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Abstract 
Reducing pollution from transport related sources is one way in which we can reduce our 
impact on the planet’s climate. In order to reduce transport emissions and increase our 
transport efficiency, the mass adoption of zero-tailpipe emissions electric vehicles will need 
to occur in the near future. Current figures for New Zealand registrations of such vehicles 
show that this is occurring at a slower rate than rates proposed by the New Zealand 
government. This suggests there are barriers to adoption in New Zealand that are 
preventing motorists from entering into the EV sphere and adopting an EV. International 
research has identified limited battery range, initial upfront cost and recharging time as the 
main barriers to EV adoption. This research has not previously been done in New Zealand. 
 
Gaps in current knowledge include New Zealander’s views on our vehicles, including 
factors such as vehicular investment, levels of enthusiasm for our vehicles, and the 
distances we drive our vehicles on a weekly basis. In addition to this, our perceptions of 
electric vehicles in terms of our knowledge of EV aspects, our willingness to adopt new 
technology, our views towards potential EV incentives and our perceptions of increasing 
efficiency and views towards the environment are key factors in analysing the likelihood of 
adopting an EV. With this in mind, this research set out to evaluate if a person’s likelihood 
of adopting an EV is influenced by their attitudes towards motoring. In conjunction with this, 
the research set out to uncover if people’s perceptions of EVs are a factor in their likelihood 
to adopt an EV.  
 
In order to explore these attitudes and perceptions, a research survey of Kiwi motorists was 
developed and undertaken from July to September 2020, gathering data on motoring 
attitudes and EV perceptions from 833 respondents. This survey examined the population’s 
likelihood of EV adoption by separating participants into three study groups: EV-Owners (n= 
246), Non-EV owners open to EVs (n=476), and non-EV owners resistant to EVs (n=111). A 
participant’s position in one of these three study groups was related to their current 
ownership or their self-reported likelihood of adopting an EV in the future.  
 
To efficiently analyse these data, a Principal Component Analysis was executed which 
created a number of scales ranging from automotive enthusiasm, vehicular investment, EV 
and technology knowledge, views on EV incentive effectiveness, views on EV information 
influence, and other external EV related factors. A multivariate analysis of variance indicated 
significant differences between the three study groups in all component scales mentioned 
above: those who were EV owners were more likely to be enthusiastic about vehicles and 
also more invested in their vehicles. Those who were resistant to EVs were less likely to be 
influenced by external information, less likely to have a high level of knowledge of EVs and 
technology, and less likely to believe in the efficacy of EV incentives. This research is, to the 
author’s knowledge, the first of its kind in New Zealand to link motoring attitudes and 
driving habits with electric vehicle adoption likelihood and EV perceptions. 
 
The implications of these findings range from the need to increase the level of knowledge 
present in those who are resistant to EVs, to the need for a fair and balanced subsidy 
scheme to incentivise EV adoption and reduce the initial cost which is a known barrier 



 4 

(Williams et al., 2015, Egbue & Long, 2012), and increase the effectiveness of other 
incentives and communication to ensure that it can influence those resistant to EVs.   
 
In addition to the academic research survey, a podcast series was created. This series 
comprising four episodes tells the story of EVs and presents an argument for reducing air 
pollution in our built-up areas. Volunteer survey participants from each of the study groups 
were interviewed on the subjects of motoring attitudes and EV perceptions. The episodes 
were structured in a narrative fashion with an aim to use storytelling to increasing listener 
comprehension and enjoyment. The participant interviews also revealed numerous EV and 
motoring related aspects that were not considered during the academic survey, leading to 
avenues for future study.  
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Glossary 
 
BEV: Battery Electric Vehicle, a vehicle powered solely by an on-board battery and an 
electric motor for propulsion. 
 
Driving dynamics: The behaviour of a vehicle on the road, in terms of handling in corners 
and the general feel of the vehicle. 
 
EV: Electric Vehicle. 
 
Hybrid: A vehicle with more than one mode of propulsion, usually internal combustion and 
electrically powered. 
 
ICE: Internal Combustion Vehicle. 
 
Lifetime emissions: The emissions of a vehicle as measured from its manufacture, shipping, 
usage as a vehicle, and disposal.   
 
Petrol Hybrid: A hybrid vehicle that cannot be plugged into an external electricity supply to 
recharge the on-board battery.  
 
Plug-in Hybrid: A hybrid vehicle with the ability to be plugged into an EV charging station or 
into a home power outlet to recharge the on-board battery. 
 
Tailpipe emissions: The emissions of a vehicle as measured purely from driving the vehicle 
only, not including manufacture and disposal of the vehicle. 
 
Torque: The turning force as produced by an engine or motor, measured in Newton metres. 
 
UCC: Utility Charge Control. 
 
WLTP: Worldwide Harmonised Light Duty Vehicles Test Procedure, a regulatory standard 
used to measure the tailpipe emissions of a vehicle in a laboratory setting.  
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1 Chapter 1: Introduction 
 
 

1.1 Rationale for this study 
In order to reduce CO2 emissions in the fight against ever increasing vehicular pollution in 
built-up areas and in our fight against climate change, we must move away from fossil 
fuelled vehicles and replace them with electric vehicles (EVs) with zero-tailpipe emissions. 
This requires mass adoption of EVs. Currently in New Zealand, electric vehicles are 
experiencing ever increasing rates of adoption, with registrations of light EVs both new and 
used going up year on year. Currently, less than 2% of the entire vehicle fleet is electrified, 
indicating a need for mass adoption at much higher rates than are currently observed 
(Motor Industry Association, 2020), in order to reduce transport sourced emissions.  
 
For increased adoption rates across the New Zealand vehicle fleet, better and more 
effective communication and reduction of barriers to adoption of EVs is required (Ministry 
for the Environment, 2018). As EVs offer significant financial savings and driveability 
advantages over internal combustion engine (ICE) vehicles, there is a need for government 
agencies to increase promotion of such advantages in order to make EVs more appealing 
and increase adoption. There are barriers to adoption, however, which will be discussed in 
this chapter. With increasing adoption rates in mind, it is important to consider what 
pathways of communication will be effective, and determine the barriers to EV adoption in 
New Zealand in order to develop methods of incentivising such adoption to help reduce or 
even remove those barriers.  
 
