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Abstract 

 Electric vehicles (EVs) reduce greenhouse gas emissions, climate change and fossil-fuel 

dependency, while also bringing other social and economic positive changes. Yet, achieving these 

benefits depends on greater market uptake. To help the transition to an electrified transport sector I 

created a stated preference survey with a choice-task experiment. The objective was to identify 

consumer preferences towards attributes of electric vehicles, aiming to provide material for 

manufacturers to improve their product, and governments to develop better policies. A total of 138 

responses were obtained. Price and operation cost are found to be major influencers in purchase 

decisions, with the latter being more important than the first, which is an advantage for EVs. 93% of 

consumers value maintenance costs highly. Different groups were found to prefer EVs more than others, 

such as those with 30-49 years of age, Males, those with Doctorate degrees, people who have 

experience with EVs, people with high incomes, large distance commuters, people who only have one 

car in their household, non-single people and those who do not live alone. Overall there is a significant 

willingness to pay for EVs, environmental awareness is present among consumers, knowledge about 

infrastructure is present, and some have already had experience with EVs, yet costs with the vehicle 

remain the most significant attribute valued by Portuguese consumers. Education, EV experience 

promotion and better business models are advised for governments and manufacturers for faster market 

development. 
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Resumo 

 Os veículos elétricos reduzem as emissões de gases de efeito estufa, diminuindo o 

aquecimento global e a dependência em combustíveis fósseis, ao mesmo tempo que oferecem outros 

benifícios para a economia e a sociedade. No entanto, para obter estes benifícios é preciso que os 

consumidores adoptem mais veículos deste tipo, fazendo o mercado crescer. Para ajudar esta transição 

para um setor automóvel mais elétrico criámos um questionário onde os consumidores declararam as 

suas preferências quanto aos atributos vários tipos de veículos participando numa simulação de 

compra, tentando obter dados sobre decisões de compra reais, tendo o objetivo de fornecer informação 

a fabricantes para melhorarem o seu produto, e a governos para desenvolverem melhores políticas. 

Neste estudo foi encontrada uma alta importância dada pelos consumidores ao preço e ao custo de 

operação do veículo, com o último a revelar-se mais importante que o primeiro, o que é uma vantagem 

para os veículos elétricos, visto que estes, geralmente, têm custos de operação mais baixos que os 

veículos convencionais. 93% dos respondentes dão alta importância a custos de manutenção. Vários 

grupos demonstraram uma preferência por veículos elétricos, como por exemplo indivíduos do sexo 

masculino entre os 30 e os 49 anos de idade com experiência com veículos elétricos, entre outros. No 

geral, é identificada uma disposição significativa para adquirir um veículo elétrico; existe 

conscientização ambiental; existe conhecimento sobre as infraestruturas que suportam o mesmo; e 

existem bastantes respondentes que têm experiência com EVs. No entanto, os custos com o veículo 

permanecem mais relevantes que estes atributos. A educação, promoção de experiências com veículos 

elétricos e maior oferta de business models são aconselhados a governos e a vendedores para um 

mais rápido desenvolvimento do mercado. 
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1. Introduction 

1.1. Context 

Humanity is in an environmental crisis. Massive scale production and energy utilization without 

regards for sustainability has led to various types of waste and environmental problems such as climate 

change, prompted by the increase in pollution creation and dissemination through all Earth’s elements, 

having an impact on the livelihoods of individuals around the globe. From 2000 to 2010, greenhouse 

gas (GHG) emissions – the gases which participate in the greenhouse effect, which is the process by 

which our planet is warmed to livable temperatures – grew roughly 2.2% per year (IPCC, 2014). They 

come primarily from the combustion of fossil fuels, but also from coal extraction and other forms of 

mining and industrial activities (International Energy Agency, 2017c). «The challenges of climate change 

and energy security, along with problems of fuel poverty and energy justice bring imperatives to create 

transitions in energy demand» (Butler, Parkhill, & Luzecka, 2018).  

In this context, the transport sector is one of the main contributors to the present situation, being 

a big oil consumer has an impact on GHG emissions (International Energy Agency, 2017c), releasing 

increased amounts of CO2 molecules to Earth’s atmosphere, disrupting the greenhouse effect and 

Earth’s temperature. Today there are more than one billion automobiles in use worldwide (OICA, 2015); 

representing more than an eighth of the world’s population using a pollutant gas emitting vehicle, 

affecting population as a whole. Human exposures to pollution include proximity to air exits such as 

exhaust pipes from neighboring vehicles, as well as while walking or biking alongside roads (Hänninen 

et al., 2004), having a wider impact in cities. Other indirect exposures include soil and water pollution. 

As Portugal’s economy has grown in recent decades, so has transport demand and, 

consequently, GHG emissions and toxic gases. According to the  Portuguese National Inventory Report 

on Greenhouse Gases (2016), transport is one of the most representative sources of total emissions 

over the period of 1990-2016, with 17%1 of the total. Moreover, in the same period, the emissions of this 

sector increased 62%, due to the steady growth of vehicle fleets and road travel. 

Therefore, efficient transportation is needed to solve this key challenge that our society faces. 

Vehicles powered by alternative fuels and powertrains offer a solution, with different advantages such 

as improved energy efficiency, emissions reduction and reduced petroleum use, and have thus become 

a research focus around the world. These technologies include petrol and diesel hybrids, battery electric 

vehicles, hydrogen fuel cell powered vehicles, and others, and are actively being developed and 

manufactured by nearly every major manufacturer (Nikowitz, 2016).1 

  
 

                                                      
1 GHG emissions in Portugal by sector show that 69.8% is accounted by the IPCC energy category, which is 24.5% accounted by the 

transport category. Hence, 0.698 x 0.245 = 0.171 ≈ 17%. 
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Electric vehicles (EVs) have been developing over the years and are considered as a solution 

to decrease fossil-fuel consumption and greenhouse gas emissions. Electric propulsion is energy 

efficient, and electric vehicles emit no local pollutants and much less greenhouse gases well-to-wheel 

than internal combustion engine vehicles (ICEVs) when electricity is produced from renewable sources 

(Figenbaum, Kolbenstvedt, & Elvebakk, 2014). 

Currently, most of the highest electric vehicle selling countries in Europe have an electricity 

generation mix that is sufficiently equipped to accommodate the EV market penetration, implying that 

the usage of EVs will reduce the net GHG emissions from the transportation sector. Countries like 

Portugal have a big potential to accommodate this penetration due to our low GHG emissions associated 

to our electricity generation and high share of renewables (Figure 1), even though the country has fewer 

incentives towards electric mobility compared to other European countries (Canals Casals, Martinez-

Laserna, Amante García, & Nieto, 2016). 

Nevertheless, even in the cases where electric vehicle penetration does not imply GHG 

emissions reduction, other benefits may arise from the electrification of transportation, such as lower 

dependency on fossil fuels and environmental consciousness-raising. Yet, the coupling between 

renewable share and EV penetration is clear, and hence, it is crucial to consider the energy generation 

sector before promoting EV penetration (Canals et.al, 2016).  

 Over the years electric vehicle sales have increased significantly alongside its market shares, as 

can be seen by the International Energy Agency Global EV Outlook's (2017) Figure 2 and Figure 3. Still, 

one can see that the EV market share is still very low which is a result of the many hurdles that need to 

be overcome, regarding this technology.  

With already proven efficient policies being used by governments, as is the case of Norway 

(Figenbaum, 2017), and constant work and development towards the improvement of electric vehicle 

technologies by industry players that offer the same, or better, attributes than ICE vehicles, the question 

about why most people haven’t adhered to this new technology remains a problem, with high prices, 

lack of infrastructure, lack of information on the technology, and fear of adopting a new vehicle 

powertrain, being among the main reasons. 

Figure 1 - Portugal's primary energy consumption by source (APA, 2016). 
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Figure 3 - Electric cars (battery electric and plug-in hybrid), market share by country, 2005-16 
(International Energy Agency, 2017b). 

1.2. Objectives 

To accelerate the transition from fossil fuel-based transportation to electric energy transportation 

we need to learn more about the early adopters of this technology and more about consumers who are 

reluctant to change. Who they are, why they purchase a certain type of vehicle and what keeps them 

from buying electric vehicles, are all questions that can help us understand consumer’s decisions and 

use this information to provide better policies, incentives, business models, technologies, and increase 

EV diffusion.  

For this study, I will refer to plug-in hybrid electric vehicles (PHEVs), and battery electric vehicles 

(BEVs) as electric vehicles (EVs), as both can use electricity to propel the vehicle as opposed to hybrid 

electric vehicles (HEVs), which use a small electric motor and battery pack to make the gasoline 

powertrain more efficient, but ultimately rely on an internal combustion engine, and internal combustion 

engine vehicles (ICEVs) who only rely on the engine. These last ones will be referred to as combustion 

vehicles (CVs).  

 

 

 

 

 

Figure 2 - Electric car stock (BEV and PHEV) by country, 2005-16 (thousands) (International 
Energy Agency, 2017b).  
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As so, this dissertation’s objectives are to: 

1. Make an analysis of consumer choices in Portugal;  

2. Identify relevant attributes in consumers about their vehicle purchase choices;  

3. Find which determinants influence people when buying different types of vehicles;  

4. Provide reliable data to society and people who can use it to make a change. 

Our research questions will then be:  

1. How are Portuguese preferences towards electrified vehicle technologies and attributes?  

2. What drives electric vehicle purchase in Portugal? 

 To do so, a survey was conducted in Portugal, and stated choice data was gathered regarding 

vehicle preferences and personal characteristics to obtain relations between both, and see which 

attributes are statistically significant. 

 The remaining structure of this dissertation consists of a Problem Definition section where the 

context of the problem is exposed and explained; a Literature Review section, where various research 

papers on the problem are reviewed by looking into their research questions and results; a Methodology 

section where the experiment and the way it was conducted is explained; a Results section where the 

experiment results are analyzed and discussed in the light of previous research papers; a Conclusions 

section where the research work and results are synthesized and united with the context of the problem 

and limitations and recommendations are presented; a Bibliography section with all papers reviewed; 

and an Annex section with the model survey and the survey conducted. 
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2. Problem Definition 

Driving a vehicle powered by electricity is not a new idea. In 1898, more than three decades 

before founding his namesake company, Ferdinand Porsche designed his first automobile: an electric-

powered car. In fact, in the turn of the 20th century, EVs were outselling gasoline cars. Who invented the 

very first one is uncertain, but the fact is people liked them because they did not smell, make noise, and 

were easy to drive (Nikowitz, 2016). During the 1920s, EVs began to lose in the race for hegemony in 

the automobile industry due to their lack of horsepower, the ready availability of gasoline, and the desire 

for longer range vehicles, which internal combustion engine vehicles offered. World War II and its 

consequential fuel shortages increased interest in EVs again, one that was short-lived, and it was not 

until the 1970s that another shortage fueled interest in EVs. Finally, in the 1990s, major auto 

manufacturers began to offer electric and hybrid options, with many models being created by 

companies, such as General Motors (Nikowitz, 2016). Still, their success only came in 2010, when better 

policies were implemented, and car models developed, fueled by environmental concerns regarding 

climate change and GHG emissions, opening the way for a change in the future of the automobile 

industry. 

 These days, the global electric car stock, composed by BEVs and PHEVs, has grown to over 

two million units, after crossing the one million mark in 2015, as can be seen in Figure 2 and Figure 4. 

In contrast, this continuous increase in electric car stock is not being matched by the annual growth 

rates, which have been consistently decreasing since 2011. BEVs account for most of this stock at 60% 

of the total. Furthermore, when compared with the total global car stock, the global electric car stock is 

only 0.2% of the total passenger light-duty vehicles (PLDVs) in circulation worldwide (International 

Energy Agency, 2017b).   

 If we look at the world’s different countries, China stands out, as in 2016 it became the world’s 

country with the most EVs, surpassing the United States in total electric car stock. Both countries 

account for 60% of this total, the rest being mostly accounted by European countries, which, combined, 

represent 28% of the total. This stock is concentrated in a few markets, with the top ten electric vehicle 

owning countries having 96% of the total. These countries present different characteristics from one 

another. In Norway, China and France BEVs have the largest share in the electric car stock, as opposed 

Figure 4 - Evolution of the global electric car stock, 2010-2016 (International Energy Agency, 2017b).  
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to the Netherlands which has a larger share of PHEVs in its EV stock, at 88% of its total. Other countries 

show a more even distribution of BEVs and PHEVs in their electric car stock, such as the United States 

of America and Canada (International Energy Agency, 2017b). 

 In 2016, six countries had their electric vehicle sales share in their total PLDV sales surpass the 

1% mark. Of these, Norway was the uncontested leader, with a 29% market share, followed by the 

Netherland and Sweden, with 6.4% and 3.4% market shares, respectively, while the United Kingdom, 

China and France had electric car market shares of roughly 1.5%. PHEVs made up most of the sales in 

the United Kingdom, Sweden and the Netherlands, while in China and France the market was more 

BEV oriented, with around 75% of their sales being BEVs, and 25% PHEVs. In Norway, Japan, and the 

rest of the world, electric car sales were evenly split between BEVs and PHEVs (International Energy 

Agency, 2017b). Figure 5 provides some illustration on this. 

 

Figure 5 - Electric car sales, market share, and BEV and PHEV sales shares in selected countries, 2010-2016 
(International Energy Agency, 2017b). 

In 2017, the global vehicle market reached 96 million newly registered vehicles (OICA, 2017b), of 

which approximately 70 million were PLDVs (OICA, 2017a), and 1.2 million were electric vehicles, hitting 

a new record of sales worldwide. China was the largest electric vehicle market, with 606 thousand new 

electric vehicles registered, more than double of the United States, where EV registrations were roughly 

200 thousand units. In Europe, 308 thousand electric vehicles were registered, with Portugal having 

4,237 new electric vehicle (1793 BEV)  registrations (EAFO, 2018; International Energy Agency, 2017b; 

Volumes, 2017). 

 In 2016, 15 countries established objectives for electric vehicle diffusion for 2020, defining 13 

million vehicles as the target for EV adoption. Looking into IEA’s forecast for the global electric car stock 

in 2020, 8.9 million is their forecast, based on current deployment trends, reflecting the difficulty that is 

present in achieving the target in several countries (Lewis & Nocera, 2017). Other projections that are 

based on good responses to climate needs project that by 2030 56 million electric vehicles will be in 

circulation worldwide (International Energy Agency, 2017b). 
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 As of 2018, Portugal has 4.327.000 passenger cars, with 49.760 battery electric vehicles and 

63.174 plug-in hybrid electric vehicles. Registrations have increased over the years, with 2017 showing 

a 128% increase in BEVs with 1793 vehicles sold, and a 124% increase in PHEVs with 2444 vehicles 

sold, compared with 2016 (Figure 7). Still, EV market share only accounts for 2.61% of the total 

passenger vehicle fleet, and that percentage is further reduced if we only look at BEVs, which have 

1.15% market share (Figure 6) (EAFO, 2018). 

Figure 7 - EV new registrations in Portugal (EAFO, 2018).  

2.1. EV Characteristics and Adoption Hurdles 

 The transition to electrified powertrains has been a slow process, as it is dictated by consumer 

desire, price and practicality, as it is in every new technology. Yet, today we are witnessing a bigger 

determination to accelerate the process and provide EVs that have the same, or better, conditions than 

the conventional powertrains. Hurdles to overcome involve operation changes, such as charging and 

driving habits; economic hurdles, such as purchase price; and technical hurdles, such as driving range 

and battery lifetime. Nevertheless, there is a clear wish to change, motivated by environmental causes 

and fossil fuel independence, which leave no chance to look behind. However, one must understand if 

EVs are the right technology, if they bring more benefits than costs, more solutions than problems, 

analyzing its challenges and opportunities. 

Figure 6 - EV market share in Portugal (EAFO, 2018). 
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2.1.1. Technical Characteristics and Hurdles 

 The technological readiness of batteries is a crucial variable in the development and market 

penetrations of EVs. The energy and power capabilities of the current types of Lithium batteries available 

are still far from the long-term power goal that would provide EVs with higher ranges, similar to the ones 

of ICEVs (Mahmoudzadeh Andwari, Pesiridis, Rajoo, Martinez-Botas, & Esfahanian, 2017). However, 

they have already proved to have enough capacity and reliability for urban logistics (Duarte, Rolim, & 

Baptista, 2016) and daily travels (Rolim, Gonçalves, Farias, & Rodrigues, 2012) within cities, showing 

that batteries may not need to have big capacities, but rather a different type of use than the conventional 

one with a gas deposit. An alternative would be to add a range extender, by incorporating an internal 

combustion engine into the vehicle, but this would reduce the electric motor’s advantages over the 

internal combustion engine ones, such as higher mechanical efficiency and torque, ability to use braking 

to recover energy, and offering a quiet and smooth acceleration (Mahmoudzadeh Andwari et al., 2017). 

