their best attributes. 

Something that was possible to conclude is that, in Portugal, most of the people were not 



 

37 

 

familiar with these IBMs but, after a quick explanation, they realised its importance for the 

commercialisation.  

In general, people believe that Innovative Business Models are important for EV’s proliferation. 

However, it was not possible to conclude if the IBMs have a bigger “weight” than the barriers, 

government incentives and motivations. The number of “Yes” and “No” answers was very 

similar and didn’t get any confident finding. 

5.4 Limitations 

The first limitation that, probably, affected the most the present study was the small number of 

respondents. The sample should be bigger than it was. The minimum, for an investigation of 

this matter, is 300 people. More, most of respondents were from the age group “18-29” and 

from "Alentejo” and “Lisbon” regions. There was a small variety of respondents. Second, was 

the inexistence of scales directly appropriate and properly tested for the study in question.  

Posteriorly, the elaborate questionnaire could have been better explored and thought in order to 

have more depth on the research questions. The number of questions was very limited. Another 

limitation was the fact the investigation was of a quantitative character only. It would have been 

an asset if it would have been done interviews for people express their real feeling and opinions 

regarding this subject to gather their perceptions from a different perspective. This limitation 

like the sample size were not possible to mitigate due to time and resources. 

The last limitation was few information of the Innovative Business Models and all the electric 

vehicle’s context in Portugal. Since it is something relatively new and with a long “path to 

track”, made it harder to find proper, relevant, and precise information about the impacts and 

outcomes. 

5.5 Future Investigation 

For future research, the first recommendation consists on the possibility of expanding the size 

of the sample and gathering information for a longer period. Besides the online survey that was 

conducted through Google Forms, it could be interesting to explore and try to use other forms 

to collect data. Hand delivered questionnaires and interviews are some available options. 

Besides, it could also be important to mix a quantitative with a qualitative research as well, 

where people could express their own opinion and feelings. Second, try to take this investigation 

to another age groups and regions less represented. Extend the number of questions from the 
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questionnaire could be important, to have a more variety and deeper perspectives in order to 

understand better what consumers are looking for on an electric vehicle.  

The futures researchers of this subject could also consider explore preferences of consumers 

regarding other potential IBMs in the future of EV’s market. Try to find if it would be valued 

by the customers, particularly when advanced technologies are integrated, such as autonomous 

driving and artificial intelligence. Platform Business Models (sharing mobility) are being more 

and more noticed. To understand if it is something with potential to adopt in Portugal could be 

a good idea because most people don’t user their cars every day. 
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