Science communication has traditionally been based around two main models: The Deficit 
Model and The Dialogue Model, with the information flowing from the scientific source to 
the audience (Longnecker, 2016, Meyer, 2016, Ahteensuu, 2012). An example of Deficit 
Model communication would be information sheets containing basic details about EVs, with 
the major points highlighted and summarised such as the publications from the Energy 
Efficiency and Conservation Authority. However, science communication is more effective 
when it takes into account differing audiences and cultural backgrounds within a 
population, utilising an integrated model (Longnecker, 2016). Behavioural change and the 
decision-making process is affected by what individuals believe (Ajzen, 1991), with different 
groups of individuals having different beliefs and values. There are likely to be groups in 
New Zealand with differing attitudes and perceptions towards motoring and EVs, meaning 
that their decisions are affected by the things that they believe in and think about. From 
this, the research component of this thesis set out to: 

• Divide up the motoring public into groups based on their current ownership or 
likelihood of adopting an EV; 

• Uncover each group’s differing motoring attitudes and EV perception; and 
• Find out if there are significant differences between these groups. 

   
The results of the research were used to inform the creative component of the thesis – a 
four-part podcast series which used a dialogic approach to discuss issues with participants 
from the different groups. The podcasts provided information about the history of EVs, 
addressed barriers identified in the study and provided information from EV owners about 
their experiences with their cars. 
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1.2 Electric Vehicles in New Zealand 
Electric vehicles are likely to be an immediately available way of drastically reducing 
greenhouse gas emissions from transportation (Casals, Martinez-Laserna, García, & Nieto, 
2016), whilst increasing efficiency within New Zealand’s vehicle fleet, and removing the 
reliance on imported crude oil for petroleum products to run fossil fuelled vehicles. An EV 
uses an electric motor for propulsion instead of a CO2 producing internal combustion 
engine. One of the key benefits to EV use is the way that tailpipe emissions are shifted from 
the road to the generation of the electricity used to charge the battery, which can be more 
varied and, depending on the country, renewable rather than strictly polluting (Mersky, 
Sprei, Samaras, & Qian, 2016). When recharged using an electricity grid such as New 
Zealand’s, which is comprised of 82% renewable energy (Ministry of Business Innovation 
and Employment, 2013), the potential for reducing NZ’s transport-related emissions is very 
high. In addition to this, more than 85% of households have off-street parking for 
convenient home charging, and the average daily commute is around 22km (Ministry of 
Transport, 2015), providing ideal conditions for the proliferation of EVs in this country.  
 
The term ‘electric vehicle’ is somewhat broad, as it encompasses hybrids, plug-in hybrids, 
and battery electric vehicles. Hybrid vehicles without plug-in capabilities (known as Petrol 
hybrid vehicles) are not considered as EVs for the purposes of this research, as their 
electric motors are supplied by energy captured from the internal combustion engine or 
though braking, with a relatively small electric-only range (US Department of Energy, 2021). 
In this thesis, I use the term EV to refer to a vehicle that runs solely from battery stored 
electricity, refuelled from an electrical outlet. 
 
In 2015, a University of Otago Centre for Sustainability Study by Ford et. al. was 
undertaken, looking into New Zealand’s EV perspectives. The main findings discussed New 
Zealander’s feelings towards EVs, their willingness to adopt one, and their level of 
knowledge of EVs. Most participants in their survey indicated that they were more positive 
about EVs in comparison to people in the United Kingdom, they felt they knew about the 
same as most other people about EVs, and they were generally willing to adopt one in the 
future.    
 
In New Zealand, petrol hybrid vehicles have been adopted in far greater numbers compared 
to pure EVs, with sales of pure EVs being a fraction of the sales of petrol hybrids from 2013 
to 2019. Between 2013 and 2016, petrol hybrid sales remained steady, with 1200-1300 
sold per year. 2017-2019 saw the largest increase, with 1717 petrol hybrids sold in 2017, 
2140 sold in 2018, and 5883 sold in 2019. Pure EVs on the other hand, sold relatively poorly 
in comparison, with fewer than 70 sold per year from 2013 to 2016, until a large increase in 
2017 with 546 sold, 2018 with 768 sold, and 2019 saw a large increase again, with 1881 
sold (Motor Industry Association, 2020). The three-year period between 2017 and the start 
of 2020 saw both hybrid sales and EV sales increase at a rate of around 242%.  
 
Causes for the sudden increase include there being more awareness of EVs and hybrids 
among social groups, and an influx of cars for sale at a more accessible price point in the 
used car market. At the time of writing, subsidies for EVs have not been implemented in 
New Zealand, so this would not explain the sudden increase. It is important to note 
however that the sales of pure EVs have always been low in comparison to regular ICE 
vehicles. 
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Petrol hybrids are unable to be plugged into an electrical outlet for recharging. As such, 
their electric motors and battery packs are relatively small in comparison to plug-in hybrids, 
and their petrol motors generally operate to propel the vehicle most of the time, reducing 
their ability to combat emissions. For example, a petrol hybrid 2015 Toyota Prius has a 
small electric motor that only runs on its own when below 50 kph or when there is very little 
load on the engine. However, as soon as any acceleration is called for, or when driven on 
the open road, the petrol engine is used. This gives excellent fuel economy, but does result 
in around 90 g CO2 per km tailpipe emissions (Toyota, 2015) in contrast to an EV which has 
no tailpipe emissions.    
  
Rezvani et al. (2015) argue that because hybrid vehicles do not require a drastic behavioural 
change compared to ICE vehicles, they are not likely and indeed have not been subject to 
the same barriers to adoption that EVs have (Rezvani, Jansson, & Bodin, 2015). For 
instance, with an ICE or hybrid, one does not have to become comfortable with regularly 
plugging their car into the mains when they get home from their commute (Axsen, 
TyreeHageman, & Lentz, 2012), when a petrol car owner is used to simply filling up to 
capacity in a few minutes at a petrol station.  
 

1.3 Incentives to EV Adoption 
Switching to an electric vehicle involves a large commitment to a new and ever-changing 
technology. Reacting to this, incentives to increase adoption have proliferated on an 
international scale (Michalek, Chester, & Samaras, 2012). The United Kingdom plans to ban 
fossil-fuel powered vehicles by 2035 and other European states will ban non-electric 
vehicles between 2030 and 2040. Norway has been a leader in this regard since before 
mainstream EV sales even commenced with EVs exempted from registration tax, given free 
public parking, toll exemption, access to bus-only lanes in city centres, and public charging 
station infrastructure investment (Mersky et al., 2016).  
 
Subsidies and other financial incentives are effective at increasing the rate of EV uptake 
through reducing the purchase price of the vehicle. As the higher than average purchase 
price of an EV is considered a barrier to adoption, removing this cost is a proven way to 
increase uptake: in 2015, in Norway, 18% of new car sales were battery EVs. This was the 
highest proportion of EV adoption compared to ICE vehicles anywhere in the world (Europe, 
2014). One of the most powerful drivers of this adoption rate was the removal of value-
added tax and vehicle registration tax on new EVs sold in Norway. This reduced the 
purchase price of certain EV models by up to 50% (Bjerkan, Nørbech, & Nordtømme, 2016).    
 