The price of the battery holds an important share in the total cost of the vehicle, which is why it 

is crucial to reduce it. Technological improvements, breakthroughs and economies of scale are expected 

to result in a significant price reduction by 2020. Yet, prices are expected to be still too high for a rapid 

widespread adoption of BEVs in the market. Moreover, the cycle and calendar live of these batteries 

are important parameters that can influence the cost of ownership, as if they turn out to be inferior to the 

life of the vehicle and the battery needed to be changed after a few years, it can rise greatly. Hence 

battery use has a big influence on cost (Rohr et al., 2017). Other potential cost influencing parameters 

include weight, aerodynamics and power electronics which make the connection between the battery 

and the AC motor (Mahmoudzadeh Andwari et al., 2017). 

The vehicle is charged through a cable and plugged to the electric grid, using conductive charge. 

Currently, the speed of charge is between five to eight hours, with the residential and commercial 

voltages, not requiring the installation of new networks. There is also the option of fast charging, which 

can charge the battery in less than half an hour, but specific network and safety measures are needed, 

and it can also reduce battery life, as it is more appropriate for specific rates of charge and could be 

reduced by faster charges (Mahmoudzadeh Andwari et al., 2017). 

To charge the vehicle at home individual charging points are needed. In urban areas many 

residents do not possess private parking space, revealing the need for public charging spots in 

commercial areas, workplaces and on roadsides. At the same time, charging points must be compatible 

with all vehicles. Other solutions for charging include battery switching stations, where one can directly 

replace the battery by a fully charged one. There is also the alternative of inductive charging, which 

eliminates most safety risks by allowing users to stop for a while in a parking space and charge their 

vehicles without cables while energy is transmitted through magnetic induction. Yet, all these solutions 

have costs that must be reviewed (Mahmoudzadeh Andwari et al., 2017). 

2.1.2. Operational Characteristics and Hurdles 

 The introduction to EVs poses challenges regarding the impacts in people’s driving behavior 

and driving patterns. Considering that people will use EVs in a different way than conventional vehicles, 
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because of vehicle recharging and management, it is essential to understand how and what will change 

in people’s mobility and driving patterns.  

 Challenges regarding user’s satisfaction and adaptation to electric vehicles, in terms of driving 

behavior, mobility, comfort, charging routines, and interaction with the charging infrastructure are 

studied in Rolim et al. (2012), where the impacts of EVs on travel and driving behavior are studied in 

Portugal. It was found that everyday routines were impacted on 36% of the participants and 73% 

observed changes in their driving style. Participants who stated that the use of EVs had an impact on 

their everyday routines mentioned that they travelled more and used different roads. Furthermore, 

consumers were found to use the vehicle as a replacement for their conventional vehicle, still owning at 

least one ICE, using the EV for commuting and run errands.  

 After using the EV on a regular basis for an average of six months, drivers adapted very well to 

the vehicle and concerns about vehicle functioning, autonomy or infrastructure were rapidly overcome. 

Overall, most driver considered that the change in vehicle had an impact on their driving style, with less 

speeding and aggressiveness and a more economic driving being some of the changes. All participants 

charged their vehicles at home and a low number of participants charged the vehicle on the street. They 

also preferred to plan ahead their trips and determine a charging routine rather than using every 

opportunity to recharge that might appear, suggesting a lack of trust with infrastructure (Rolim et al., 

2012). 

In Duarte et al. (2016), a study is made to evaluate how a change to BEVs can influence urban 

logistics in Lisbon studying a real-world application on park meter maintenance. Urban logistic 

operations are responsible for 8-15% of the total traffic flow in urban areas, representing an important 

vehicle flow and a good example to test EVs in urban centers, as it is an intensive type of service 

provided daily. Results showed that operational levels were maintained, showing that BEVs provide 

enough autonomy and reliability to do the job. It was found that BEVs have similar distances driven per 

day, typology of trips, average speed and top speed. No issues were found on electric autonomy and 

recharging periods interfering with regular operations and benefits on local pollution. 

Due to the increasing number of EVs in use another question that arises is the capability of the 

electrical grid to feed the increasing energy demand that comes with it. In Delgado, Faria, Moura, & de 

Almeida (2018), a progressive penetration of EVs in Portugal was found to be perfectly possible, even 

at a rapid rate, for vehicles that offer autonomy, energy consumption and charging characteristics that 

are currently available in the market. The study also showed that there is no reason for a significant 

concern related with the impact EVs might have by recharging in the household. In Canals (2016), a 

study was made to analyze how EV emissions vary when compared to ICEVs in Europe’s countries that 

sell more electric vehicles. Results showed that some countries (e.g. France and Norway) are better 

suited for EV adoption, while countries such as Spain and Portugal have good conditions but should 

improve electric vehicle promotion policies. 
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2.1.3. Economic Characteristics and Hurdles 

The acquisition cost of EVs is still higher than similar vehicles with conventional propulsion 

technologies (Duarte et al., 2016; Fontaínhas, Cunha, & Ferreira, 2013, 2016), although this is changing 

very fast. This cost is currently the main factor reducing the penetration opportunity of electrified vehicle 

technologies, deterring its diffusion. There are also uncertainties regarding the price of electricity if 

electric mobility becomes global (Fontaínhas et al., 2016), which may further heighten the deterring 

effect. Still, for now, the high purchase cost remains as the main issue postponing the widespread 

adoption of EVs. To counter this, many solutions have been tested from different entities, such as 

government incentives, technology and marketing improvements by manufacturers and sellers, and 

environmental activism and concerns by consumers and early adopters. 

Even if battery costs decrease because of scale, R&D, and using lower cost materials, they still 

represent a significant amount of the total cost of the vehicle. Current batteries have an expected life of 

ten years (but is probably lower), and it must be noted that the cost of an EV increases greatly when the 

battery must be changed during the lifetime of the vehicle. Moreover, as vehicles lose value each year, 

battery replacement would probably exceed the value of the car, leading to premature end of life. On 

the other hand, decreases on EV purchase cost and diversification of acquisition business models are 

expected, even as a part of the manufacturers’ strategy for EV marketing (Duarte et al., 2016; 

Mahmoudzadeh Andwari et al., 2017). 

 Operation costs on EVs are lower. These savings are less visible at the moment of purchase, 

but they may compensate for the higher capital cost of the vehicle after a few years. Oil prices are 

sensible and expected to rise in the next decades because of resource scarcity, and always being 

susceptible to geopolitical issues. EVs can become more economically attractive if such an increase 

happens. Furthermore, taxes on fossil fuel consumption are increasing around the world, with Portugal 

being among the top ten countries in Europe with higher taxes in this category (SAPO, 2018), 

representing an important source of revenue. On the other hand, an increase on electricity taxes could 

be considered to offset the loss of revenues on fuel taxes in a scenario of higher EV market share. This 

could represent an increase of more than 30% in electricity price (Fontaínhas et al., 2016), penalizing 

EV operation costs and market share growth. 

 An overview of the total cost of ownership of PLDV technologies in major global regions in 2015 

is provided in Figure 8, considering 3.5 years of fuel use and the same depreciation rate across all 

technologies. The figure also shows projections for 2030 developed according to the IEA 2DS, the plan 

to limit the average global temperature increase to two degrees Celsius (International Energy Agency, 

2017a).  
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Figure 8 - Comparative cost of PLDV technologies by country/region in the 2DS, 2015 and 2030 (International 
Energy Agency, 2017b). 

 In 2015 all region’s electric cars have a higher cost than ICEVs, the main reason being the 

battery cost. The 2DS scenario predicts that continuous developments in battery production and 

performance will reduce battery prices, while improving range and battery lifetime. To accomplish this, 

more time is needed for the market to develop and for economies of scale to increase. For now, 

purchase subsidies and incentives, tax rebates and exemptions will remain key policies in increasing 

EV diffusion and market development (International Energy Agency, 2017b). 

 At the same time, growing emissions regulation and taxes on fossil fuels increase ICEV 

purchase and operation costs. With this, BEVs and PHEVs become cost-competitive by 2030 with 

ICEVs in Europe, where conditions are more suited to electrification than in other regions, and fossil fuel 

taxes are higher (International Energy Agency, 2017b). However, in the 2DS scenario, increased 

electricity price scenarios are not accounted for, which is much likely to happen due to the gap created 

by decreased fossil fuel tax income. 

 The tripling mileage case refers to a tripling of the yearly mileage, showing lower first-owner 

total costs of ownership by 2030 in nearly all scenarios when compared with ICEVs due to the rapidly 

increasing fuel costs of ICEVs when more miles are made. This can happen if urban mobility concepts 

are promoted such as shared mobility services (International Energy Agency, 2017b). 

 In an article by Fontaínhas et al. (2016), the cost-effectiveness of BEVs was demonstrated for 

two car market segments, using the case of the Portuguese market conditions. Findings showed that 

purchasing is confirmed as a main barrier for BEV market uptake, in the smaller and medium car market 

segments. This demonstrates the importance of economic incentives to these market segments that 

represented the largest percentage of BEV passenger car sales in 2014. The results also emphasize 

the importance of designing non-economic incentive measures for the higher car market segment, as 

an intensive use of the vehicle would allow to offset the purchase price gap. Economic benefits should 

be directed to lower car market segments, and non-economic benefits should be more effective for high 

car market segments.  
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2.1.3.1.  Incentives and Policies 

 The reduction of the purchase price is essential as consumers often fail to evaluate the cost of 

ownership of a vehicle over its lifetime. Incentives at sale are provided, with car grants and fee waivers, 

or rebate systems based on emissions, being offered at the time of purchase. In Portugal, as of 2017, 

the first one thousand citizens to acquire an EV have access to a 2250€ grant. They are also free from 

paying the ISV, which is the vehicle registration tax, and have a low circulation tax. For companies who 

buy EVs there is also a benefit in the deduction of the profit tax (Kelley Blue Book, 2018). 

 Non-economic policies have also been implemented in localities, such as in the cases of 

Portugal and Norway, where, to reduce urban traffic congestion and improve air quality, urban access 

restrictions exist. These include total bans on some categories of vehicles in city centres, road pricings 

and permits. Parking fee waivers or reductions are also implemented, as have preferential parking spots 

with charge points. In some cities, such as Lisbon, parking fees do not apply to EVs (Kelley Blue Book, 

2018; Mahmoudzadeh Andwari et al., 2017). A full list of Portugal’s incentives towwards EVs is provided 

in Figure 9. 

 

2.1.3.2. Marketing and Reducing Lack of Knowledge 

 Manufacturers and sellers display and inform about the emissions of vehicles in salesrooms and 

websites. However, this is insufficient given the high impact of the purchase price of BEVs on 

consumers. The life cycle cost could be clearly explained to consumers so that they can be less 

dependent on the initial cost of the vehicle in their choice of vehicles. Moreover, the lack of confidence 

of consumers on safety and range issues must be tackled. Solutions include increasing visibility on EVs 

such as with taxi, carsharing and government fleets and more accurate information on the performance 

of EVs (Mahmoudzadeh Andwari et al., 2017). 

Figure 9 - Portugal's incentives towards electric vehicles (EAFO, 2018). 

Free street parking – áreas operadas pela EMEL 
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2.1.3.3.  Charging Infrastructure 

Finally, the charging infrastructure represents an important investment for public areas. It is a 

“chicken and egg” situation, as private investors would prefer to invest in a network knowing that the 

demand already exists, and the consumers would prefer buying an EV knowing the network is already 

prepared. This requires incentives for its creation (Mahmoudzadeh Andwari et al., 2017). The financing 

scheme of the infrastructure needed to develop BEVs and PHEVs is not clear yet. In Europe, the total 

investment needed for the next 40 years is estimated to be 540 billion euros to meet the demand of 200 

million vehicles by 2050 (McKinsey, 2010). In Portugal, the Mobi.E program (Program for Electric 

Mobility) has the objective of developing an innovative system of electric grid management since 2009, 

with already more than 600 posts spread throughout the country (Figure 10) (Mobi.E, 2018). Total 

publicly accessible charging positions are over 1500. 

2.1.3.4.  Current Models and Prices 

Many models of electric cars have been released with most of carmakers proposing, or planning 

on proposing soon, their own model of a BEV, showing that manufacturers believe in the potential of 

BEVs. The Mitsubishi i-MiEV, BMW i3, Nissan Leaf, Tesla Model S, Chevrolet Volt, Honda Fit, etc. are 

some of the models available (Figure 11). The battery technology used is Lithium-ion. Prices of battery 

electric cars start at 23.000€ (Kelley Blue Book, 2017), without the 2250€ government plug-in car grant 

to the first one thousand buyers of EVs (Kelley Blue Book, 2018) and without the battery renting monthly 

fee, but they are also available with other schemes, such as immediately buying the battery, which 

represents a further cost of 5000€ (Duarte et al., 2016; Mahmoudzadeh Andwari et al., 2017; Nikowitz, 

2016).  

Figure 11 - Top 5 Bestselling EV and BEV models in Portugal. (EAFO, 2018). 

Note: EVs include PHEVs and BEVs. 

Figure 10 - Number of publicly accessible charging positions in Portugal (EAFO, 2018). 
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2.2. Alternative Fuel Vehicles’ Characteristics 

 Different alternatives to EVs exist that could both reduce GHG emissions and reduce the 

dependency on oil in the transportation sector. These include improved ICEVs, FCEVs (Fuel Cell 

Electric Vehicles), FCHEVs (Fuel Cell Electric Vehicles), Biofuels and PHEVs. ICEVs can be improved 

to be more efficient, reducing their emissions, being the cheapest solution, but will hardly be a zero-

emissions technology. FCEVs offer high efficiency and the lowest emissions solution for long trips (Silva, 

2011; Silva, Ferreira, & Bento, 2014). FCHEVs have the synergy of a fuel cell and a battery, being a 

promising solution for the medium—to-long range. Biofuels present an opportunity to reduce the 

dependency on oil. Finally, PHEVs are also a good alternative to BEVs because they have a higher 

range from a smaller battery capacity and a lower price but are not a zero-emission solution (Howey, 

North, & Martinez-Botas, 2010; Mahmoudzadeh Andwari et al., 2017). Each technology offers a different 

combination of emissions and range, promising a future car market that will probably be composed of a 

mix of these technologies being used for different purposes and uses. 

2.3. Conclusion 

Electric vehicles are a technology that can already compete with conventional combustion engine 

vehicle technologies; markets are already developed, and many people own electric cars; infrastructure 

is available; and business models and incentives have been created to facilitate its purchase, yet its 

cost is one of the only things that remain not competitive with conventional vehicles. 
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3. Literature Review 

 Consumer preferences inform us about tensions existing with government incentives, social 

benefits, manufacturers, research and development, and about the overall market evolution and product 

acceptance, giving us the tools to solve these problems by changing and creating policies and answering 

technology related questions, such as what incentives would need to be created or what vehicle 

attributes would need to be changed to achieve widespread adoption of EVs. Stated choice methods 

provide a path to obtain these tools and achieve mainstream adoption of EVs by consumers. By using 

a survey to obtain preference data on consumers one can then analyze the characteristics of actual 

participants in the market (Louviere, Hensher, & Swait, 2000). 

 However, there is always some difference between a consumer’s choice behavior in the survey 

conditions created and the choice behavior in the real market situation when money is being used to do 

the purchase. Further survey design considerations will be explained in the methodology section of this 

work. For the rest of this section I will present a literature review that will be split in two parts: the first 

one covering articles that measure vehicle preferences, and the second part focusing on the results of 

these articles concerning attributes that have been found to be statistically significant influences on 

consumer purchases (Louviere et al., 2000). 