Despite recognition that financial incentives are a way for EVs to reach a mass market 
(Hidrue, Parsons, Kempton, & Gardner, 2011), these have not been entirely successful in 
increasing adoption rates and ownership internationally. Sierzchula et. al. 2014 analysed 
the market share of EVs and accompanying financial incentives in a number of countries, 
and found little correlation between EV registrations and financial incentives. Denmark, for 
example, offers generous EV subsidies but has far less EV adoption compared to Norway. 
(Sierzchula, Bakker, Maat, & van Wee, 2014). Norway is perhaps a unique market for cars in 
general, having particularly high rates of taxation on new vehicles and high registration 
costs compared to other nations. For countries that do not have such high initial costs, the 
removal of taxes on new EVs may not have as much of an impact on reducing the cost 
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barrier (Bjerkan et al., 2016). Despite this, recent research has found that government level 
financial incentives are still the most effective method to motivate the purchase of an EV 
(Bechhold, Fischer, Rudoff, Voigt, & Gates, 2017) 
 
The issues of purchasing price and running costs are of concern to the motoring public. 
Vehicles not only cost a large percentage of one’s income upfront, they also have 
maintenance and running costs over the time period of ownership. EVs are known to have 
much lower operating costs compared to ICE vehicles (Weldon, Morrissey, & O’Mahony, 
2018), as electricity is much cheaper than petrol and the electric motor in an EV has one 
main moving part in comparison to the hundreds and sometimes thousands of moving 
parts in an internal combustion engine. As such, the importance of lifetime operating costs, 
rather than the focus on initial purchase price, is a way to help consumers overcome fears 
about EV ownership, and increase adoption. Increased communication of the cost saving 
benefits of EVs is an aspect of EV promotion that could be executed to increase adoption 
rates.   
 

1.4 Barriers to EV Adoption 
Price: The price difference of an EV compared to a similarly performing ICE vehicle is one of 
the biggest barriers to EV adoption, with the issue of high financial risk in purchasing an EV 
being first and foremost in virtually every motoring consumer survey (Larson, Viáfara, 
Parsons, & Elias, 2014). Electric vehicles are very different to internal combustion vehicles 
in terms of their propulsion technology and in the way that they drive. Manufacturers are 
also having to develop new technology and pour resources into new motors and battery 
technology whilst often still developing ICE vehicles. As such, EVs have a higher purchase 
price compared to similarly specified ICE cars. As shown in Bjerkan, 2016’s study in 
Norway, having some form of financial subsidy to reduce purchase price, namely the 
removal of both new car purchase tax and value added tax were critical factors for 80% 
and 83% of respondents respectively. From this we can deduce that the issue of purchase 
price was a major obstruction to adoption.  
 
Consumers tend to prefer relatively affordable items that may cost more in the long run, as 
opposed to initially more costly items that may save them money in the long run.   
(Dumortier et al., 2015). This is known as the energy efficiency gap effect. Regarding total 
lifetime costs of vehicle ownership, Aguirre et al (2012) found that, after a 13-year lifespan, 
the EV is cheaper overall compared to the ICE vehicle, despite the ICE having a much lower 
initial purchase price (Aguirre et al., 2012). Informing consumers of lifetime ownership costs 
may help to increase the adoption rate of EVs. Additionally, labelling of vehicle efficiency 
needs to be targeted towards the financial aspects of ownership rather than environmental, 
as consumers are more likely to be persuaded to make a decision based on monetary 
saving claims rather than emissions reduction (Dumortier et al., 2015).  
 
In New Zealand, the issue of EV pricing has already been shown to be a major barrier to 
adoption. Williams et. al. 2015 found that 62% of participants in their survey would never 
buy an EV if the price was twice that of an ICE vehicle, however only 41% would definitely 
adopt an EV if an EV was half the price of an ICE vehicle. Running costs relating to the 
regular purchase of fuel also had an effect on buyer perceptions. The study found that 20% 
of participants would never adopt an EV with current (at that time) petrol prices, compared 
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to 26% of participants reporting they would definitely adopt one if petrol cost twice as 
much as it did at the time (Ford & Khan, 2015) 
 
Battery Life: Another major barrier to adoption is the fear of running out of battery charge 
whilst out in the car, commonly known as ‘range anxiety’. In a study of attitudes and 
perceptions around EVs, battery range and uncertainty surrounding a new technology were 
reported as major concerns by 33% of respondents (Egbue & Long, 2012). Four major 
levels of stress associated with ‘range anxiety’ have been identified: cognitive (e.g. worrying 
about not reaching the desired destination); emotional (feeling nervous or fearful of being 
stranded somewhere unfamiliar); behavioural (e.g. constantly checking the range display, 
changing driving style to conserve battery life); and finally psychological (increased 
heartrate due to the heightened nervousness (Rauh, Franke, & Krems, 2014). One of the 
ways in which range stress can be alleviated is by operating the EV within a ‘range comfort 
zone’ which is around 80% of the range the car is capable of, leaving a comfortable safety 
buffer: the higher the safety buffer, the less chance there is of developing anxiety (Gaab, 
2009). 
 
There is an interesting disparity between a consumer’s expected range of an EV and the 
actual distance that they drive on a daily basis. Egbue et. al. 2012 found that few 
respondents to their survey wanted an EV with a limited range (< 100 miles) despite the fact 
that the 47% had daily driving distances of fewer than 10 miles. This could be attributed to 
people wanting a very high level safety buffer to reduce the levels of range anxiety (Egbue & 
Long, 2012). One of the key ways to alleviate such fears and anxiety is to have better 
communication and information that sets out to convince people that they do not need to 
have the same large levels of extra range as a petrol car. This is because most a) do not 
utilise the entire potential range in one day and b) they are able to charge up at home 
overnight fully, for a relatively very low price compared to an ICE vehicle.    
 
General knowledge, and indeed a lack of knowledge, surrounding EVs is also a barrier to 
adoption of the technology. Whilst those keen to buy an EV, such as early adopters, will 
have done a great deal of research and be knowledgeable about the intricacies of 
ownership (Axsen, Goldberg, & Bailey, 2016), the general car buying public who may be 
neutral in terms of their stance on EVs, but are not entirely against the concept, are at the 
whim of the car dealers they visit to get more knowledge about the new technology, and to 
receive guidance and advice as to how they need to operate the vehicle differently. 
Research conducted in Scandinavia looked into car dealers who sold both ICE and EVs and 
found a perceived lack of a profitable business case for the EV market, coupled with the 
dealers themselves having limited knowledge of the technology. This resulted in only 8.8% 
of a group of ‘mystery shoppers’ leaving a range of dealerships with a preference for buying 
electric as opposed to the ICE alternative, despite the fact that 77% of the dealerships 
used in the study had EV models readily available for purchase (Zarazua de Rubens, Noel, 
& Sovacool, 2018). Such lack of knowledge at the dealership level is a barrier to adoption.  
 

1.5 Pioneer and Early-Adopter Psychology 
As a new and ever-changing consumer technology, the electric vehicle is subject to the 
early-adopter phenomenon. This subset of consumers make decisive and risky decisions to 
use and test new technologies. If successful, the technology is then widely adopted among 
a larger group of consumers (Rogers, 2003). The specific financial and situational limitations 
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of the motoring public result in a skewed distribution in terms of the diversity of the early 
adopter. Research carried out in the UK found that EVs fall well outside the price range for 
most consumers, who pay relatively little for vehicles that are new to them. As such, early-
adopters of EVs are typically highly educated, environmentally aware {Campbell, 2012 
#35;Campbell, 2012 #35;Campbell, 2012 #35;Campbell, 2012 #35;Campbell, 2012 #35}and 
relatively wealthy.  
 
Promoting early adoption with targeted communication could be a way to quickly increase 
the number of EVs on the roads. Environmentally conscious companies, the public sector, 
and household with more than one car are all market areas that would be highly responsive 
to such communication according to (Gärling & Thøgersen, 2001). This would not only 
prove their efficacy to the general car buying public, it would also increase the number of 
EVs in the used market, which is where most car buyers end up in the hunt for their next 
car.  
 
The world’s first successful mass market EV to sell over 100,000 units was the Nissan Leaf 
which debuted in 2011. In contrast, the earliest best-selling ICE vehicles were being sold 
well over 100 years ago. The technology within an EV is constantly being reworked and 
updated, however it has not had the advantage of time on the market to become trusted, 
therefore the earliest buyers of EVs are in fact classed as innovators under Everett Rodgers’ 
model of consumer classifications. Innovators are followed by early adopters, then early 
majority, late majority and finally laggards (Rogers, 2003). Axsen et. al. (2016) describe their 
EV focused model for classifying buyers as Pioneers, Potential Early mainstream, and Late 
mainstream, with buying characteristics and attitudes to EVs between pioneers and the two 
mainstream sections having the greatest difference in attitude. The two main differences 
between pioneers and mainstream buyers are the level of knowledge and the willingness to 
part with a lot of money to purchase a new and constantly changing piece of technology. 
Mainstream buyers have a low level of familiarity with EVs such as being unsure of how to 
refuel an EV or a plug- in hybrid (Caperello & Kurani, 2012). Pioneers on the other hand, are 
not only quite willing to pay more to get their hands on an EV, they are particularly 
interested in battery only EVs rather than plug-in hybrids (Axsen et al., 2016). This could be 
due to the fact that as pioneers they are much more willing to take a risk in new technology 
compared to the mainstream buying public. Other reasons for switching to a hybrid vehicle 
include saving money on fuel costs, caring for the environment, reducing dependence on 
foreign oil, and becoming more independent with energy use (Heffner, Kurani, & Turrentine, 
2007).  
 

1.6 Group Behavioural Dynamics and Electric Vehicles 
‘Bandwagon’ effects occur when consumers begin to value and demand a product purely 
because others also value the product: this causes demand for that product to accelerate 
(Corneo & Jeanne, 1997). Van Herpen et al. (2009) describe the phenomenon succinctly in a 
situation where one must choose between two bottles of wine: one is on a near empty shelf 
which has mostly sold out, and one is on a full shelf with excess stock; consumers opted 
for the wine that has nearly sold out. The same study found that low inventory stock and 
the level of inferred product quality was much higher with products that were scarce. As 
electric vehicles have seen a steady increase year on year in terms of the number of 
registrations, we can speculate that they will undergo a ‘bandwagon’ style effect. 
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People’s values influence their decisions and sources of knowledge (Longnecker, 2016). 
The communities that people are part of have a dramatic effect on what people choose to 
believe and understand with regards to developments in science and technology. In short, 
people tend to trust information from like-minded individuals within their own personal 
groups (Kahan, 2015). This in itself is a form of bandwagon effect as the same knowledge is 
passed around the members of the group.  
 
Alternatively to the bandwagon effect, some consumers in a market also exhibit the ‘snob 
effect’ whereby they have a need to purchase products that are unique and scarce, in order 
to differentiate themselves from the majority of the population. This is known as uniqueness 
theory (van Herpen, Pieters, & Zeelenberg, 2009). Consumers demand “self-identifying” 
products that make them stand out from others and define them in their own unique way, 
with a resulting increase in demand because others are not consuming the same quantity 
(Fromkin & Snyder, 1980). Such goods become status symbols that consumers then use to 
assert a level of uniqueness and superiority above others (Amaldoss & Jain, 2005). Electric 
vehicles, being both a recent technology and a scarce good (as they currently make up less 
than 2% of New Zealand’s vehicle fleet could also become part of the ‘snob’ effect, 
whereby consumers look to purchase one to stand out from the crowd and look unique. 
The environmentally friendly image could also be used to this effect.  
 

1.7 Environmental Image 
The lack of a physical tailpipe on the car and the lack of a typical sounding ICE in an EV 
contributes to their clean green image, from the point of view of onlookers. EVs can still 
emit greenhouse gases indirectly through consumption of non-renewable electricity used 
when recharging. In a country such as China where coal-fired power stations are 
widespread, an EV such as a Nissan Leaf may emit up to 182 grams of CO2 per kilometre 
driven. In Europe, where more renewable sources are used for power generation, this figure 
can be as low as 86 gCO2/km (Pike, 2012). For comparison the most popular car in China, 
the Volkswagen Lavida 1.5 TSI, emits around 116g of CO2/km (Fleetnews, 2019), as tested 
by the WLTP (Worldwide Harmonised Light Duty Vehicles Test Procedure). Whilst this may 
appear to suggest that EVs are more polluting in nations where heavily polluting electricity 
generation is the norm, it doesn’t take into account the fact that EVs can be charged during 
low electricity grid loads at night when polluting peak-load generation from fossil fuels is 
not as heavily utilised.   
 
Despite this, there is a strong positive environmental image associated with EVs. Egbue & 
Long (2012) found that EVs were perceived by consumers to be the most sustainable form 
of transport compared to hybrids or ICE vehicles, however EV technology being alien and 
foreign was perceived to be an issue. EVs that are used as company vehicles are often 
fitted with signage stating “Zero Emissions” in order to boost this environmental image and 
encourage onlookers to associate this image with the company. In California, environmental 
policy has affected transport since the 1960s (Sperling & Eggert, 2014). Research 
conducted there found that response to EV marketing and communication was very 
dependent on one’s personal identity: Those who were concerned with reducing the effects 
of climate change believed that driving an EV would help to reinforce their pro-
environmental behaviours, but those who did not have a pro-environmental stance to their 
identity were much less likely to take climate change mitigating actions such as buying an 
EV (White & Sintov, 2017). 