3.1. Measuring Vehicle Preferences 

 Electric vehicle adoption and market evolution research has been growing since the early 1990s 

(Kurani & Turrentine, 1994; Kurani, Turrentine, & Sperling, 1996). Many countries have contributed to 

this growth in literature, as authors want to understand the complexities of BEV adoption and of the 

introduction of a new technology in an old market. Most studies gather information on consumers who 

are not adopters of BEVs, usually sampling the general public and asking questions about BEV 

perception (Bočkarjova, Rietveld, Knockaert, & Steg, 2014; Helveston et al., 2015; Hidrue, Parsons, 

Kempton, & Gardner, 2011; Junquera, Moreno, & Álvarez, 2016; Lane & Potter, 2007), but in the last 

few years researchers have begun to gather data on people  who have had actual  experience with 

electric vehicles (Bühler, Cocron, Neumann, Franke, & Krems, 2014; Degirmenci & Breitner, 2017; 

Graham-Rowe et al., 2012; Hardman, Shiu, & Steinberger-Wilckens, 2016; Jensen, Cherchi, & Mabit, 

2013). Still, these studies remain scarce, and more of these are needed to guide the transition from 

ICEVs to BEVs. An overview of studies is provided in Table 1. 

 Early publications study potential early adopters by interviewing multi-car households in the US 

(Kurani & Turrentine, 1994; Kurani et al., 1996). Predictions were made that early BEV users would be 

households with 2 or more cars and have a garage where at least one car could be parked. In Lane, 

(2007), car buyers are found to have poor knowledge on cleaner car technologies, the environmental 

impacts of cars, and their ownership costs. In Hidrue, (2011), a study was made on US residents over 

the age of 17. It predicted that early adopters would be young, educated, have green lifestyles, and fuel 

concerns. Income and multiple car ownership were found to not be key characteristics, and consumers 

showed a high willingness to pay for a BEV with good range, fast charge time, fuel cost savings, reduced 

emissions and overall good performance. Early adopters also have pro-environmental and pro-
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technology attitudes, are highly educated, have a high economic status (Hidrue et al., 2011), have two 

or more cars (Kurani & Turrentine, 1994), are young to middle, would likely have owned a hybrid vehicle, 

have fuel cost concerns, and are mostly male (Hidrue et al., 2011). These generalizations are made 

from data obtained from potential BEV users. To validate this data, evidence from actual early adopters 

is needed. 

 Studies were also made on user responsiveness to BEVs to identify barriers to its adoption and 

find a way to improve and market them. A study on the Mini E company in Germany (Bühler et al., 2014) 

involved 79 participants in a six-month EV trial. Respondents were interviewed before, during and after 

the trial. The study showed that high purchase prices and limited range represent the main barriers to 

adoption. In the UK, another study gathered data on 40 participants in another EV trial where 20 people 

were given a PHEV and the other 20 people a BEV for a period of 7 days. All participants in the study 

were drivers of ICEVs. Using qualitative interviews to gather data, it was found that users found 

purchase prices were too high (Graham-Rowe et al., 2012). 

 Consumer preferences between conventional vehicles and cleaner car technologies are another 

topic that can help understand the gap that exists between powertrains. In Helveston et al., (2015) 

consumer preferences for internal combustion engine, hybrid electric, plug-in hybrid electric and battery 

electric vehicle technologies in China and the US are studied, also providing data on differences 

between countries’ evolution in the adoption of EVs. Results showed that gasoline vehicles were the 

most attractive to consumers, and American respondents showed a significant lower willingness-to-pay 

for BEV technology than Chinese respondents.  

  In Hardman et al. (2016), data was gathered from actual early adopters. These were 

found to have a high income, high education, higher average car ownership, be mostly male, and a 

significant percentage had owned an HEV before, corroborating most of the assumptions made within 

previous literature. Furthermore, the 340 respondents were divided into two groups: high-end adopters 

and low-end adopters. Significant socio-economic and psychographic differences were found, with high-

end adopters having higher incomes, higher education, higher age, and showing greater empathy with 

BEV technology and taking less time to adopt it. 

 Currently, within literature, there are few studies that explore the future purchase intentions of 

current BEV owners. This data is important to understand the diffusion of BEVs in the market, revealing 

if BEVs have enough benefits to convince adopters to continue with ownership. In Hardman et al. (2016), 

it was found that high-end adopters of EVs are likely to continue with BEV ownership, also presenting a 

high brand loyalty, while-low end adopters were less likely to continue with BEV ownership and showed 

lower brand loyalty. Nevertheless, both groups had a higher than 65% share of respondents that would 

continue buying BEVs in the future. 
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Table 1 - Overview of studies on vehicle preferences. 

Author(s) (year) Country 
Time of 
data 
collection 

Number of respondents 
New vehicle 
alternatives included 
in given choice set 

Data Collection 
Method 

Kurani, Turrentine, & Sperling (1994) USA 1990 51 households BEV Interview 

Kurani, Turrentine, & Sperling (1996) USA 1992-1996 454 households HEV, BEV Survey 

Potoglou & Kanaroglou (2007) Canada 2005 482 AFV (general), HEV Survey 

Mau, Eyzaguirre, Jaccard, Collins-Dodd, & 
Tiedemann (2008) 

Canada 2002 916 HEV, FCV Survey 

Hidrue, Parsons, Kempton, & Gardner 
(2011) 

USA 2009 3029 BEV Survey 

Mabit & Fosgerau (2011) Denmark 2007 
2146 

AFVs including BEV, 
HEV 

Stated Choice Dataset 

Musti & Kockelman (2011)  USA 2009 645 HEV, PHEV Survey 

Qian & Soopramanien (2011) China 2009 527 BEV, HEV Survey 

Maness, M., & Cirillo (2011) USA 2010 
Not specified 

AFVs including BEV, 
PHEV 

Survey 

Caperello & Kurani (2012) USA 2008 
36 households PHEV 

Vehicle Trial and 
Interviews 

Graham-Rowe et al. (2012) UK 2010 40 BEV, PHEV Interview 

Achtnicht, Bühler, & Hermeling (2012) Germany 2007-2008 
598 

AFVs including BEV, 
HEV 

Survey 

Hess, Fowler, Adler, & Bahreinian (2012) USA 2008 944 AFVs including BEV Survey 

Jensen, Cherchi, & Mabit (2013) Denmark 2012 369 BEV Two-wave Survey 

Hackbarth & Madlener (2013) Germany 2011 711 AFV (general) Survey 

Rasouli & Timmermans (2013) Netherlands 2012 726 BEV Survey 
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Franke & Krems (2013) Germany 2013 79 BEV EV Trial and Survey 

Chorus, Koetse, & Hoen (2013) Netherlands 2011 
616 

AFVs including BEV, 
PHEV 

Survey 

Daziano & Bolduc (2013) Canada 2002-2003 866 NGV, HEV, FCV Survey 

Burgess, King, Harris, & Lewis (2013) UK 2012 55 BEV EV Trial and Survey 

Bočkarjova, Rietveld, Knockaert, & Steg 
(2014) 

Netherlands 2012 2977 BEV, HEV Survey 

Hoen & Koetse (2014) Netherlands 2011 
1903 

AFVs including BEV, 
PHEV 

Survey 

Glerum, Stankovikj, Thémans, & Bierlaire 
(2014) 

Switzerland 2011 666-593 BEV Survey 

Bunce, Harris, & Burgess (2014) UK 2012 135 BEV EV Trial and Survey 

Petschnig, Heidenreich, & Spieth (2014) Germany 2014 1080 AFV (general) Survey 

Kim, Rasouli, & Timmermans (2014) Netherlands 2012 726 BEV Survey 

Helveston et al. 
 (2015) 

USA/China 2012-2013 572/384 BEV, PHEV, HEV Survey 

Valeri & Danielis (2015) Italy 2013-2014 121 HEV, BEV Survey 

Junquera, Moreno, & Álvarez (2016) Spain 2014 1245 HEV, BEV Survey 

Hardman, Shiu, & Steinberger-Wilckens 
(2016) 

UK 2014 340 BEV Survey 

Degirmenci & Breitner (2017) Germany 2015 40 BEV EV Trial and Survey 

Higgins, Mohamed, & Ferguson (2017) Canada 2015 20,520 households BEV, PHEV, HEV Dataset Analysis 

Wang, Tang, & Pan (2017) China 2016 247 BEV Survey 

 



 

19 
 

 

3.2. Consumer Preferences 

 Research on electric vehicle adoption can be divided into two categories: economic and 

psychological. These are different in their focusing factors, theories and models and attributes. 

 Economic studies concentrate on finding the weights of attributes in decision-making. Most 

studies apply discrete choice analysis to analyze data by making consumers make a choice between a 

group of vehicle alternatives, each having different characteristics and attributes. Consumers make 

trade-offs between attributes when making decisions, which are then found to be significant or not (Liao, 

Molin, & van Wee, 2017). 

 Psychological studies explore attitudes, emotions and perceptions of EVs, and purchasing 

intentions for EV adoption. These studies focus in uncovering the relationships between all these factors 

and their influence in the process of deciding. Unlike economic studies, psychological studies usually 

do not specify EV attributes and ignore other vehicle types, such as ICEVs (Liao et al., 2017). 

 To increase EV diffusion, manufacturers and governments improve EV attributes and policies, 

respectively. Other factors that are improved include infrastructure quality and marketing and sales 

campaigns. Economic studies provide a more objective way to understand how consumers see EV 

attributes and the effectiveness of current policies and strategies. As so, this study will utilize an 

economic study framework. 

 This section provides an overview of the findings of literature on the significance of certain 

attributes. Previous preference studies on EVs have focused on economic, technical, operational, 

infrastructure and policy attributes. Some explanation is provided on how attributes are defined and 

measured and their significance as a parameter. Differences in findings between studies is also taken 

into consideration. Some attributes that were found to be repeatedly related with individual-related 

variables are also discussed. 

3.2.1. Economic attributes 

 Economic attributes refer to monetary costs related with the vehicle purchase and use. 

 Purchase price is studied in all reviewed works and is found to have a highly negative influence 

on EV adoption. Several studies found income to have an effect on this, with people with higher incomes 

being less price-sensitive than others (Achtnicht et al., 2012; Hackbarth & Madlener, 2013; Hess et al., 

2012; Mabit & Fosgerau, 2011; Potoglou & Kanaroglou, 2007; Valeri & Danielis, 2015), while Jensen,  

(2013) found this attribute to be insignificant. Rasouli & Timmermans (2013) found that heterogeneity is 

significantly high when the price of EVs is much higher than an ICEV, while Junquera et al. (2016) found 

that reducing EV price in comparison to ICEVs could increase the willingness to buy one. High-end 

adopters were found to be more likely to continue purchasing BEVs in the future (Hardman et al., 2016). 

Car size also has an influence on price sensitivity: Higgins et al. (2017), found significant heterogeneity 

in the choice of powertrain across seven different vehicle segments, with luxury and pickup buyers being 
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among the most distinct, and Jensen et al. (2013) observed that buyers of smaller cars have a higher 

marginal utility of price. Consumers who choose used cars also find price to be more important than 

consumers who buy new cars (Hoen & Koetse, 2014; Jensen et al., 2013). Furthermore, individuals who 

are more interested in the practical aspects of the car, as opposed to design characteristics, are less 

sensitive to price (Glerum et al., 2014). 

 Operation cost also appears in every study, although in different forms. Almost all studies use 

energy cost as the attribute: either cost per (100) km or both fuel efficiency and fuel price (Musti & 

Kockelman, 2011). Some also include regular maintenance costs (Hess et al., 2012; Higgins et al., 

2017). Or combine it with energy costs as a combined operation cost attribute (Mabit & Fosgerau, 2011). 

Nevertheless, all configurations are found to negatively affect the decision to purchase a car, which 

gives EVs an advantage over ICEVs, since EVs generally have lower operation costs (lower energy 

costs and lower maintenance costs). Jensen et al. (2013) found that the marginal utility of fuel cost for 

EVs is much higher than for ICEVs, while Higgins et al. (2017) found that those that care about fuel 

economy are more likely to acquire an EV. Moreover, it was observed that people with higher incomes 

placed lower importance on fuel costs (Helveston et al., 2015; Valeri & Danielis, 2015). 

 Battery lease cost is included in a few studies. Glerum et al. (2014) considered this different 

business model, besides the more typical one-time purchase one. As the other costs, it has a negative 

impact on purchase intentions. People who are more open to leasing were found to be less sensitive 

towards lease cost. Valeri & Danielis (2015) also included an alternative with the option of battery lease 

but did not separate its effect from the impact of brands. Yet, out of seven cars, the one with the battery 

lease option was the least preferred by respondents, which can show that consumers do not like the 

idea of paying a monthly fee for the battery, in contrast with the one-time purchase option. 

3.2.2. Technical attributes 

 These attributes describe the technical characteristics of the vehicle itself. Short driving range 

is assumed to be one of the biggest barriers to the widespread adoption of EVs. Studies normally 

operationalize it as driving range with a full battery, although in Bočkarjova et al. (2014), range under 

normal and unfavorable circumstances was considered. Generally, it is found to have a positively 

significant effect on EV adoption decisions. Jensen et al. (2013) found that the marginal utility for driving 

range is much higher for an EV than it is for an ICEV. Dimitropoulos, Rietveld, & van Ommeren (2013) 

argued that preference for range, charging time and charging station density may be related. In 

Helveston et al. (2015), a longer all-electric range by PHEVs (the distance powered by the battery) also 

increases the probability of purchase. 

 Rasouli & Timmermans (2013) found that up to one hundred km of range, heterogeneity is very 

high, implying that some respondents are truly interested in buying an electric car regardless of its 

performance, while others will not consider purchasing an electric vehicle if the cruising range is less 

than one hundred km. Heterogeneity is also found to be very small and not significant if the cruising 

range is within 400 km. People who have a lower annual mileage show a lower preference for driving 

range (Hoen & Koetse, 2014). Junquera et al. (2016) rejected that people who drive more than 200 km 

daily are more willing to buy an EV. House-holds with multiple cars are less concerned about a relatively 
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low EV range (Jensen et al., 2013), since they have an ICEV available for long distance trips. Direct 

experience with EVs is expected to help reduce “range anxiety”(Bunce et al., 2014; Franke & Krems, 

2013). Jensen et al. (2013) also found that people value EV driving range almost twice as highly after 

they have driven an EV for three months. Franke, Neumann, Bühler, Cocron, & Krems (2012) observed 

that some personality traits and coping skills for stress can relieve concerns about EV range. 

 Recharging time is found to be significant in all the studies that incorporated it. Aside from 

Bočkarjova et al. (2014), none of the studies differentiated between slow and fast charging. As explained 

before, charging time varies greatly, since it depends on several characteristics, such as the power of 

the charging post and the battery capacity. 

 Performance is generally represented by engine power, acceleration time, or maximum speed. 

Consumers are found to favor better performance. She, Qing Sun, Ma, & Xie (2017) found that 

respondents who focused on vehicle performance expressed lower BEV acceptance. In Mabit & 

Fosgerau (2011), acceleration time is found to be insignificant, since heterogeneous preferences among 

respondents may balance each other: males exhibited a significant preference for fast acceleration, 

while females preferred a slower acceleration. Potoglou & Kanaroglou (2007) also found that single 

people value shorter acceleration time more. 

 Concerning emissions, these are absent while driving EVs, with many studies setting different 

levels of CO2 emissions for EVs in the choice experiment representing the emissions of electricity 

generation. Studies either directly use absolute CO2 emissions per kilometer or the percentage relative 

to a gasoline vehicle. In Hackbarth & Madlener (2013), high emissions are disfavored by all car buyers 

but are rejected even more by environmentally ware consumers. In Higgins et al. (2017), respondents 

that care about zero emissions are more likely to acquire an EV, and in Degirmenci & Breitner (2017) 

environmental performance is found to be a stronger predictor of attitude in purchasing intentions than 

price value and range confidence. 

 Brand and diversity: Some studies included cars with brands, while others focused on attributes. 

Helveston et al. (2015) identified cars by their country manufacturer, to maintain a statistically 

manageable number of alternatives. By doing this, they found that people prefer brands from certain 

countries and the preference order differs between countries. Chorus et al. (2013) and Hoen & Koetse 

(2014) found that having a more diverse supply of EV models available in the market increases the 

probability of picking an EV. This can also be an indicator of EV market maturity and explain the low EV 

sales of EVs, as, for now, there is a small number of EV models for sale, and some potential EV buyers 

may not like the specific brands and models available, although all brands are developing their own EV 

models to compensate for this in the future. 

 Warranty is found to affect EV adoption positively (Mau et al., 2008), yet, its significance remains 

unclear. Jensen et al. (2013) found the influence of battery life to increase after respondents participated 

in a three-month EV trial period but proved insignificant. Junquera et al. (2016) found that increasing 

battery lifetime could increase the willingness to buy an EV. This issue can become relevant because 
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there are a lot of uncertainties regarding battery life and consumers may prefer more certainty in these 

aspects, as a warranty brings more battery life, indirectly. 