 10 

 
Consumer perception regarding the sustainability of EVs on their own is positive, however 
consumers appear to question the sustainability of EVs when comparing them to ICE 
vehicles (Egbue & Long, 2012). People recognise the environmental benefits of zero tailpipe 
emissions and a far greater efficiency from the mode of propulsion (petrol engine vs electric 
motor), however they are aware of the effect of emissions simply being shifted from one 
point to another. In another study, participants were not aware of the ability to recycle 
batteries, claiming that depleted batteries would pose a significant environmental issue 
(Axsen, Langman, & Goldberg, 2017).   
 
In terms of consumer attitudes to EVs, the positive environmental impact they have may not 
be as important a factor as those factors pertinent to the user experience such as recharge 
time and cost. A 2011 survey of US consumers found that they perceived the environmental 
benefits of EVs to be of little to no advantage compared to their fuel saving benefits (Carley, 
Krause, Lane, & Graham, 2013). Taking into account both Carley and White’s research, EV 
adoption amongst those who have little to no environmental interest is most likely to be 
successful when using promotional strategies that focus on the end user advantages. 
Those with a pre-existing environmentally concerned mindset would already have 
purchased or be seriously considering purchasing an EV as they have a vested interest to 
maintain their environmental social identity.  
 
Those with a conservation mindset that are still resistant to making the switch to electric 
vehicle ownership may also be under the presumption that their efforts are futile in a nation 
with less than 2% of its car fleet being electric. Following on from this is the concept of 
‘Perceived Consumer Effectiveness’ whereby one monitors their own behaviours towards a 
cause and reviews their effectiveness (Kinnear & Taylor, 1973). This can cause consumers 
to fall into the trap of feeling as if they are not making enough of a difference and therefore 
question their own self efficacy in their efforts to reduce emissions, care for the 
environment etc. (Oliver & Rosen, 2010). In terms of EVs, this could reduce adoption rates 
as consumers feel that spending a large proportion of their income on one would not do 
much to reduce emissions when they can see all of the other fossil-fuelled cars on the road 
at the same time, despite the fact that they may be inclined to make an environmentally 
responsible motoring choice.  
 
Electric vehicles recharged via renewable electricity generation are the most 
environmentally sustainable as they have zero usage emissions aside from the emissions 
from manufacture. Being able to control when the vehicle is charged to ensure that only 
renewable energy is being utilised is known as Utility Charge Control (UCC), whereby a 
power generation entity can control when electric vehicles are charged to ensure maximum 
usage of renewable sources when there is little demand on the main electricity grid. UCC 
has the potential to be beneficial for the environment (Lund & Kempton, 2008), especially 
when the majority of vehicles on the road are electric. One barrier to the introduction of 
UCC is the consumer attitude towards it; mainly due to the fact that one must relinquish 
control of charging one’s EV to their power company, which is something consumers are 
not entirely open to (Bailey & Axsen, 2015).    
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1.8 Misinformation Around Electric Vehicles 
Like all novel technology with a polarised audience, the EV has been subject to 
misinformation. According to the Debunking Handbook 2020, misinformation is comprised 
of facts and information that is false, often spread by mistake (Lewandowski, 2020); (Cook, 
Lewandowsky, & Ecker, 2017). Misinformation about EVs is often circulated on social media 
and on online forum discussion groups; places where there are little to no filters or control 
of what content is posted, allowing misinformation to go unchecked. This leads to 
misinformation being repeated and reproduced, resulting in the “illusory truth effect” 
whereby people begin to believe misinformation as truth simply because they have come 
across it repeatedly in their lives (Fazio, Brashier, Payne, & Marsh, 2015). In terms of EVs, 
this effect is often seen in social media and comments on EV news articles. Anecdotally, 
one of the most prevalent pieces of EV misinformation is that they pollute the environment 
more than ICE vehicles when their construction and disposal of batteries is taken into 
account. This is in fact not the case, due to an EV’s zero tailpipe emissions over the course 
of its useful life. The International Council on Clean Transportation conducted a study on EV 
lifetime emissions and found that they were significantly lower than the least polluting small 
car on sale in Europe in 2018 (ICCT, 2018 ). Unfortunately, misinformation in general can be 
harmful to society (Southwell, Thorson, & Sheble, 2018). In the case of EVs, misinformation 
could potentially lead to a substantial decrease in the rate of adoption, leading to a more 
carbonised transportation fleet. This would derail efforts to decarbonise transportation, 
leading to increased pollution in town centres, increased respiratory diseases, and thwarted 
efforts to reduce emission of climate damaging greenhouse gases.  
 
Misinformation surrounding EV emissions ties in with misinformation about the rate at 
which their powertrain batteries lose their ability to hold charge. Another common 
misconception is that EV batteries last a limited amount of time before they begin to lose 
their ability to hold charge (often 5-8 years is cited) and therefore the driving range of the 
vehicle is reduced in tandem with this degradation. The batteries are then believed to be 
disposed of in landfills where they have the potential to pollute the Earth through leaking of 
battery chemicals. This feeds into the misconception surrounding EVs being more polluting 
than ICE cars. There are a large number of EVs on the roads and on sale that are older than 
5-8 years and that still retain a large percentage of the range that they featured when they 
were new. Subsequently, the notion of landfills having numerous EV batteries in them is in 
fact, misinformation. The “continued influence effect” (Johnson & Seifert, 1994) has a role 
to play in the way that misinformation is resolved to be false, but may still linger in the back 
of someone’s mind (Lewandowski, 2020). Someone may not believe the misinformation 
regarding battery disposal, or they may know about battery recycling efforts, but still 
believe the misinformation about EVs being more polluting, simply because they have heard 
the battery misinformation in another context.  
 
Correcting misinformation before it becomes an entrenched part of the sphere of 
discussion is a way to reduce the level of misinformation in a given sphere, or even prevent 
it spreading altogether, also known as ‘forewarning’ or ‘prebunking’ (McGuire & 
Papageorgis, 1962). An example of this would be to include messages or sources of 
evidence pointing prospective EV buyers or those resistance to EV adoption towards 
truthful statements refuting EV misconceptions and misinformation. The Wellington City 
Council has installed EV chargers around the city, and provides a webpage with information 
about the location and use of the chargers. Additionally, they include statements about EV 
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lifecycle emissions and financial benefits (Wellington City Council, 2020); this is an example 
of useful ‘prebunking’ to instil truthful statements to prospective EV adopters who may be 
susceptible to misinformation influencing their decisions. 
 