3.2.3. Infrastructure attributes 

 These attributes focus on the availability of charging infrastructure. Different studies use varying 

approaches to operationalize it. Some studies show the density of charging stations relative to gas 

stations, while others display the presence of a charging station in different areas: at home, work, etc. 

In most studies it has a significantly positive effect, possibly because more charging infrastructures save 

time and search cost for users as well as relieving range anxiety. Jensen et al. (2013) found that long 

distance travelers value chargers in work places more than others and prefer a higher density of 

charging stations. 

 Nonetheless, the reviewed studies do not differentiate slow charging posts from fast charging 

ones, which have different purposes. Public slow charging posts are mainly situated in workplaces or 

shopping malls, where parking is for longer periods, while fast charging stations are mostly located on 

highways to support longer EV trips. Unlike ICEVs, which require regular visits to gas stations for 

refueling, EVs allow users to rely on home chargers if one’s daily trips are within the EV’s range. Bunce 

et al. (2014) found that after a trial period, users preferred to recharge at home rather than refueling at 

gas stations due to its convenience. 

3.2.4. Policy attributes 

 These include different policy instruments and incentives to promote EV adoption. If the 

preference for a certain policy is significant, then the policy can be regarded as potentially effective. 

However, the effectiveness of incentives, which aim to encourage the substitution of ICEVs by EVs, 

could have involuntary rebound effects, such as increasing the number of cars in a household (Higgins 

et al., 2017; Holtsmark & Skonhoft, 2014). 

 Regarding one-time price reduction policies, reducing purchase tax is significant in all cases, 

while reducing purchase price is only significant in some studies. The difference can be most clearly 

seen in Hess et al. (2012): a 1000$ tax reduction is significantly positive, while a $1000 price reduction 

is not significant. Possibly, this can be explained due to the higher symbolic value attached to a higher 

priced car. Gallagher & Muehlegger (2011) also found that the type of tax incentive offered is as 

important as the generosity of the incentive. 

 Regarding usage cost reduction policies, annual tax reduction seems to be the only significant 

policy, while toll reduction and free parking are not significant in any of the studies that explored their 

effects. A usage cost reduction seems to be effective only when people value it more than other 

expenses, as is the case of long-distance travelers, who value toll reduction more. Furthermore, ready 

availability of parking spaces and cheap or free parking are likely to create indifference towards 

dedicated and free parking space (Potoglou & Kanaroglou, 2007; Qian & Soopramanien, 2011). 

Discounted or free electric charging is found to have a big significance in Wang et al. (2017). 

 There was also one non-economic policy tested for its effectiveness of giving EVs access to 

high occupancy vehicle (HOV) lanes. Wang et al. (2017) found that access to bus lanes deserves the 
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promotion as an effective non-economic incentive. Still, the location of the data collection may play a 

role, as people living in places without serious traffic congestion may not value access to HOV lanes 

(Potoglou & Kanaroglou, 2007; Qian & Soopramanien, 2011). 

3.2.5. Dynamic preference 

 It has been previously suggested that early adopters of EVs will be similar regardless of 

geographic location due to them having comparable socio-economic characteristics, and because 

diffusion processes are the same in different markets (Hardman et al., 2016). However, this does not 

mean that preferences are stable. For EV preferences, and new technologies in general, this is not true. 

Two reasons can explain this: first, EVs have only recently become available in a bigger scale, and 

different groups of people will adopt EVs successively as the acceptance of this innovation develops 

and grows, the same going for the current state of adoption, which is only the result of past developments 

and growth in acceptance. People who enter the market at a different point in time are expected to have 

different preference profiles. Therefore, the preferences of consumers may vary over time (Rogers, 

2003). Secondly, since EVs are still relatively unfamiliar to most people and are continuing to develop, 

consumers’ preferences are expected to develop along with familiarity with EVs, market penetration, 

technological progress, social influence, etc. If preferences change significantly, the results of EV 

preference studies that assume static preference are only valid for a limited period. 

 Many studies underlined the importance of dynamic preference, with some focusing on one 

preference-changing factor. Taking into account the innovation adoption theory of Rogers (2003), 

Bočkarjova et al. (2014) divided people into five categories according to their expected market entry 

time: innovators, early adopters, early majority, late majority, and traditionalists. They were found to 

have different preference profiles. Maness & Cirillo (2011) investigate dynamic preference in 

technological advancement by setting different attribute levels for five consecutive years. Mau et al. 

(2008) concluded that preference dynamics can also be affected by changes in EV market share. 

Nevertheless, all studies explored only one factor separately and did not investigate the combined effect 

of multiple possible sources of dynamics. 

3.2.6. Factors accounting for heterogeneous EV preferences 

 There are some individual-related variables which are found to have an impact on the general 

preference for EVs. Almost all of them are found to be insignificant in some studies and excluded in the 

final conclusions. Socio-economic and demographic characteristics are the most predominant 

categories of individual-related attributes in choice studies, generating divergent findings on their effects 

on EV preference. From all of them, including age, gender, education level, income, and household 

composition, it is not clear if they have a positive influence, a negative one, or even if they are significant 

at all, since there is supporting evidence for all claims (Liao et al., 2017). A review of these can be seen 

in Table 2. 

 Psychological theories use a different set of factors to explain behavior including perceptions, 

attitudes, norms, etc. Choice studies also attempt to incorporate some of these constructs for a more 

comprehensive model with higher explanatory power. Since the main reason for EV adoption is 

presumed to be environmental concerns, a personal norm in environmentally friendly behavior is most 
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often included and found to be positively related to EV purchase intentions. It is worth noting that its 

measurement differs among choice studies: most use indicators including environmentally friendly 

behavior and environmental concerns. Daziano & Bolduc (2013) measure respondents’ support for 

transport policies and awareness of transport problems. Concerning perception variables, they can be 

useful to compensate for the aspects that are not included as attributes in the choice experiment 

Petschnig et al. (2014). Kim et al. (2014) measure the specific perception of EVs as an environmentally 

friendly vehicle. They also found that concern for value, battery and technological risks all contribute 

negatively to the probability of choosing an EV. 

 EV adoption is sometimes described as an innovation adoption behavior due to the recent 

growth in EV adoption. The theory of innovation diffusion Rogers (2003) propones that the 

innovativeness of an individual can have a positive effect on EV adoption. Many psychological studies 

also concluded that uncertainty regarding technological progress has a negative impact on the intention 

to adopt an EV since electric vehicles are either considered as a “car of the future” (Burgess et al., 2013; 

Caperello & Kurani, 2012) or a “work in progress” (Graham-Rowe et al., 2012). Besides environmental 

friendliness and innovativeness, other psychological constructs are also expected to have an impact on 

EV diffusion. Steg (2005) observed that instrumental, hedonic and symbolic motives influence car 

purchase and use. Emotions are also found to be significant in Graham-Rowe et al. (2012). These 

variables are rarely included in choice studies on EV preference. The only example is Helveston et al. 

(2015) who investigated the symbolic valued of a BEV: in the US people who attach high symbolic value 

to their vehicle are more prone to purchasing an EV implying that EV symbolizes high social status. In 

China it is the opposite case. 

 A person’s EV preferences have also been found to be related to their patterns of mobility, 

location of residence, and the characteristics of their current and future car (Hardman et al., 2016). 

These variables are, however, hardly independent as they are usually correlated with other socio-

economic and psychological factors. 

 Knowledge and exposure (owning an EV, test driving, trial periods, etc.) to EVs are assumed to 

have an impact on preferences. Jensen et al. (2013) did a two-wave choice study including an EV trial 

period in between studies. They concluded that exposure to an EV through a three-month trial confirmed 

consumers’ worries with EVs and had a negative impact on their preference for EVs. Bühler et al. (2014) 

concluded that experience had a significantly positive effect on the general perception of EVs and the 

intention to recommend EVs to others, but not on attitudes and purchase intentions. Degirmenci & 

Breitner (2017) conducted interviews with 167 respondents after they took a test drive on an EV. They 

found experience with EVs was an important factor as well. In Bühler et al. (2014) and Graham-Rowe 

et al. (2012), EVs were given to respondents for a certain amount of time, and from qualitative interviews, 

were found to believe that purchase prices were too high and that limited range still represented a main 

barrier to adoption. 
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Table 2 - Individual-specific variables influential for EV preference. 

Factors Specific Variables Studies which find it has significant 
positive effect 

Studies which find it has significant 
negative effect 

Socio-economic and demographic variables    
Gender Male Kim et al. (2014); Rasouli & Timmermans 

(2013) 
Jensen et al. (2013); Qian & 
Soopramanien (2011); Rasouli & 
Timmermans (2013) 

Age  Higgins et al. (2017); Junquera et al. (2016); 
Musti & Kockelman (2011); She, Qing Sun, 
Ma, & Xie (2017) 

Hackbarth & Madlener (2013); Hidrue 
et al. (2011); Qian & Soopramanien 
(2011) 

Income  Musti & Kockelman (2011); Qian & 
Soopramanien (2011); Rasouli & 
Timmermans (2013); Wang et al. (2017) 

Helveston et al. (2015) 

Education level  Hackbarth & Madlener (2013); Hidrue et al. 
(2011); Higgins et al. (2017); Kim et al. 

(2014); Rasouli & Timmermans (2013) 

 

Household composition Household size Qian & Soopramanien (2011)  

 Family size Kim et al. (2014); Rasouli & Timmermans 
(2013); She et al. (2017) 

Qian & Soopramanien (2011) 

 Number of drivers in 
household 

 Qian & Soopramanien (2011) 

Psychological factors    

Pro-environmental attitude  Achtnicht et al. (2012); Daziano & Bolduc 
(2013); Degirmenci & Breitner (2017); 
Hackbarth & Madlener (2013); Hidrue et al. 
(2011); Higgins et al. (2017); Jensen et al. 

(2013); Kim et al. (2014); She et al. (2017) 

 

Innovativeness  Bočkarjova et al. (2014); Hidrue et al. 
(2011); Kim et al. (2014) 

 

Cas as a status symbol  Helveston et al. (2015) (US) (Helveston et al., 2015) (China) 

 
 
Mobility and car-related conditions 
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Current car condition Car owner Qian & Soopramanien (2011); She et al. 

(2017) 
 

 Second-hand car Jensen et al. (2013)  

 Number of vehicles Helveston et al. (2015); Jensen et al. 
(2013); Qian & Soopramanien (2011) 

 

Expected car condition Driving range Wang et al. (2017)  

Current mobility habit Percentage of urban trips Hackbarth & Madlener (2013)  

 Annual mileage  Hoen & Koetse (2014) 

 Frequency of long trips Hidrue et al. (2011)  

 Commuting distance  Qian & Soopramanien (2011) 

 Commuting frequency  Hoen & Koetse (2014) 

Spatial variables    

Charging capability Having charging facilities at 

home 

Hackbarth & Madlener (2013); Helveston et 
al. (2015); Hidrue et al. (2011); Hoen & 

Koetse (2014) 

 

 Having a garage  Valeri & Danielis (2015) 

Living in an urban area  Musti & Kockelman (2011)  

Countries and regions  Helveston et al. (2015)  

Experience  Degirmenci & Breitner (2017) Jensen et al. (2013) 

Social influence    

Market share  Mau et al. (2008)  

Market share in social network  Kim et al. (2014); Rasouli & Timmermans 
(2013) 
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 An individual’s decisions are presumed to be influenced by the behavior of people in their social 

network (Kahn, 2007; Lane & Potter, 2007) and social norms, present in the behavior of the collective 

society (Araghi, Kroesen, Molin, & van Wee, 2014). Many qualitative studies found that social influence 

plays an important positive role in EV promotion (Axsen & Kurani, 2011). Among choice studies, the 

influence of an individual’s social network on HEV adoption has been demonstrated (He, Wang, Chen, 

& Conzelmann, 2014). Social norm has been found to be significant: a higher EV market share 

increases EV preference (Mau et al., 2008). Two studies (Kim et al., 2014; Rasouli & Timmermans, 

2013) investigated social influence in EV preference studies. As variables for social influence they used 

EV market share among different groups (friends and acquaintances, family, colleagues) and the nature 

(positive or negative) of public reviews about EVs. Both has a significant although small impact on EV 

preferences. 

 Most studies explore the interaction between individual-related variables and preference 

parameters separately without analyzing the correlation between different categories of individual-

related variables. One exception is the correlation between psychological factors and other variables: 

Kim et al. (2014) found psychological factors to be related to socio-economic characteristics, Daziano 

& Bolduc (2013) with mobility habits and Jensen et al. (2013) with car condition. There are certainly 

more expected correlations: for example, residential locations, mobility habits and car-related conditions 

are related to socio-economic characteristics; while personal norms can also be influence by society. If 

these correlations are not considered in the final model, the model may suffer and arrive at incorrect 

estimates. This may also be the reason for the contradictory findings of the effects of socio-economic 

characteristics on EV preference. However, including all the variables mentioned above and controlling 

for all possible correlations may lead to an excessively complicated model and overfitting. 

3.2.7. Conclusion 

 Economic, technical and infrastructure attributes are found to be significant in vehicle purchase 

choice in all studies reviewed. Policy incentives such as tax reductions are considered effective, but 

others (pricing, usage cost reduction, non-economic incentives) remain dubious. There is preference 

heterogeneity in many attributes and several individual-related characteristics have been identifies 

which may account for this. 

 In general, the effect of this individual-related variables on EV preference remans ambiguous. 

Psychological variables are the exception and have a proven stable effect, shown by several studies. 

Regarding socio-economic variables, the impact is unclear and sensitive to small changes in model 

specification. Existing evidence is contradictory. Some variables are only included in a few studies, 

making their effects yet inconclusive. In most cases, the correlation between all these variables has not 

been controlled, not avoiding several biases that can come from it. More research is necessary to clarify 

these relationships and other methods are needed to add more rigor and confidence to the results. 
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4. Methodology 

 Comprehending the behavioral responses of individuals to the actions of business and 

governments has always been of interest to a wide spectrum of society. Whether a simple exercise 

such as gauging the effect of an increase in price of a specific good or service, or a more complex one 

such as evaluating the introduction of a new product with private and public impacts, assessing and 

predicting the nature of individual and aggregate responses is vital for the appraisal of the resulting 

costs and benefits (Louviere et al., 2000). 

 Deciding is an omnipresent state of activity in all societies. Individual choices are moved by 

experience, advertising, habit, inertia, peer pressures, environmental constraints, family constraints, 

accumulated opinion, and others; expressing themselves in many ways, such as supporting one 

outcome and rejecting others, manifesting this through active responses (e.g., choosing to use certain 

products or services through purchases) (Louviere et al., 2000). 

 In this study I aim to investigate the responsiveness of potential and actual participants in the 

EV market, understanding and analyzing individual choice behavior. Our research questions will then 

be: How are Portuguese preferences towards electrified vehicle technologies and attributes? And what 

drives electric vehicle purchase in Portugal? 

4.1. Survey Design 

 To do this I created a stated preference survey. A survey refers to any form of data collection 

involving samples of respondents and the elicitation of their preferences/choices. Choice-based conjoint 

(CBC) analysis was chosen to measure consumer preferences. In CBC analysis, participants are the 

subjects of a survey experiment in which they are asked to compare several product profiles (each 

defined by a certain number of attributes, such as price, brand, type, etc.) and choose the product they 

are most prone to purchase (Louviere et al., 2000). 

 Conjoint analysis has been widely used to examine the relative importance of a product’s many 

attributes to one another (Helveston et al., 2015; Hidrue et al., 2011; Rasouli & Timmermans, 2013). 

The approach involves asking participants in an experiment to make trade-offs among several products, 

each with different levels of the same attributes. These trade-offs are typically presented in one of three 

ways: ranking-based, rating-based, and choice-based. In a ranking-based experiment, participants are 

asked to rank each alternative relative to one another; in a rating-based experiment, they are asked to 

give a rating along a scale of each alternative relative to one another; and in a choice-based experiment, 

they are asked to choose a single alternative that they are most likely to buy in a real buying situation. 

The choice-based experiment is the chosen one for this research study as it more realistically mimics 

a true buying scenario (in which you only choose one product rather than rank several), and because it 

has been shown that this is especially true when price is one of the attributes shown to respondents 

(Huber, Wittink, Johnson, & Miller, 1992). 

 The survey design is based on the survey of Helveston et al. (2015), which evaluated U.S. and 

Chinese preferences for electrified vehicle technologies and attributes. To do this, they fielded two 
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identical surveys in both countries. Their main study goals were to provide enough information about 

consumer preferences, but also to match as closely as possible the survey-taker’s experience to the 

experience of making product choices in the marketplace and to limit the cognitive burden on the 

respondent taking the survey. Their survey can be seen in Annex 1. The decision to follow their survey 

structure was due to the variety of information gathered on consumers already validated and published, 

and because of the research and field work that was already backing the survey structure. In addition, 

this gave us time to focus on adapting the survey to the Portuguese language; test other attributes that 

I found interesting; test some attributes that more recent literature found significant. 

 I took out questions that did not make sense for the Portuguese car purchasing scenario, such 

as asking people to rate the importance they give to towing capacity, as Portuguese people do not 

usually consider this option. We also did not ask people to rate their favorite vehicle brands. In 

Helveston’s survey it was useful to test differences between Chinese and American cultures’ favorite 

brands, but for us it was only to find what Portuguese people think. I also did not test “vehicle brand” 

and “fast charging capability” in the choice-task experiment. This choice was to make the data easier 

to analyze and to reduce the burden of analyzing each choice-task to the respondent. 

 I added questions on what percentage of driving people dedicate to their daily routine, such as 

driving kinds to school, going to work, going home, etc. Also asked respondents if they have a driver’s 

license. This was to find some differences between those who have it and those who do not. Few people 

answered that did not have a driver’s license, so this attribute was not eligible to find any relations. 

 The survey was structured with a vehicle image section; a choice experiment section; questions 

on demographics, experience, knowledge, and attitudes towards driving and electrified vehicles; and 

information about each respondent’s previous vehicle purchases and daily and annual vehicle miles 

traveled.  

 Due to certain stereotypes and presuppositions associated with certain vehicle types (such as 

associating an HEV to a Toyota Prius, or a BEV to a Tesla) I asked early in the survey for the 

respondents to choose a vehicle class and select an image of a vehicle they find attractive aesthetically, 

as can be seen in Figure 2. Once selected, this image stayed fixed at the top of each choice question. 

The objective was to make respondents feel they were selecting a vehicle options package, reducing 

the effect of the aesthetics of the vehicle and vehicle size/class, and focusing on its attributes.  
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 The choice section was composed by 12 choice-tasks. Each choice-task had three alternatives. 

Each alternative had four attributes – vehicle type, purchase price, operation cost, and acceleration 

time – each with several levels, as can be seen in Figure 12. Price and Operation Cost were chosen 

due to being studied consistently by literature. On the other hand, acceleration time was picked due to 

being an attribute that has not been studied as consistently as the others, so the objective was to 

provide more information on how much people give importance to this attribute. 

Figure 12 - Choice-Task 1 accompanied by the vehicle image 
chosen by the respondent. 

Note: This is a screenshot form the actual survey. 

Figure 12 - Vehicle image choice. 

Note: By choosing the "Intermediate" category the respondent would be directed to a section of 
"Intermediate" vehicles from which to choose, which would then be over each choice-task. This is a 

screenshot from the actual survey. 
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 Vehicle type included ICEVs, HEVs, PHEVs, and BEVs with different ranges. Price was shown 

in Euros. Operation Cost was shown as cost per kilometer driven. Finally, the Acceleration Time was 

operationalized as the time the vehicle takes to accelerate from 0 to 100 kilometers per hour. Each 

attribute’s levels considered the market sales price for the different types of vehicles, the country’s 

national fuel cost, and the different performance characteristics. Levels created were obtained viewing 

national car brand websites and looking for vehicles who are in the same size segment, but with different 

powertrains. Three segments were studied: Luxury Sedan, SUV, and Hatchback. Out of these three, 

the Hatchback segment was the chosen one as it is the most common car size to see in Portugal’s 

cities. Vehicle attributes were picked from a Nissan Leaf as a BEV, a BMW 22xe as a PHEV, a Toyota 

Auris Hybrid as an HEV, and a Golf Confortline as an ICEV. These levels can be seen in Table 3. 

Choice-tasks were created with different combinations of these levels to obtain different data and look 

for significance and correlation. 

Table 3 – Attribute levels created. 

Attributes Levels 

  

Vehicle Type Elétrico (BEV)/ Semi-Elétrico (PHEV)/ Híbrido (HEV)/ 

Gasolina/Gasóleo (ICEV) 

Price (€) 29.150€/ 39.350€/ 21.715€/ 25.443€ 

Operation Cost (€/100km) 4€/ 6,9€/ 5,1€/ 7,2€ 

Acceleration Time (0-100km/h) 8s/ 6,7s/ 13,5s/ 9,2s 

Note: In the experiment the table had only 3 options and attributes were varied. 

 
 In the final part of the survey, there were some demographics questions as well as questions 

concerned with personal experience, attitudes, and knowledge about driving and electrified vehicles. 

To rate attributes not included in the choice section, such as storage space, safety, reliability, outward 

appearance, and environmental attitudes, a 5-point Likert scale was used. Other questions include 

attributes such as access to parking, income, gender, age, access to vehicle charging, family size, 

education level, previous vehicle purchases, marital status, and daily and annual vehicle miles traveled. 

The survey can be seen in Annex 2 – Questionnaire/Survey. 

 Questions were put like this, for example: 

1. When was the last time you bought a car? 

2. Please evaluate how much importance you give to this attribute when making a car purchase 

decision: 

Preço 
Not 

Important 

 0  1  2  3  4 Very   

Important 

      3. Gender? 
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4.2. Data Collection 

 The data collection was made through an online survey in Google Forms platform. The survey 

was available to everyone over the age of 18. Another goal was to obtain answers from actual EV 

owners. Initially, the survey was available as a pilot for ten people to answer. This served as a test to 

analyze the information garnered and understand if it was in accordance with research objectives; 

implement necessary changes to the survey; and decide if the survey was ready to be distributed for 

widespread answering. 

 The survey was available during the month of August 2018 and a total of 180 responses were 

collected. Some respondents were found to participate in the choice-task experiment by always picking 

the same option number, resulting in answers that did not make sense, showing their inattention to the 

experiment, thus failing to provide appropriate data, and were eliminated from the sample, reducing it 

to 138 respondents. All responses were collected online trough Google Platforms. Surveys were sent 

to all kinds of subjects, including customers from car dealerships to get better data on new car buyers, 

and were posted in EV activist groups on Facebook to get a better sample of people who have 

experience with EVs.  

4.3. Data Analysis 

 To analyze the data gathered in this survey Excel was used to organize data, create charts and 

graphs, discriminate groups and correlate attributes. The graphs focused on respondent’s choice of 

different price, operation cost, and acceleration time levels, and the times that respondents picked the 

different vehicle types. I then created different demographic and experience groups, such as age, 

experience with vehicle type and income, and find differences between these groups. Characteristics 

tested were age, gender, income, vehicle kilometers travelled, education level, experience with different 

vehicle types, plans on acquiring a vehicle, number of household cars, marital status and number of 

household people. Some of these attributes were picked due to consistent review in literature, while 

others were picked due to the lack of research by literature. 

 In the choice-task part of the survey, respondents had to make 12 purchase decisions, each 

having three options of vehicle packages from which to choose, with different prices, operation costs, 

acceleration times, and vehicle types. Purchase decisions were mixed, with some having an evident 

option that was preferred by consumers, while others having more than one option with a high 

percentage of respondents choosing it (Error! Reference source not found.) 

7%

88%

5%

Choice-task 6

PHEV

HEV

ICEV

49%

45%

6%

Choice-task 11

PHEV

HEV

ICEV

Figure 13 - Two Different Choice-Task results. 
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Note: In Choice-task 11 we have two options which have closely the same percentage of respondents 
deciding to "purchase" that vehicle package, while in Choice-task 6 we clearly have an option which is 

more preferred than the other two. 

   

Table 4 - Choice-Task Response Percentages. 

Choice-
Tasks  

Option 1 Option 2 Option 3 

1  22% 37% 41% 

2 48% 35% 17% 

3  69% 14% 17% 
 
4 

 
28% 

 
61% 

 
11% 

 
5 

 
67% 

 
17% 

 
16% 

    
6 7% 88% 5% 
    
7 35% 19% 46% 
    
8 
 

72% 22% 6% 

9 
 
10 
 
11 
 
12 

28% 
 
48% 
 
49% 
 
46% 

9% 
 
41% 
 
45% 
 
47% 

63% 
 
11% 
 
6% 
 
7% 

 

To analyse these tables, all percentages were taken into consideration. Because there were 

three options from which to choose, each with different attributes, these attributes were compared by 

assigning them into the categories presented in Table 55. 

Table 5 - Categories used to make correlations. 

Attribute Price Operation Cost Acceleration Time 

    

 High Price High Operation Cost High Acceleration Time 

 Medium Price Medium Operation Cost Medium Acceleration Time 

 Low Price Low Operation Cost Low Acceleration Time 

 

 Being the “High Price” the highest price in that choice-task, the “Low Price” the lowest price in 

that choice-task, and the “Medium Price” the price in between the two prices before, and the same for 

the other attributes. These categories were then used to make correlations in the Results section. 
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5. Results 

5.1. Descriptive Study 

 To study how Portuguese preferences towards electrified vehicle technologies and attributes 

are, many questions were asked to obtain a profile on the respondent. In this section an overview of 

the data obtained is made. Some attributes are analyzed and compared, and some conclusions are 

taken. Tables 6 and 7 give information on data gathered. 

Table 6 - Selected averages and highest percentage answers. 

*Standard deviation in parentheses. 

Table 7 - Selected survey frequencies and percentages. 

 Our Sample  Our Sample 

Age 38,2 (13,2) * Bought their last vehicle 
less than a year ago 

20% 

Average Household Size 4 or more Percent Experience with 
BEVs 

33% 

Average Daily VKT 10 - 40 km Average Household Cars 2 

Average Annual VKT >20.000 km Average Annual Income 25.000 to 37.499 

Percent Female 33% Average Education Level Bachelor 

Percent Married 54% n 138 

Question Frequency Percentage 

Last time the respondent bought a vehicle 

Less than a year ago 

Between 1 and 5 years ago 

More than 5 years ago 

Never 

 

27 

63 

24 

24 

 

20% 

46% 

17% 

17% 

Respondents intention on acquiring a vehicle 

Never 

In 1 year 

Between 1 and 2 years 

More than 2 years from now 

Does not know 

 

0 

23 

34 

44 

37 

 

0% 

17% 

25% 

32% 

27% 

Family member responsible for car purchase decision 

Me 

Me and another family member 

Another family member 

 

61 

50 

27 

 

44% 

36% 

20% 
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Number of cars in household 

0 

1 

2 

3 or more 

 

3 

36 

50 

49 

 

2% 

26% 

36% 

36% 

Average kilometers travelled per day 

<10 km 

10 – 40 km 

>40 km 

 

19 

69 

36 

 

15% 

56% 

29% 

Average kilometers travelled last year 

<10.000 km 

10.000 to 20.000 km 

>20.000 km 

Do not drive/ do not know 

 

43 

37 

40 

18 

 

31% 

27% 

29% 

13% 

Percentage of daily driving dedicated to routine activities 

0% 

25% 

50% 

75% 

100% 

Does not know 

 

8 

23 

12 

50 

42 

3 

 

6% 

17% 

9% 

36% 

30% 

2% 

Importance given to Price 

0 

1 

2 

3 

4 

 

0 

2 

11 

48 

77 

 

0% 

1% 

8% 

35% 

56% 

Importance given to Storage/ Cargo Space 

0 

1 

2 

3 

4 

 

3 

6 

31 

75 

23 

 

2% 

4% 

22% 

54% 

17% 

Importance given to Maintenance Needs 

0 

1 

2 

3 

4 

 

1 

0 

9 

36 

92 

 

1% 

0% 

7% 

26% 

67% 

Importance given to Security 

0 

1 

2 

3 

4 

 

0 

0 

8 

40 

90 

 

0% 

0% 

6% 

29% 

65% 
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Importance given to Style/ Appearance 

0 

1 

2 

3 

4 

 

1 

7 

33 

67 

30 

 

1% 

5% 

24% 

49% 

22% 

“The style of my car is an important status symbol for me” 

0 

1 

2 

3 

4 

 

20 

25 

52 

30 

11 

 

14% 

18% 

38% 

22% 

8% 

“I want people to know that I am a friend of the environment” 

0 

1 

2 

3 

4 

 

27 

27 

45 

30 

9 

 

20% 

20% 

33% 

22% 

7% 

“Climate change is a serious threat to humanity” 

0 

1 

2 

3 

4 

 

3 

3 

5 

21 

106 

 

2% 

2% 

4% 

15% 

77% 

“Climate change is caused by human actions” 

0 

1 

2 

3 

4 

 

1 

3 

10 

28 

96 

 

1% 

2% 

7% 

20% 

70% 

Types of vehicle the respondent has tried 

ICEV (Gasoline/ Diesel) 

BEV 

PHEV 

Hybrid 

Never have driven any type of these vehicles 

 

132 

46 

25 

46 

3 

 

96% 

33% 

18% 

33% 

2% 

Usual parking space 

Garage (Home) 

Garage (Work) 

Street (Home) 

Street (Work) 

Other 

 

84 

31 

74 

58 

9 

 

61% 

22% 

54% 

42% 

7% 

Available parking space 

Garage (Home) 

Garage (Work) 

Street (Home) 

Street (Work) 

Other 

 

43 

16 

26 

34 

45 

 

31% 

12% 

19% 

25% 

33% 

Access to fast charging stations 

Yes 

No 

Do not know 

 

84 

21 

33 

 

61% 

15% 

24% 
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 Most of our respondents bought their last vehicle between one and five years ago (46%), 

although 20% bought their last vehicle in the last year, giving us a sample of people who recently made 

a purchase decision. On the other hand, respondents plan on acquiring a vehicle in the next two years 

(42%). Yet there is a big percentage who plans on doing it in more than two years’ time (32%). 

 Many respondents are solely responsible for the decision of purchasing a vehicle (44%), but 

most make this decision with another family member (36%) or are totally dependent on another family 

member (20%). Moreover, households generally have more than two cars (72%), as opposed to one 

car (26%), or none (2%). 

 There is much variety in the average kilometers travelled in a day ( 

 

 

Figure 14), with most people asserting that they travel between 10 and 40 km a day (56%). A large 

percentage travels more than 40 km a day (29%), while the rest being people that drive less than 10 

km (15%), do not drive daily, or do not drive at all (5%). Regarding the total of kilometers travelled last 

year, most respondents travelled more than 5.000 km (77%), with the biggest percentage being 29% 

travelling more than 20.000 km in a year. Daily driving is mostly dedicated to routine activities such as 

work, family and shopping by 66% of respondents, while 23% almost, or do not, dedicate any of their 

daily driving to these activities. 

Family Income 

<24,999€ 

25,000 – 49,999€ 

50,000 – 99,999€ 

>100,000€ 

 

21 

42 

33 

16 

 

19% 

38% 

29% 

14% 

Gender 

Female 

Male 

 

45 

93 

 

33% 

67% 

Family Composition 

1 

2 

3 or more 

 

8 

24 

102 

 

6% 

18% 

76% 

Age 

20-29 

30-49 

50+ 

 

32 

52 

26 

 

29% 

47% 

24% 

Education Level 

High School or Lower 

Bachelor and Masters 

Doctorate 

 

23 

103 

12 

 

17% 

75% 

33% 

Marital Status 

Single 

Not Single 

 

 

55 

75 

 

58% 

42% 
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Figure 14 - Average km travelled per day per respondent. 

 The price of a vehicle has a very big importance for most respondents, with 56% asserting that 

it is very important in a vehicle purchase, and another 35% saying it is important. Concerning the 

vehicle’s luggage space, most respondents (54%) assert it is important, and another 17% think it is very 

important, revealing a big importance to most respondents. Maintenance needs had 67% of 

respondents choosing it to be very important (Figure 15). Security was the only attribute where every 

respondent said that it was at least moderately important, showing that everyone has some concern 

about security, and was considered very important on 67% of responses, revealing big importance. The 

style and look of the car were considered important in 49% of responses, plus 22% considered it very 

important, revealing a big importance to most respondents. 

 

Figure 15 - Importance respondents give to Maintenance Needs (from 0 to 4). 