 

1.9 Accessible Communication via Podcasts 
Communication via an auditory medium is an accessible way to find out new information. 
Auditory methods such as podcasts have been shown to aid in scientific learning (Heilesen, 
2010). The notion of an electric vehicle and motoring based podcast was born from the 
experiences of the author in previous years and a keen interest in storytelling and auditory 
creativity. Podcasts set up a dialogue between the narrator/producer and the listener, 
allowing them to become engaged with the information presented (Dantas-Queiroz, 
Wentzel, & Queiroz, 2018). {DANTAS-QUEIROZ, 2018 #86;Dantas-Queiroz, 2018 
#63;Dantas-Queiroz, 2018 #63;Dantas-Queiroz, 2018 #63;Dantas-Queiroz, 2018 #63}The 
incorporation of a narrative structure allows for more readily absorbed and easily retained 
information (Dahlstrom, 2014), hence the structure of the podcast as a narrative with a 
hero’s journey style character development for the EV (J. Campbell, 1972 
). Use of interviews of ‘eye-witness’ individuals who have experienced electric vehicles, i.e. 
EV-owners, are a useful way to add credibility to the information being presented in the 
podcast (Beckers, 2018); (Peter, 2019). More information on this podcast can be found in 
Chapter 4 which outlines the Creative Component for this thesis.  
 

1.10 Exploratory Research Questions 
As discussed in this chapter, there are gaps in the research of Kiwi’s motoring attitudes, 
perceptions of EVs and EV-related views towards the environment, possible incentives to 
promote EV adoption, and their potential effectiveness. To help fill these gaps in our 
knowledge, two main research questions were investigated.  
 
Is one’s likelihood of adopting an electric vehicle influenced by one’s attitudes towards 
motoring? 
 
In what way do the perceptions of electric vehicles and views towards technology and the 
environment relate to the likelihood of EV adoption? 
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2 Chapter 2 Research Methods 
 
In order to answer this study’s research questions, an online survey was conducted, 
recruiting a wide spectrum of adults from the New Zealand public. The goals of the survey 
were to: 

• establish motoring attitudes, 
• establish perceptions about EVs, and 
• find out if there are significant differences between attitudes and perceptions of 

people who already own EVs, non-owners who are open to EVs and non-owners 
who are resistant to EVs. 

 
This chapter describes development of the survey that was conducted, recruitment of 
participants, data collection and data analysis. 
 

2.1 Survey of a General Population 
The research questions were explored via a survey open to anyone in New Zealand over 
the age of 17. The survey was open from July 2nd 2020 to September 18th 2020. Despite the 
motoring aspects of the research, the survey was open to people even if they did not own a 
vehicle as we felt that having a perception of electric vehicles is not exclusive to people 
who own motor vehicles. Participants were classified into one of three groups based on EV 
ownership and how open they were to adopting an EV. This allowed targeting recruitment 
to try to balance the number of responses. Recruitment of participants via social media and 
a flyer campaign is described in more detail in Section 2.3. The survey was developed and 
hosted on Qualtrics, with n=931 people taking the survey. After data cleaning, analysis of 
874 responses was conducted as described in Section 2.5.  

 
2.2 Instrument Development 

2.2.1 Survey Study Groups 
In order to interrogate the influence of motoring attitudes on one’s likelihood of adopting an 
electric vehicle, the survey participants were separated into three groups. Their position in 
one of the three groups would therefore show their likelihood of adopting an EV:  
 
EV-O: Electric vehicle owners. This group consisted of people who already owned a 
battery powered non-hybrid EV, either as their primary or second vehicle. One of the first 
questions in the survey asked if a participant owned a battery powered EV.  
 
OTEVS: Non-EV owners, Open To EVs. This group consisted of people who did not own an 
EV but were open to buying one either as their next vehicle or at some time in the future. To 
separate out these participants, the survey asked participants 1) if they would purchase an 
EV as a second vehicle at some point in the future, 2) if they would consider replacing their 
vehicle with an EV at some point in the future. A ‘yes’ answer to either or both of these 
questions would result in them being placed into this group, as the participant has decided 
upon making the switch to an EV in the future, hence them being ‘open to EVs’. Neither of 
these two questions were shown to participants in the EVO group.  
 
RTEVS: Non-EV owners, resistant to EVs. This group consisted of people who were not 
wanting to make the switch to an EV at all, neither now nor in the future. These participants 
were selected based on their answer to the same questions as the OTEVS group; if they 
selected ‘No’ to every question they were placed in the RTEVS group. This is because they 
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have demonstrated a resistance to adopting an EV at any time in the future, and resistance 
to owning one as a second vehicle. 
 
2.2.2 Survey Question Development 
The survey was designed to gather data relating to the main research questions around 
likelihood of adopting an EV, attitudes towards motoring, perceptions of electric vehicles, 
motoring habits, and basic demographic data. The complete survey can be seen in 
Appendix 10. The naming of the survey was considered important due to the controversial 
and polarising nature of electric vehicles. Thus, the title chosen for the survey was “The 
New Zealand Motoring Attitudes and Perceptions Survey”, with no mention of electric 
vehicles in order to avoid potential participants being deterred by the term EV. The term 
‘EV’ or electric vehicle can be interpreted in numerous ways, with vehicles such as hybrids 
and plug-in hybrids considered to be ‘EVs’ by some people. Therefore, the survey began 
with a short passage outlining the survey’s definition of an EV, in order to avoid participants 
referring to or thinking of any vehicle other than a battery only electric vehicle, when 
answering the survey questions. This passage outlined that the term EV only referred to 
vehicles solely powered by a rechargeable battery and electric motor. Hybrid and plug-in 
hybrid owners were not considered by the survey to be EV owners.    
 
Motoring Attitudes, Practices and Demographics: A small set of demographic questions 
was designed to determine the basic background of the participant. Data on gender 
identity, age, household income, location, and highest level of education were collected. 
These data were useful in not only ensuring that the overall survey response was balanced 
in terms of age, gender identity and location, they served to paint a picture of the types of 
people in each of the three groups. After this, a series of motoring-based demographic 
questions were asked of the participants, designed to find out participants’ attitudes 
towards motoring and if they owned a motor vehicle. This section was also designed to 
separate participants into the three study groups by asking if they owned an EV, if they 
were willing to purchase an EV as a second vehicle in the future, and if they were willing to 
replace their vehicle with an EV at some point in the future. Finally, they were asked if they 
were planning to make their next vehicle purchase an EV.  
 