 When asked if the look of the car is an important status symbol, respondents gave varied 

answers, with most being between not important or moderately important (70%), revealing low 

importance. When asked about wanting people to know that the respondent is a friend of the 

environment, responses where very mixed, with all grades having around 20% of responses. Almost all 

1%
7%

26%

67%

0%

10%

20%

30%

40%

50%

60%

70%

0 2 3 4

Maintenance Needs Importance

15%

56%

29%

0%

10%

20%

30%
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<10 km 10 - 40 km >40 km

Average Kilometers Driven Per Day
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respondents consider climate change to be a serious threat to humanity, with 77% saying it is very 

serious and 15% saying it is serious. Moreover, almost all respondents consider climate change to be 

caused almost entirely by human activity, with 70% agreeing completely and 20% agreeing. 

 Concerning vehicle types tried by respondents (Figure 17), almost all have experience with 

ICEVs (96%), while only 33% had experience with BEVs, and another 33% with Hybrids. PHEV 

experience is found in 18% of respondents, and 38% have experience with EVs, while 62% only have 

experience with CVs. Respondents usually park their vehicle in their home garage (61%), their home 

street (54%) and their work street (42%). Of these parking places, 31% of respondents said that they 

had access to charging stations in their home garage, while 19% have it in their home street and 25% 

in their work street. When asked about if they had access to fast charging stations in their city, 61% of 

respondents answered yes, while 15% said no, and the remaining 24% said they do not know.  

 Most respondents are male (67%) and have families with four or more members (44%), or with 

three members (30%). Respondents are from a variety of age groups (Figure 16), with 36% being 

between 20 and 29 years of age, 42% between the ages of 30-49 and 22% with more than 50 years of 

36%

42%

22%

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

20-29 30-49 50+

Age of Respondents

Figure 16 - Groups of age of respondents. 

96%

33% 33%

18%

2%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

ICEV HEV BEV PHEV Never have
tried any of

these vehicles

Vehicle Types Tried By Respondents

Figure 17 - Vehicle Types tried by respondents. 
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age. The average age of a respondent is 38,2 years of age. Almost all respondents have University 

degrees (84%), with most having a bachelor (42%) or a master’s degree (33%), and 9% a PhD. 

Respondents are mostly married (54%), but also single (40%). 

 

5.2. Data Analysis and Correlations 

 To analyze choice-task data each response was inputted in each level category, to enable an 

easier comparison between answers, compared to one that uses the values present in Table 3. Price, 

Operation Cost and Acceleration Time results are present in Table 88. In the choice-task, out of 12 

purchase decisions, respondents were found to give high value to price and operation cost, with the 

lower the values of these attributes, the more they would choose to purchase that vehicle. Acceleration 

time was found to have no relevance in choice as it did not show any trend. 

  

Table 8 - Percentage of respondents that chose that attribute level over the entire choice-task. 

Attributes\Levels  High  Medium  Low  

Price  23.8%  28.3%  48.0%  

Operation Cost  13.5%  31.9%  54.6%  

Acceleration 
Time  

32.3%  27.8%  39.9%  

 

 Looking into Figure 18, it is possible to see that there is a bigger percentage of respondents 

that pick the highest priced option compared to the highest operation cost option (23.8% versus 13.5%), 

but as the attributes’ levels go lower respondents prefer lower operation cost levels than lower prices 

showing that Operation Cost has a bigger gradient than the Price attribute. Moreover, the lowest priced 

option has 48% responses, against 54.6% of the lowest operation cost option. Therefore, one can 

assume that respondents are more concerned with operation costs than with initial price. This, along 

23.8
28.3

48.0

0.0

10.0

20.0
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50.0
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High Medium Low

Price

13.5

31.9

54.6

0.0

10.0

20.0
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40.0
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60.0
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Operation Cost

Figure 18 - Price and Operation Cost trends. 
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with the concern shown about maintenance costs, reveals consumers are more preoccupied with future 

costs than with present costs. 

 Concerning Acceleration Time, this attribute showed little significance. In Figure 20 one can 

see no trend or relation between increasing or lowering the acceleration time. Thus, this attribute is 

deemed as irrelevant.  

 Looking into Vehicle Type, one can see that BEVs and HEVs are the options with the highest 

percentage of respondents picking them (Figure 19). However, these percentages are not reflective of 

the real inclinations of respondents, as there were not enough choice-tasks to test all combinations of 

attributes with each vehicle type, and some vehicle types had lower prices and lower operation costs in 

more choice-tasks than others.  

 To overturn this, every vehicle type was associated with each attribute level and percentages 

were found in the attributes studied (Price, Operation Cost and Acceleration Time) and each vehicle 

type (BEV, PHEV, HEV and ICEV) as can be seen in Table 99.  

 

32.3
27.8

39.9
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Figure 20 - Acceleration Time trend. 
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Figure 19 - Vehicle Type percentages. 
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Table 9 - Vehicle Type correlation with different attributes studied. 

Vehicle Type  BEV  PHEV  HEV  ICEV  

High Price  42.5%  20.6%  ------  6%  

Medium Price  44.2%  22%  45%  10.2%  

Low Price  72%  42%  56.8%  26.3%  

High Operation Cost  28.5%  9%  ------  10.7%  

Medium Operation 
Cost  

28%  23.2%  48%  ------  

Low Operation Cost  55%  37%  64.7%  46%  

High Accel. Time  28%  35%  47%  18%  

Medium Accel. Time  48.3%  8%  ------  10.4%  

Low Accel. Time  42.5%  26.3%  75.5%  ------  

Note: Blank space means no data as combinations were limited. 

 These percentages represent average percentage of times respondents picked those vehicles 

with those specific attribute levels, and that is why percentages do not add to make 100%. 

We can see that Price and Operation Cost are negatively correlated with picking BEV as an 

option, as the lower the values of these attributes are, the higher the percentage of respondents that 

pick this vehicle type. In this case, price seems to be more important than operation cost, as it has a 

higher gradient and a higher percentage of respondents picking it. Furthermore, a high percentage of 

respondents pick the BEV when this has the highest price (42.5%) or the highest operation cost (28%), 

revealing a preference for this vehicle type.  

 One can see that BEVs and HEVs are preferred to other vehicle types, although there is always 

a percentage of people who like the PHEVs and ICEVs. HEVs are preferred when the operation cost is 

the lowest. ICEVs have a high percentage when having low operation costs, showing that there are still 

many respondents which prefer the conventional vehicle type and are still not inclined to change to the 

new powertrains.  

 Because combinations were limited, some options, such as “High Priced HEV”, do not have 

any data. To solve this, we decided to add HEV percentages with ICEV’s, creating a non-electric 

powertrain group (as these vehicles cannot travel alone with electricity), and add PHEV and BEV 

percentages, and obtain an electric powertrain group. This way, I can have more complete data on 

these groups and answer our study question. From this part on, these groups are used to analyze 

Vehicle Type data.  
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 After doing this, I learned that respondents, when having the same Price, prefer EVs to CVs. 

High Operation Cost EVs are preferred to High Operation Cost CVs, but this preference changes when 

Operation Cost gets lower, as CVs are preferred to EVs (Figure 21).  

 
 Concerning Acceleration Time, this attribute showed no significance or correlation with Vehicle 

Type in the general sample (Figure 22). 

5.2.1. Age 

 By dividing respondents into age groups, it was possible to find some interesting relations. 

Respondents were divided into three groups: 20-29, 30-49 and 50+. 
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Figure 22 - Vehicle Type relation with Acceleration Time. 

Figure 21 - Vehicle Type relation with Price and Operation Cost. 

0

10

20

30

40

50

60

High Price Medium Price Low Price

Vehicle Type and Price

EV CV

0

10

20

30

40

50

60

High Operation Cost Medium Operation
Cost

Low Operation Cost

Vehicle Type and Operation Cost

EV CV



 

44 
 

 I tried to find relations between these age groups and the Price, Operation Cost and 

Acceleration Time attributes in the choice-task experiment. Price was found to influence slightly more 

the younger group, although results are almost the same for all age groups, being price inversely related 

with the purchase decision. However, the most significant difference between age groups concerns the 

Operation Cost attribute, where the older group was found to give less importance than the younger 

groups (Figure 23). Acceleration Time showed to be irrelevant once again, independent of age.  
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Figure 23 - Price, Operation Cost and Acceleration Time relations with Age. 
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 Looking into Vehicle Type’s relation with Age (Figure 24), one could find that, when having high 

prices, respondents prefer EVs. Yet, when prices get lower, 20-29’ers and 50+ year old people become 

indifferent to the vehicle type, while the 30-49 group remains more attracted to EVs. Concerning 

Operation Cost, age groups show different preferences. The younger group prefers high operation cost 

EVs to CVs, but rapidly changes to prefer CVs as operation costs get lower. The 30-49 age group 

prefers high operation cost EVs and is indifferent to lower cost CVs or EVs, showing to be the group 

with more inclination towards electric vehicle technologies. On the other hand, the 50+ age group starts 

as being indifferent to CVs or EVs with high operation costs, but prefers CVs gradually as operation 

costs get lower, showing to be the group with the biggest inclination towards CVs. 
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Figure 24 - Vehicle Type relation with Age, varying Price, Operation Cost and Acceleration Time. 
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5.2.2. Gender 

 Looking into the differences between genders (Figure 25), we can see that Female respondents 

are slightly more affected by Price than Male respondents. The opposite happens with the Operation 

Cost attribute, where Male respondents give more importance compared to their counterparts. 

Acceleration Time does not show any relation with Gender. 

 Generally, Male respondents pick more EV options than Female respondents (Figure 26) 

regardless of Price or Operation Cost. Male respondents prefer EVs, when having the same price as 

CVs, while Female respondents prefer lower priced CVs to EVs. When varying the operation cost, both 

genders prefer lower operation cost CVs, yet, female respondents pick CVs more times than male 

respondents, showing that the male genre is more prone to EVs. Vehicle Type shows no relation to 

Gender when varying Acceleration Time. 
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Figure 25 - Price, Operation Cost and Acceleration Time relation with Gender. 
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5.2.3. Education Level 

 Looking into Education Level, respondents were divided into four groups: High School or lower, 

Bachelor, Masters and Doctorate. Price was found to influence negatively respondents with a Master’s 

and Bachelor’s degrees, but almost nothing the High School and lower group, and not at all the 

Doctorate respondents. Operation Cost was found to influence all groups negatively. Furthermore, 

Acceleration Time was found to influence negatively respondents with a High School or lower degree 

and people with Doctorates, while the other groups were not significantly influenced by this attribute 

(Figure 27).  
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Figure 26 - Vehicle Type relation with Gender, varying Price, Operation Cost and Acceleration Time. 
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 All respondents prefer higher priced EVs instead of high-priced CVs, yet, when Price gets lower, 

Bachelor’s and Master’s degree respondents become indifferent to Vehicle Type while the other groups 

maintain their preference towards EVs. It is also interesting to note that Doctorate respondents prefer 

high priced EVs to low priced CVs. All respondents preferred higher operation cost EVs, yet, only the 

High School or lower group maintained this preference when lowering this attribute’s levels, and the 

Doctorate became indifferent, while the other groups preferred the CVs. Overall, there is a preference 

towards EVs by the High school group, and especially by the Doctorate group. Acceleration Time was 

not found to influence Vehicle Type choice (Figure 28). 
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Figure 27 - Education Level relation with Price, Operation Cost and Acceleration Time. 
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5.2.4. Experience with Different Types of Vehicles 

 Respondents were divided into those who have had experience with PHEVs and BEVs, and 

those who have only had experience with ICEVs or HEVs, into the EV and CV groups, respectively. 

People who tried EVs are found to be less influenced by Price than respondents who only tried CVs, 

while the opposite happens with Operation Cost. Experience is not found to be influenced by 

Acceleration Time (Figure 29). 
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Figure 28 - Vehicle Type relation with Education Level, varying Price, Operation Cost and Acceleration Time. 
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 People who tried EVs are also more prone to make EV purchase decisions than people who 

only tried CVs, independent of the Price. However, when operation costs are lower, respondents prefer 

CVs to EVs, even if they have tried both. The Acceleration Time graph does not provide significant data 

about the relation between Vehicle Type and Experience with Different Types of Vehicles (Figure 30). 
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Figure 29 - Experience with Different Types of Vehicle relation with Price, Operation Cost and Acceleration Time. 
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5.2.5. Income 

 Concerning Income, respondents were asked about their total family income and divided into 4 

groups, consisting of respondents who have an annual income of less than 12,500€ per year; between 

25,000€ and 49,999€; between 50,000€ and 99,999€; and those who have an annual income higher 

than 100,000€ per year. 

 Price was found to be inversely related with Income, as people with lower income were more 

influenced by Price than those with higher incomes. Operation Cost was found to influence about the 

same to all Income groups, showing no significance. Acceleration Time was found to influence positively 

lower income respondents, show no significance to the medium income groups, and influence 

negatively the higher income groups (Figure 31).  
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Figure 30 - Vehicle Type relation with Experience, varying Price, Operation Cost and Acceleration Time. 



 

52 
 

 

 All respondents prefer high priced EVs to CVs, yet, the two lower income groups become 

indifferent to Vehicle Type when Price is the lowest, while the higher income groups maintain their 

preference. Moreover, the highest income group prefers higher priced EVs to low priced CVs. All groups 

prefer higher operation cost EVs, yet, respondents with an income of more than 100,000€ per year are 

the only group that maintains this preference when lowering these costs, showing a preference for this 

vehicle type. It is also interesting to see that the lower income group does not show any relation with 

EVs when varying Operation Cost. Respondents with high incomes show preference towards lower 

acceleration time CVs (Figure 32). 
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Figure 31 - Income relation with Price, Operation Cost and Acceleration Time. 
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5.2.6. Plans on Acquiring a Vehicle 

 To study which are the plans for acquiring vehicles in the future and see what peoples’ current 

thoughts are about acquiring an electric powertrain vehicle I divided respondents into those who 

answered that they plan on acquiring a vehicle this year; between one and two years; and more than 

two years from now. 

 These groups did not show any difference from the overall sample, showing to be inconclusive. 
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Figure 32 - Vehicle Type relation with Income, varying Price, Operation Cost and Acceleration Time. 
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5.2.7. Average Kilometers Travelled Per Day 

 Respondents were divided into three groups: those who travel less than 10 kilometers per day; 

those who travel between 10 to 40 kilometers per day; and those who travel more than 40 kilometers 

per day.  

 It was found that Price is negatively correlated with the attribute, as respondents who travel 

more kilometers per day are less affected by Price than those who drive less. Contrarily, those who 

travel more are more affected by Operation Cost than those who travel less. Acceleration Time showed 

no relation with this attribute (Figure 33). 
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Figure 33 - Average kilometers travelled per day relation with Price, Operation Cost and Acceleration Time. 
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 All groups prefer high priced EVs rather than high priced CVs. However, when the price gets 

lower, the >40 km group becomes indifferent to Vehicle Type. All groups prefer high operation cost EVs 

to high operation cost CVs, but it changes when the costs get lower. Vehicle Type shows no relation to 

Average Kilometers Travelled Per Day when varying Acceleration Time (Figure 34). 
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5.2.8. Household Cars 

 People with different numbers of cars in their households do not show any significant difference 

concerning the influence that Price, Operation Cost or Acceleration Time exerts on them (Figure 35). 
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Figure 35 - Household Cars relation with Price, Operation Cost and Acceleration Time. 
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 People who only have one or two cars in their households prefer EVs, if these have the same 

price as CVs, contrary to those who have three or more cars in their household, who become indifferent 

to vehicle type as prices get lower. People with three or more cars prefer CVs to EVs, if they have the 

same operation cost, as opposed to people with one car, who prefer higher operation cost EVs to CVs, 

and are indifferent to lower operation cost vehicle types (Figure 36). 
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Figure 36 - Vehicle Type relation with Household Cars, varying Price, Operation Cost and Acceleration Time. 
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5.2.9. Marital Status 

 People who are single are more influenced by Price than those who are not single, while both 

have high utility margins for Operation Cost, and both show no relation to Acceleration Time (Figure 

37).  