Participants were then asked about the distances they regularly drove their vehicles. These 
included questions on driving habits such as distance driven last week, the frequency of 
instances where they drove more than 100 kilometres in a day, and how much they were 
willing to spend on a vehicle new to them. Participants were not asked to manually input 
these figures, but were asked to choose from a set number of ranges, in order to increase 
ease of completing the survey. The most popular and most affordable battery EV on sale in 
New Zealand is the Nissan Leaf which, depending on the state of health of the battery, has 
a range of around 100-120km when fully charged. The motoring demographic questions 
aimed to find out if the motoring habits of the survey participants were in anyway 
compatible with the limited range of affordable EVs such as the Leaf. If for instance, most 
people were driving more than 100 kilometres in a day, this would suggest low EV uptake 
was due to the limited battery range of affordable models. If driving distances were low, this 
would suggest other reasons for low EV uptake worth investigating.  
 
The amount of money one is willing to spend on a vehicle new to them, represents a 
window into one’s attitudes towards motoring. This does not exclusively mean ‘new’ as in 
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recently released or manufactured vehicles, but any vehicle that is new to someone, either 
new or second hand. Participants were asked to choose from set ranges of prices in 
$10,000 increments, ranging from less than $10,000, to over $100,000. Someone willing to 
spend a higher price on a vehicle may have different motoring attitudes compared to 
someone spending less money on a vehicle. Included in this section were questions relating 
to one’s time spent owning a vehicle and how many vehicles they currently owned and the 
number of vehicles owned during their life. These data were relevant to finding out a 
participant’s motoring attitudes, as they show if someone is likely to regularly change their 
vehicle or if they are more likely to keep their car for a long time. This would also give some 
indication as to their likelihood of adopting an EV: those who change their cars frequently 
may not feel as apprehensive about making the switch to an EV. 
 
This research also aimed to establish the extent to which the sample self-identified as 
automotive enthusiasts. As this is a somewhat subjective term, open to interpretation by 
different people, a number of questions relating to DIY vehicular maintenance and interest 
in mechanics were asked, as well as asking the extent to which a participant considered 
themselves an automotive enthusiast, via a Likert type scale. The survey then asked 
participants the extent to which they found the mechanics of an automotive engine and 
gearbox interesting to them by asking them to rank their interest out of 100 using a slider 
bar with 0 being ‘Not interesting at all’ and 100 being ‘Extremely interesting’. Finally, we 
included a section on ‘do it yourself’ or DIY vehicular maintenance. A participant with a 
keen interest in completing their own vehicle maintenance would likely be considered an 
automotive enthusiast even if they did not self-identify as one.  
 
In conjunction with asking if a participant completed their own maintenance, we asked 
which specific maintenance tasks a participant was confident completing, in order to get a 
better understanding of their level of confidence in DIY maintenance. A number of 
maintenance tasks of increasing difficulty were listed next to Likert type scales ranging from 
‘Would not attempt’ to ‘Very confident’. The maintenance tasks listed began at the relatively 
easy task of ‘Changing oil and air filters’, then to ‘Brake system servicing’ to ‘Replacing a 
clutch/removing a transmission’ and finally to ‘Performing a full engine rebuild’. Surveying 
the level of confidence not only gathers data on overall motoring attitudes, it can give an 
insight into one’s attitudes towards adoption of technology. Someone with more 
confidence in repairing a vehicle may be more confident in adopting new technology as 
they have skills available to tackle any unexpected mechanical issues. However, in terms of 
barriers to adoption, due to the fact that EVs are mechanically much simpler and also 
require different mechanical and electrical skills to diagnose problems on, those keen on 
DIY automotive work may likely see the lack of scope for DIY maintenance on an EV as a 
barrier to adopting one, hence the addition of this question.         
 
Perceptions of Electric Vehicles: In order to evaluate the survey participant’s perceptions of 
EVs, a large range of questions were asked of them. These related to personal experience 
of an EV (such as a test drive or similar experience), their views on EV information sources, 
their knowledge of EV specific ownership aspects, their views on how to effectively 
increase adoption in New Zealand, and their perceptions of common EV misconceptions 
currently prevalent in the motoring sphere.  
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After asking if a non-EV owner participant had driven an EV before, those who had were 
then asked how long they had access to the vehicle and to evaluate their experience of the 
vehicle. Participants were asked to place their EV experience on a Likert type scale ranging 
from ‘Extremely positive’ to ‘Extremely negative’. The aim of this was to not only find out 
participant’s views on EVs as non-owners, but to also find out the average duration of a 
typical EV ‘test drive’ or similar experience. Finding out if there was a correlation between 
the positive or negative perception of an EV after a test and the duration of the test was 
also of interest. Gathering data on a participant’s view of an EV during a test drive was 
required to test for possible correlations between the level of positivity or negativity in one’s 
test drive, and their position in one of the three groups. A participant may have been 
resistant to adopting an EV because of having a negative first experience in one, and this 
question was used to investigate this.       
 
As discussed in the previous chapter, knowledge of a new innovation is a crucial first step 
in the Innovation-Decision Process, according to Rogers E.M. (2003). Therefore, it was 
pertinent to evaluate the level of EV knowledge of each of the three study groups, in order 
to find any correlations between the groups and their levels of knowledge and use this as a 
way to predict likelihood of EV adoption. Participants were asked about their level of 
knowledge of main aspects of EV ownership that are notably different to ownership of a 
non-EV: Recharging the battery, EV driving dynamics, conservation of battery life whilst 
driving, and financial aspects of ownership. It was chosen to use the term ‘financial 
aspects’ rather than ‘financial benefits’ despite the overall lower operating costs of EVs 
compared to non-EVs, as this term might have induced a bias in some of the participants. 
The level of knowledge was evaluated via a scale ranging from ‘extremely knowledgeable to 
‘not knowledgeable at all’. Similarly to one’s EV test drive experience, it was important to 
gather data on knowledge to investigate if there was any correlation between the level of EV 
knowledge present in each of the groups and the likelihood of adoption. Also of interest 
was finding out the level of knowledge present in the EV owner’s group not only to compare 
this level of knowledge with the other groups but to identify if there were any aspects of EV 
ownership that even EV owners were themselves not knowledgeable about and therefore 
may not be required knowledge for EV adoption.  
 