  

 Those who are not single prefer EVs to CVs, if they have the same price, while those who are 

single become indifferent to Vehicle Type as price lowers. Single people prefer lower operation cost 

CVs to EVs, while this preference is not so big in people who are not single, showing to be more open 

to EVs than single people. The Acceleration Time graph does not provide any information on the relation 

between Marital Status and Vehicle Type (Figure 38). 
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Figure 37 - Marital Status relation with Price, Operation Cost and Acceleration Time. 
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5.2.10. Family Composition 

 People who only have themselves as their family composition are less influenced by Price and 

more influenced by Operation Cost, while people who have three or more people in their families seem 

to be less influenced by Operation Cost. Acceleration Time shows no significance in this context (Figure 

39). 
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Figure 38 - Vehicle Type relation with Marital Status, varying Price, Operation Cost and Acceleration Time. 
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 Those who have families of two people prefer EVs to CVs, if they have the same price, while 

those who have families with one or three or more members gradually become indifferent to vehicle 

type as price lowers, or even prefer CVs, as is with people who live alone. Furthermore, those who live 

alone do not pick CVs that have high prices.  
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Figure 39 - Family Composition relation with Price, Operation Cost and Acceleration Time. 
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 Every group prefers higher operation cost EVs to CVs, and every group changes this preference 

as operation costs get lower, but the family of two groups is the one that becomes most indifferent to 

Vehicle Type. These families also show that they prefer higher acceleration time EVs than lower ones. 

The rest of the groups did not show any trend when varying this attribute (Figure 40). 
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Figure 40 - Vehicle Type relation with Family Composition, varying Price, Operation Cost and Acceleration Time. 
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5.3. Discussion 

 In this section, I discuss our research questions through the analysis of the data gathered. 

1. How are Portuguese preferences towards Electrified Vehicle Technologies and 

Attributes? 

 Portuguese respondents show a preference towards EVs if they have the same price as CVs. 

Yet, when the price of CVs is lower than an EV, they prefer this vehicle type, which is what happens 

most of the times. This goes in line with all reviewed studies. Moreover, I also conclude the same as 

Junquera et al. (2016), that reducing EV price in comparison to ICEVs can increase the willingness to 

buy one. Female respondents were found to be more affected by price than male respondents, being 

the latter more prone to buy an EV than the first, as was found in Kim et al. (2014), but contrarily to 

what was found by Rasouli & Timmermans (2013) and Jensen et al. (2013), where females were more 

open to electric vehicles. 

 Older people were found to give less importance to price than younger people, although their 

utility margins are all high. The 30-49 years of age group showed to be the group more interested in 

purchasing an EV, which is consistent with Junquera et al.'s (2016) findings in Spain that respondents 

between their mid-twenties and mid-sixties have the biggest odds ratio of willingness to buy an EV; She 

et al.'s (2017) that middle aged people are the likeliest group to be the early adopter of EVs; and Hidrue 

et al.'s (2011) that being middle aged increases a respondent’s EV orientation.  

 Single people are found to be more influenced by price than non-single people. Furthermore, 

single people are less open to EVs than non-single, being consistent with the findings of Potoglou & 

Kanaroglou (2007). Those who live alone are more influenced by price than those who live with another 

person or more people. People who live with another person are found to be more inclined towards EVs 

than the other groups, however, this remains dubious as Qian & Soopramanien (2011) and She et al. 

(2017) found that bigger families had increased willingness to pay for EVs, while I found that consumers 

who live with more than one person have decreased willingness to pay for EVs. People with less than 

three cars are found to be more EV prone than those who have three or more, which is consistent with 

the findings of She et al. (2017), that people are more inclined to buy an EV as their second car.  

  People with higher incomes were found to be less price-sensitive than others, being consistent 

with the findings of Achtnicht et al. (2012), Hackbarth & Madlener (2013), Hess et al. (2012), Mabit & 

Fosgerau (2011), Potoglou & Kanaroglou (2007), and Valeri & Danielis (2015); and be more prone to 

buy an EV. People with doctor degrees and high school or lower degrees were found to be less price 

sensitive, and more prone to buy EVs, with doctors being the only group found, besides people with 

incomes higher than 100,000€, that prefers high priced EVs to low priced CVs. This is consistent with 

the findings of Higgins et al. (2017) and Kim et al. (2014), who found that higher education increases 

willingness to buy an EV, although in our findings, the lowest education level is also one of the most EV 

prone groups.  
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 Small distance commuters are more affected by price, and prefer EVs to CVs, when having the 

same price, while long distance commuters become indifferent to vehicle type, as price lowers. This is 

consistent with the findings of Qian & Soopramanien (2011), where household heads who are long-

distance commuters are found to be less likely to choose alternative fuel vehicles. It was also found that 

people with EV experience are more prone to purchase an EV, as was found in Degirmenci & Breitner 

(2017). 

 Moreover, Portuguese respondents are affected negatively by operation costs, which gives EVs 

an advantage over ICEVs, since EVs generally have lower operation costs. However, I found that 

respondents prefer lower operation cost CVs to EVs, which is rare, but can happen. Furthermore, 

contrarily to Jensen et al. (2013), I found that CVs have a higher marginal utility of fuel cost than EVs. 

People with more than 50 years of age are less influenced by this attribute, while people who are 30-

49 years of age are the ones who give the most importance.  

 People with incomes over 100,000€ were found to prefer EVs to CVs, if they have the same 

operation costs, while the other income groups preferred lower operation cost CVs. High school 

respondents were found to prefer EVs to CVs, if they have the same operation costs. Those who travel 

the most are the most affected by operation costs. Furthermore, the more a person travels and the 

operation costs get lower, the more indifferent they become to vehicle type. 

 As in Mabit & Fosgerau (2011), I found acceleration time to be inconclusive in EV choice, 

besides in High School and Doctorate respondents, who are negatively influenced by it, and people 

with low incomes and high incomes, who are positively and negatively influenced, respectively. 

 Finally, there was no difference found between Plans on Acquiring a Vehicle and the general 

sample. This means that regardless of the year respondents plan on buying a new vehicle, their choice 

will be in accord with the general sample, indicating some preference towards EVs, if they have the 

same prices as CVs and maintain low operation costs. 

2. What drives Electric Vehicle purchase in Portugal? 

 Price and Operation Cost seem to be big drivers of EV purchase in Portugal. Utility margins are 

high in both, being Operation Cost the attribute with the highest, meaning it is more important to 

Portuguese people than Price. This is an advantage for EVs, as these usually have lower operation 

costs. Yet, it is possible that this may change as EV stock growth may mean electricity prices increase, 

removing this advantage. 

 People prefer EVs to CVs, if they have the same Price, which means that they would be open 

to changing to an EV if the purchase price was not a barrier. On the other hand, people prefer CVs to 

EVs, if both have low operation cost, which means that people would like to maintain their current 

vehicle powertrains if these had low operation costs. Moreover, CVs have higher marginal utilities for 

both Price and Operation Cost, contrarily to (Jensen et al., 2013), who found EVs to have it higher for 

fuel costs, which means that people are still very CV prone if these costs get lower. EVs seem to be 

interesting to consumers as these prefer EVs to CVs when both having high prices and operation costs, 
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which shows that respondents are aware of the advantages that EVs have, such as environmental 

benefits. Yet, when these costs get lower, respondents become more aware of costs than of societal 

advantages. 

 I also found that people are very concerned about security and maintenance costs. We can 

consider these as future worries, which people value more than present problems, such as immediate 

price, as was told by respondents in the survey. If we combine these worries with the importance that 

consumers give to operation costs, we can see that people are more worried about the future than with 

the current present. This is an advantage for EVs, as these usually have lower maintenance and fuel 

costs, and are planned to be one of the vehicles of the future. 

 People who are 30-49 seem to be the Age group that will most likely adopt EVs for now, as was 

in the case of (Kurani & Turrentine, 1994). They care the most about operation costs, have high 

purchase power, and were the age group which picked the most EV options. The youngest group is the 

most affected by price, which is a big barrier and makes it more difficult for this group to adopt EVs for 

now, although these are expected to be the biggest users of the technology once it achieves competitive 

prices with CVs, as it is the generation that is less accustomed to CVs and more open to change. Older 

people are expected to be the slowest to adopt EVs. They drive less and are the most accustomed to 

CVs, while being the group which is less influenced by operation cost. 

 Males are more driven by EVs and their lower operation costs, being the most probable gender 

to adopt EVs. Doctors always prefer EVs regardless of price, which makes them a group that almost 

certainly will adopt EVs in the coming future. However, most people have Bachelor’s and Master’s 

degrees, and these are heavily influenced by price, especially people with Bachelor’s degrees. Those 

with experience with EVs are less influenced by price and clearly more inclined towards EVs, showing 

that test drives and other EV showcasing activities should be promoted. Single people are more 

influenced by price, while non-single people and people who live with another person are more EV 

inclined. 

 People with low incomes are not expected to adhere to EVs any soon as they are heavily 

influenced by price and are the group that most prefer low operation cost CVs. The opposite happens 

with higher income consumers, who always prefer EVs regardless of price. However, these are one of 

the few groups, besides people with a High School degree and Doctors, who are influenced by 

acceleration time, preferring lower acceleration time CVs to EVs. This shows that it is not a coincidence 

that those who do not give importance to costs, compensate by giving importance to performance. 

Moreover, people who drive the most are more influenced by operation cost, and are the group less 

influenced by price found, which is an advantage to EVs. Yet, range and infrastructure attributes are 

not tested in this choice-task, being important attributes for long rangers. People who drive the less are 

the group most influenced by price but are the group that has the highest marginal utility for EV price, 

which means that small distance commuters are also an EV prone group if prices manage to get lower. 

People who live alone or with one person are among the groups that have the highest marginal utilities 

for operation costs, which is one of the main strongpoints of EVs. 
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 Finally,  all choice-tasks had at least a small percentage dedicated to all vehicle types, meaning 

that people value the vehicle type, regardless of having to spend more money with the vehicle, or having 

worst performance. The most significant case was of the EV, who had the highest percentages of 

respondents picking it with high prices, high operation costs, and high acceleration times. This reveals 

a general willingness to change to EVs by respondents, although these answers may be inflated (Feit, 

Beltramo, & Feinberg, 2008).  
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6. Conclusions 

 Fighting climate change, pollution and energy insecurity is one of the main challenges humanity 

faces today. Part of the solution for this problem involves the diffusion of alternative fuel vehicles in the 

world’s transportation sector. Electric vehicles are an alternative to internal combustion engine vehicles 

that provide less emissions, promote cleaner air in cities, integrate with renewable energy sources, and 

create a sustainable future. This technology has already been present for a number of years, still their 

sales and dissemination have proven to be a slow process, regardless of their benefits. Hurdles to adopt 

this new technology include technological barriers such as the range and battery capacity of EVs, 

operational barriers such as adapting to a new kind of vehicle and its charging necessities, and 

economic barriers such as the price of the vehicle. To overcome this, new research and development 

is being made by manufacturers on technology and business models to offer a better product to 

consumers, while governments work on policies and incentives to promote the diffusion of a sustainable 

introduction of electric vehicles into society.  

 A sustainable transition to the widespread adoption of EVs can only be done with careful 

planning and strategy, by means of market evolution analysis and information gathering on consumers. 

To increase the speed and effectiveness of this diffusion, many studies have been done on the 

preferences of consumers to understand what drives vehicle purchase, how they see electric vehicles 

and other alternative fuel vehicles, and why they have not adopted these new technologies yet. 

Attributes such as vehicle price, battery lifetime, range, and operation cost have proven to be correlated 

with willingness to pay for an electric vehicle, as well as consumer characteristics such as age, income 

and environmental awareness (Liao et al., 2017). 

 In this study, price, operation cost, acceleration time, age, gender, education level, vehicle 

experience, income, average distance driven per day, household cars, marital status and family 

composition were found to have an influence on Portuguese consumers, being consistent with previous 

literature. Price and operation cost influence negatively purchase decisions, and operation cost is more 

important than price, which is an advantage for EVs. Acceleration time has little or no influence overall, 

although some specific groups are more concerned about performance than costs, such as those with 

Doctorates and high incomes. Different groups were found to prefer EVs more than others, such as 

those with 30-49 years of age, Males, those with Doctorate degrees, people who have experience with 

EVs, people with high incomes, large distance commuters, people who only have one car in their 

household, non-single people and those who do not live alone. These groups may be a point of entry 

for greater EV diffusion in the market. Other groups show more reluctance to adopt EVs, such as those 

with 50+ years of age, Females, Bachelors and Masters, those without experience with EVs, people 

with low incomes, small distance commuters, those with more than three cars in their household, single 

people and those who live alone. These groups should be more analyzed and studied to understand 

how one could approach them. Overall there is a significant willingness to pay for EVs, environmental 

awareness is present among consumers, knowledge about infrastructure is present, as many people 
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knew if there were fast charging stations in their city, and some have already had experience with EVs, 

yet costs with the vehicle remain the most significant attribute valued by Portuguese consumers. 

 Further studies should consider the limitations of our research. The survey could have been 

smaller but with all combinations needed to provide complete data. Furthermore, it could have been 

simpler, with less questions, and more focused on a certain topic. This would lead to more answers 

because respondents would not need to spend as much time as they did, and better-quality ones.  

 The attribute levels could have been created in such a way that I could have retrieved 

information on precise prices, operation costs and acceleration times, rather than having qualitative 

categories, which are appropriate to make a general overview, but lack specificity. 

 Even if I investigate the times that each respondent picked a certain vehicle type with any of 

the attributes tested (Price, Operation Cost or Acceleration Time) I still have the error associated with 

the lack of combinations, such as having a BEV with High Price picked, but these options may have 

more times a lower Operation Cost than the BEV with Low Price options, creating biased answers and 

leading to incorrect relations between variables. 

 Many characteristics on the respondents were obtained that remain to be studied because of 

the data analysis method, which is quite limited and demands work, which would take more time. Data 

analysis could have been conducted with a method more in line with literature, such as discrete choice 

analysis. 

 Consumer decisions may be different from the choices in the hypothetical survey environment. 

Consumer choices in hypothetical purchase decisions for high cost durables can be less price-sensitive 

than choices made with real money (Feit et al., 2008). Therefore, answers are expected to be inflated. 

 While our results point to a general willingness to adopt EVs, I do not know the influence other 

factors, such as reluctance to try a new technology, prejudices and bias felt around the same, not 

knowing about current incentives and policies, and other factors, have over the images EVs have in 

society. These variables should also be taken into account in further studies. 

 Future studies could test more environmental attributes to test the importance environmental 

change has to consumers in comparison to price, such as Make emissions. Dynamic preference should 

also be considered, which is the fact that these preferences vary from location to location, having 

different market shares and market evolution overall which are continually changing, making information 

only valid for a certain period in time. Therefore, more studies are needed to provide continuous 

information on consumers to manufacturers and government. It would be interesting to investigate the 

value people put on air quality, and investigate if marketing campaigns approaching EVs, CVs and air 

quality in the same way smoking in closed and open spaces is approached has some effect over people. 

Furthermore, it would also be interesting to study the impact policies have in EV purchase in Portugal. 

 Portugal’s incentives are in line with the countries which have the highest EV shares, such as 

Norway and Sweden. Purchase subsidies, registration tax benefits, ownership tax benefits, company 
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tax benefits and local incentives (Figure 9) are incentives that directly deal with the attributes that are 

proven to influence consumers the most, as are operation costs and price. Yet, market adoption of EVs 

remains small, and needs to be accelerated. This can be achieved with even more incentives but puts 

the cost weight in the government which is not a good decision in the long-term if consumers stop 

buying EVs when incentives are withdrawn. The answer involves better EV purchase business models 

from manufacturers. We also know that people with EV experience are more prone to EV purchase, 

which should motivate sellers and governments to promote more test-drives. EVs usually have lower 

operation and maintenance costs, which is precisely what I found to be very important to respondents, 

hence more and better marketing should be done to show people that EVs are what they are looking 

for, and even offer more benefits. In addition, respondents showed to be very environmental conscious. 

If we couple this with the cost benefits of EVs, it is just a question of marketing for consumers to start 

adopting electric vehicles. Another idea would be to offer a certain amount of incentives to each 

consumer, of his choice. The objective would be to satisfy each consumer, while not having to spend 

as much money as we would by offering all incentives available. In this way, we would take in 

consideration that each consumer has his own perspective, such as consumers who drive long 

distances would like to have free highway tolls, as opposed to city commuters who are more attracted 

by free parking, or commuters who dislike traffic and would prefer access to bus lanes. 
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Annex 1 – Reference Survey 

CONSENT FORM 
This survey is part of a research study conducted by Erica Fuchs, Ph.D. and Jeremy Michalek, Ph.D. 

at Carnegie Mellon University. 
 

The purpose of the research is to develop a methodology to assess the impact of nation-specific 
differences in market and production characteristics on the relative competitiveness of emerging 

technologies and global technology trajectories. 
 

Procedures 
We will conduct Conjoint Surveys to assess consumer preference for vehicle attributes in the U.S. 
and in China. Respondents will be asked to fill out a short conjoint survey where they are shown 

hypothetical vehicle profiles and asked to choose which they prefer. The survey is anticipated to take 
10 to 15 minutes to complete. 

 
Participant Requirements 

Participation in this study is limited to individuals age 18 and older. 
 

Risks 
The risks and discomfort associated with participation in this study are no greater than those ordinarily 

encountered in daily life, during other online activities, or when evaluating purchase decisions when 
shopping for a car. 

 
Benefits 

There may be no personal benefit from your participation in the study but the knowledge received 
may be of value to humanity. 

 
Compensation & Costs 

There will be no costs for participating. You will be paid $2 for completing the survey. 
 

Confidentiality 
The data captured for the research does not include any personally identifiable information about you. 

 
Right to Ask Questions & Contact Information 

If you have any questions about this study, you should feel free to ask them by contacting the 
Principal Investigator now at erhf@andrew.cmu.edu. 

 
If you have questions later, desire additional 

information, or wish to withdraw your participation please contact the Principle Investigator by mail, 

phone or e-mail in accordance with the contact information listed above. 

If you have questions pertaining to your rights as a research participant; or to report objections to this 

study, you should contact the Research Regulatory Compliance Office at Carnegie Mellon University.  

Email: irb-review@andrew.cmu.edu. Phone: 412-268-1901 or 412-268-5460. 

The Carnegie Mellon University Institutional Review Board (IRB) has approved the use of human 

participants for this study. 

Voluntary Participation 

Your participation in this research is voluntary.  You may discontinue participation at any time during 

the research activity. 

mailto:erhf@andrew.cmu.edu
mailto:irb-review@andrew.cmu.edu
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The following questions will be included in the web page so that they must be answered appropriately 

before the individual can proceed to the study task: 
 

1. I am age 18 or older.  Yes    No [if the answer is no, the individual cannot participate and 
should not be allowed to proceed to the next question.] 

2. I have read and understand the information above.  Yes    No [if the answer is no, the 
individual cannot participate and should not be allowed to proceed to the next question.] 

3. I want to participate in this research and continue with the survey.    Yes    No [if the answer 
is no, the individual cannot participate and should not be allowed to proceed to the next 

question.] 

 
Section 1 

We will begin the survey by asking about your vehicle history and interest in purchasing a car. 
 

1. When was the last time you purchased a vehicle? 
   

Never Less than 1 year ago Greater than 1 year ago 

 
2. When do you plan on purchasing a vehicle in the future? 

    

Never 
Less than 1 year 

from now 

Between 1 and 2 years 

from now 

Greater than 2 years 

from now 

 
3. In your household, who is the primary decision-maker for purchasing a vehicle? 

   

Me Another household member Both me and another household member together 

 
-- Page 2 -- 

 
Section 1 

 
4. What was the make and model of the last vehicle you purchased? 

Make: __________________________ 
Model: _________________________ 
(leave blank if you do not currently own a  vehicle) 
 
5. How many vehicles does your household currently own? 

    

0 1 2 3 or more 

 
6. On average, how many miles do you drive every day? 

 Less than 5 

 5 to 10 

 10 to 15 

 15 to 20 

 20 to 25 

 25 to 30 

 30 to 35 

 35 to 40 

 More than 40 

 I don’t know 

 I don’t drive 

 
7. How many total miles did you drive last year? 
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 Less than 5,000 

 5,001 to 7,000 

 7,001 to 9,000 

 9,001 to 11,000 

 11,001 to 13,000 

 13,001 to 15,000 

 15,001 to 17,000 

 17,001 to 19,000 

 More than 19,000 

 I don’t know 

 I don’t drive 

 
-- PAGE 3 – 

 
Section 2 

 
From this point in the survey forward, you should consider everything  

shown as though you were shopping for your next primary vehicle. 
 

-- PAGE 4 -- 

 
Section 2 

 
If you were shopping for a car, which car segment would you be most interested in purchasing?  

(some pictures are presented as examples): 
 

Small Cars: 
Midsize Cars: 
Large Cars: 

None of the above 
 

-- PAGE 5 -- 

 
Section 2 

 
Of the segment you chose, which vehicle would you be most likely to buy based on appearance only? 

 
-- PAGE 6 -- 

 
Section 2 

 
You have selected this vehicle design: 

 
[image of chosen design here] 

 
This image will be used for the next section. If the vehicle shown above is not the one you 

wanted, click the "back" button on the web browser and select a different image, otherwise click "next" 
below. 

 
-- PAGE 7 -- 

 
Section 3 

 
In the next section, we will ask some questions about certain vehicle features, explained 
below. Please read the descriptions carefully before moving forward in the survey. You will be able to 
view a summary of these descriptions later in the survey. 

 
Price 
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The final price paid for the vehicle in dollars, 

including all taxes and fees. 

 
Brand 

 

The vehicle manufacturer country of 

origin. 

 
Vehicle Type 

Conventional: 

 

Gasoline engine only. 

Hybrid: 

 

Smaller gasoline engine + electric motor + small batter. 

Gasoline engine recharges the battery, fuel consumption is reduced. 

Plug-In Hybrid 

,  

Hybrid that can also be plugged into an electrical outlet to charge the battery. 

Runs on electricity for a short range (10 – 40 miles), then switches to gasoline. 

Electric: 

 

Electric motor only. Must be plugged into an electrical outlet to be refueled. 

(6 – 10 hours to fully charge). 

 
Fast Charging Capability 

 

If this feature is available, an electric vehicle 

could fully charge in 10 – 20 minutes, but only 

at special service stations. 

 
Fuel Cost 

 

Cost in cents per mile driven. The equivalent 

fuel efficiency in miles per gallon (MPG) of a 

conventional gasoline vehicle is displayed in 

parenthesis. 

 
Acceleration Time 
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The acceleration time to go from 0 to 60 mph, 

such as when entering a highway or 

interstate. 

 
-- Page 8 -- 

 
Section 3 

 
For the next section, we will show you 3 vehicles for sale, and you should select the choice you 

are most likely to buy, assuming they are the only available choices on the market. 
 

Each option will look the same, but will have different attributes. Below is an example question. 
 

Note that some of the options are likely to be vehicles you have not seen in the current market, but 
may become available in the future. You should respond as if they were available today. 

 
** BEGIN EXAMPLE QUESTION ** 

[example question here] 
 

-- PAGE 9 -- 

 
Section 3 

 
Great! We will now begin the comparison portion of the survey. You will be asked 15 questions total in 

this section. You may proceed now by clicking the “next” button below. 
 

-- PAGE 10 -- 

 
Section 3 

 
Suppose these 3 vehicles below were the only vehicles available for purchase, which would 
you choose? 
 
Each option will look like this: 
 
Attribute                      Option 1                     Option 2               Option 3 
 
*To view an attribute description, click on: 
**The average acceleration for cars in the U.S. is 0 to 60 mph in 7.4 seconds 
 

[Here each random question was displayed in sequential order] 
 

-- Page 11 – 

 
Section 4 

 
We will now ask some general questions about your vehicle preferences and experience with 
alternative vehicles 
 
1. Please rate the importance of these features in making a decision to purchase a vehicle: 
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 Unimportant Somewhat 

Unimportant 

Neutral Somewhat 

Important 

Very Important 

Price      

Storage / cargo space      

Reliability / low maintenance      

Safety      

Vehicle towing capacity      

Outer appearance / style      

 
 
 
 
 
2. Please rate how much you agree with the following statements: 

 

 Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

The appearance of my vehicle is an important 

status symbol for me 

     

I want people to know that I am an 

environmentally friendly person 

     

Global climate change is a serious threat to 

humanity 

     

Global climate change is mostly caused by 

human activities 

     

 
3. Please select any of the vehicle types that you have ever driven, even if for just a test drive: 

     

Conventional Hybrid Plug-in Hybrid Electric I have never driven any of 

these vehicle types 

 
4. Please select how many parking spaces you have to park a vehicle at the following locations: 

 
At home in my personal garage: 

 1  2  3  4  5 or more  I don’t know 

At home in a community parking garage: 
 1  2  3  4  5 or more  I don’t know 

At home in my driveway: 
 1  2  3  4  5 or more  I don’t know 

At home on the street: 
 1  2  3  4  5 or more  I don’t know 

At home at another location: 
 1  2  3  4  5 or more  I don’t know 

 
5. Of the places you have available parking, which have access to an electric outlet where you 

could plug in a vehicle for charging? (select all that apply) 
 

 At home in my personal garage  At work in a community parking garage 

 At home in a community parking garage  At work in my driveway 

 At home in my driveway  At work on the street 

 At home on the street  At parking meters in town 

 At home at another location  

 
6. Do you have access to fast charging stations in your city? 
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Yes No I don’t know 

 
7. Please rank your top 3 favorite vehicle brands starting from "1" as most favorite: 

#1: 
#2: 
#3: 
8. Which vehicle type do you expect will have highest maintenance cost? 

     

Conventional Hybrid Plug-in Hybrid Electric All about the same 

 
-- Page 12 -- 

 
Section 5 

 
Thank you so much for your help. Please answer these last few demographic questions for statistical  
purposes and then we'll be finished. Your responses will be kept confidential, and we have designed 
the survey such that there is no way to identify you to your responses. 
 
1. What is your annual household income range? 

 
 Less than $12,500 

 $12,500 to $19,999 

 $20,000 to $24,999 

 $25,000 to $29,999 

 $30,000 to $37,499 

 $37,500 to $49,999 

 $50,000 to $62,499 

 $62,500 to $74,999 

 $75,000 to $87,499 

 $87,500 to $99,999 

 $100,000 or more 

 I do not wish to answer 

 
2. What is your gender? 

   

Male Female I do not wish to answer 

 
3. Including yourself, how many people are in your household? 

        

1 2 3 4 5 6 7 or more I do not wish to answer 

 
4. In what year were you born: ____________ 
5. Please enter your zip code: _____________ 

 
6. Which of the following best describes your highest achieved education level? 

 
 Some secondary education 

 Graduated high school 

 Some university Education 

 2 year university or trade school degree 

 4 year university degree (bachelors) 

 Masters degree 

 Doctoral degree 

 I do not wish to answer 

7. How many children do you have? 
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1 2 3 4 5 6 or more I do not wish to answer 

 
8. Could you tell us what your current living situation is? 

 
 

 
9. Please share your comments on the survey design: 

 
-- Page 13 -- 

 
This completes the survey. Thank you! 

 
-- Page 14 -- 

 
 
 

  

 Married or living with a partner 

 Separated 

 Divorced 

 Widowed 

 I do not wish to answer 
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Annex 2 – Questionnaire/Survey 

Preferências na Compra de Carros 

Este inquérito faz parte de um estudo conduzido pelo aluno Bernardo Nunes, a Professora Joana 

Mendonça e o Professor Miguel Preto, no Instituto Superior Técnico. O objectivo da pesquisa é a 

avaliação das preferências dos consumidores na compra de carros convencionais (movidos a 

combustíveis fósseis) e alternativos. 

O preenchimento do questionário é de aproximadamente 8 minutos e ao longo do mesmo poderá 

encontrar instruções específicas para o seu preenchimento. 

Confidencialidade 

Os dados fornecido serão totalmente confidenciais e serão utilizados exclusivamente no âmbito da 

investigação que está a decorrer. 

Tenho 18 anos ou mais:  Sim    Não [Se a resposta for não o indivíduo não consegue proceder à 
resposta do questionário.]  

 
Secção 1 

Começaremos o questionário por perguntar sobre a sua história e interessa na compra de 
carros. 

 
1. Quando foi a última vez que comprou um carro? 

    

Nunca Há menos de 1 

ano 

Entre 1 a 5 anos Há mais de 5 anos 

 
2. Quando planeia adquirir um carro? 

     

Nunca Dentro de um ano Entre um a dois anos 
Daqui a mais de 2 

anos 
Não sei 

 
3. Quem é o responsável pela compra de um carro no seu agregado familiar? 

   

Eu 
Outro membro do agregado 

familiar 
Eu e outro membro em conjunto 

 
4. Quantos carros é que a sua casa tem atualmente? 

    

0 1 2 3 ou mais 

 
5. Em média, quantos quilómetros faz por dia? 

         

Menos 

de 5 

km 

5 a 10 

km 

10 a 

20 km 

20 a 

30 km 

30 a 

40 km 

Mais 

de 40 

km 

Não 

sei 

Não 

conduzo 

Não utilizo 

o carro 

diariamente 
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6. Qual foi o total de quilómetros feitos no ano passado? 
      

Menos 

de 

5000km 

5000 a 

10000 

km 

10000 

a 

20000 

km 

Mais de 

20000 

km 

Não sei 
Não 

conduzo 

 
7. Que percentagem da sua condução diária é dedicada a deslocações rotineiras (trabalho, 

compras, família, outros? 
      

0% 25% 50% 75% 100% Não sei 

 

Secção 2 
Choice-Task. 
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Choice-Task 3 

Choice-Task 2 

Choice-Task 1 
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Choice-Task 4 

Choice-Task 5 

Choice-Task 6 
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Choice-Task 7 

Choice-Task 8 

Choice-Task 9 
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Choice-Task 10 

Choice-Task 11 
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Secção 3 
Iremos agora fazer alguma perguntas sobre as suas preferências na compra de um carro e 

experiência com carros com combustíveis alternativos. 
 

9. Por favor avalie o nível de importância destes atributos na tomada de decisão na compra de um 
carro: 

 
Preço 

Não 

Importante 

 0  1  2  3  4 Muito 

Importante 

Capacidade Bagageira 
Não 

Importante 

 0  1  2  3  4 Muito 

Importante 

Fiabilidade/ Necessidade de Manutenção 
Não 

Importante 

 0  1  2  3  4 Muito 

Importante 

Segurança 
Não 

Importante 

 0  1  2  3  4 Muito 

Importante 

Aparência/ Estilo 
Não 

Importante 

 0  1  2  3  4 Muito 

Importante 

 
10. Por favor avalie o nível de importância destas afirmações: 

 
A aparência do meu carro é um importante símbolo de estatuto para mim 

Discordo 

Totalmente 

 0  1  2  3  4 Concordo 

Totalmente 

Eu quero que as pessoas saibam que eu sou uma pessoa amiga do ambiente 
Discordo 

Totalmente 

 0  1  2  3  4 Concordo 

Totalmente 

As alterações climáticas são uma séria ameaça à humanidade 
Discordo 

Totalmente 

 0  1  2  3  4 Concordo 

Totalmente  

As alterações clim+aticas são, na sua maior parte, causadas por actividades humanas 
Discordo 

Totalmente 

 0  1  2  3  4 Concordo 

Totalmente 

 
 
11. Por favor selecione os tipos de carro que já guiou, mesmo que tenha sido apenas para um test 

drive: 
      

Convencional Híbrido Híbrido Plug-

in 

Elétrico Nunca guiei 

nenhum 

tipo deste 

veículos 

Não sei 

12. Onde costuma estacionar o carro? 
     

Garagem 

(Casa) 
Rua (Casa) Garagem (Trabalho) Rua (Trabalho) Outro 

 
13. Dos lugares disponíveis para estacionar, quais têm acesso a carregamento elétrico? 
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Garagem 

(Casa) 
Rua (Casa) 

Garagem 

(Trabalho) 
Rua (Trabalho) Outro 

 
14. Tem acesso a estações de carregamento rápido na sua cidade? 

   

Sim Não Não sei 

 
 

Secção 4 
Muito obrigado pela sua ajuda. Por favor responda a estas últimas questões demográficas para 

questões estatísticas e o questionário terá terminado. 
 

1. Qual o rendimento bruto do seu agregado familiar? 
        

Menos 

de 

12,500€ 

12,500€ 

a 

24,999€ 

25,000€ 

a 

37,499€ 

37,500€ a 

49,999€ 

50,000€ 

a 

74,999€ 

75,000€ 

a 

99,999€ 

100,000€ 

ou mais 

Não sei/ 

Não 

respondo 

 
2. Género 

  

Feminino Masculino 

 
3. Incluíndo-se a você, qual a composição total do seu agregado familiar? 

    

1 2 3 4 ou mais 

 
4. Ano de Nascimento: ____________ 

 
 
5. Nível de Educação 

     

Até 

ao 

9º 

ano 

Ensino 

secundário 
Licenciatura Mestrado Doutoramento 

 

6. Estado Civil? 
    

Casado/ 

União 

de 

Facto 

Separado/ 

Divorciado 
Solteiro Viúvo 

 
7. Tem carta de condução? 

  

Sim Não 

 
8. Comentário adicionais: 

 

Obrigado por completar o questionário! 
 