In addition to the level of information, the research tool included a question that asked 
participants how easy or difficult it was to find information about EVs. A Likert-type scale 
was used, with options ranging from ‘Extremely easy’ to ‘Extremely difficult’. The aim of this 
question was to find out if a lack of understanding of EV ownership aspects was caused by 
a perceived lack of easy-to-find information. EV owners may have had more confidence in 
adopting an EV simply because they perceived information to be easier to find, in contrast 
to non-owners who may have had trouble finding information. Additionally, the survey 
asked participants if they had any friends or family who owned an EV. Someone with close 
contacts who have adopted an EV might be more likely to know more about EVs through 
those contacts and thus be more likely to make the change to electric. The survey also 
asked if (in the case that a participant did have friends or family with an EV), that close 
contact’s experience had made them more positive or more negative towards EVs. This 
question aimed to evaluate if family or friends’ EV ownership was generally having a 
positive or a negative effect on increasing knowledge of EVs.  
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In addition to evaluating the level of knowledge between the three survey groups, the 
survey aimed to find out what sources of information were perceived to be the most 
trustworthy in providing information that would influence one’s decision to adopt an EV. 
The choices ranged from Government websites, visual media (specified as television 
content, online video such as YouTube, and other visual media), information from friends or 
family, community groups, mechanics, car dealers, and private companies. An ‘other’ 
option was also available, with a free text box for participants to add any other sources they 
wanted. The aim of this question was to gain an understanding of the different information 
sources that the three survey groups felt would most likely influence them to adopt an EV. 
Different sources of information may likely influence different members of each group, 
therefore it was pertinent to uncover any trends in the influence that different sources of 
information might have. If EV owners were influenced by difference sources of information 
to resistant non-EV owners, this would indicate that certain areas and sources of 
information influence prospective adopters differently. 
 
Evaluating the participant’s perceptions of electric vehicles also required a series of 
questions on ranking the level of inconvenience of various EV ownership issues compared 
to ICE vehicles. These issues were selected based on the barriers to EV adoption as 
identified by Egbue & Long (2012). The issues selected for ranking were ‘Recharging time’, 
‘Running out of charge’, ‘Initial purchase price’, and ‘Charging infrastructure’. Participants 
were then asked to rank the convenience of each issue using a Likert type scale, from ‘Very 
inconvenient’ to ‘Not at all inconvenient’. The aim of this question was to gauge an 
understanding of what overarching EV issue is most inconvenient for each of the three 
survey groups. An issue viewed as inconvenient for an EV owner might not necessarily be a 
large barrier to adoption, as the EV owner has still gone ahead and made the switch. 
Conversely, an issue viewed as very inconvenient by both non-EV owning groups would 
likely be a large barrier to adoption worthy of external remedies in order to increase 
adoption. 
 
Mindsets of the Survey Groups: In the latter part of the survey, a table of six statements 
was presented with Likert type scales with participants being asked to what extent they 
agreed or disagreed with the statements. These statements were designed to evaluate the 
values and beliefs of the different survey groups, based on their personal views towards EV 
ownership aspects, EV misinformation, attitudes towards the environment and new 
technology, as well as the second-hand EV market (see Table 2.1).  
 
Table 2.1: Likert-type scale EV mindset statements and the research aims of each statement 

Statement in Survey Q37: All Likert-type 
responses 

Research Aim of Statement 

1: ‘Charging an EV at a public charging 
point would be a major inconvenience 
to me’ 

To uncover participant’s views as to 
whether they perceive EVs to be 
inconvenient given the current charging 
infrastructure in New Zealand.   

2: ‘EVs pollute more than non-EVs when 
taking into account manufacturing and 
disposal’ 

To gauge the extent to which the different 
study groups believe in EV 
misconceptions 
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Other Mindset Statements: This part of the survey was designed to uncover how the survey 
participants viewed the price of fuel and how it affected the amount of driving they 
undertook. It also served to find out the extent to which a participant views towards saving 
energy at the expense of convenience. Each survey statement is outlined in Table 2.2, 
along with a description of how participant responses address the research aims. The full 
questions as per the survey can be found in Appendix 10.   
 
Table 2.2 Other EV related mindset statements questions and the associated research aims with these 
statements and questions 

Statement in Survey Research Aims 
Q38: ‘Fuel price affects how much I 
drive’ (Likert-type response, as per Q38, 
Appendix 10)  

To uncover participant’s views on spending 
disposable income on fuel. Those who are 
more likely to spend income on fuel no 
matter how high the price, are likely to be 
resistant to adopting an EV. Those 
sensitive to fuel price fluctuations are likely 
to adopt an EV to avoid spending income 
on fuel.  

Q39: ‘I would sacrifice convenience in 
order to reduce my energy consumption 
and emissions’ (Likert-type response as 
per Q39, Appendix 10) 

Electric vehicles produce lower lifetime 
emissions than ICE vehicles (ICCT, 2018 ) 
and are therefore a way for one to reduce 
their carbon footprint. EVs do require a 
change in lifestyle and forward- planning 
due to having a lower driving range than 
ICE. A participant’s response to this 
statement will gauge their likelihood of 
accepting this lifestyle change in order to 
reduce their emissions. 

Q40: ‘I am planning on making my next 
vehicle an EV’ (Yes or No as per Q40, 
Appendix 10)  

To gauge the number of participants who 
are at the point where they will be adopting 
an EV as their next vehicle or not.  

3: ‘It is imperative that we significantly 
reduce air pollution in our major cities’ 

To find out the different study groups’ 
views and perceptions towards the 
environment and air quality in our built-up 
areas 

4: ‘Buying a second-hand EV is a good 
way to try out the EV experience’ 

To find out New Zealander’s overall views 
towards affordable, accessible EVs in the 
used market.  

5: ‘Having a battery range of only 
100km would be an inconvenience to 
me’ 

To uncover the different study groups’ 
views towards the relatively low driving 
range (compared to ICE vehicles) of 
accessible and affordable EVs  

6: ‘I take risks with new technology and 
innovations’ 

To measure the different study groups’ 
level of risk taking and the extent to which 
these groups are or are not early-adopters  
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Q41: (EVO group only) ‘I suffer from 
range anxiety’ (Frequency-based scale 
from “not at all’ to “all the time”) 

To find out how often EV owner 
participants experience anxiety or concern 
about running out of battery charge whilst 
out driving.  

Q42: “Would you go back to owning a 
non-electric vehicle?” (Yes or No) 

To gauge EV owners’ willingness to remain 
in the EV ownership sphere or if they have 
decided to return to an ICE vehicle. The 
free entry text box collects qualitative data 
to provide reasoning behind a particular 
decision.   

Q43: “Has anything surprised you about 
EV ownership?” (Yes, with text box or 
No)  

To gather qualitative data that may be 
useful to non-EV owners open to EVs. TO 
then also include this data in the Charging 
Ahead podcast series as produced for the 
creative component of this thesis.  

 
2.3 Data Collection and Survey Recruitment 

The biggest challenge when surveying a general population is ensuring that a 
representative sample is obtained. In the case of this research, it was desirable to have a 
similar number of participants in each of the three study groups, EVO, OTEVS and RTEVS. 
Recruitment occurred using three main distribution methods: Email snowball, Facebook 
marketing, and a flyer campaign. In order to encourage people to take the survey and 
complete it, participants could choose to enter the draw for a $100 supermarket voucher 
upon completing the survey.  
  
Email Snowball: This method involved sharing the anonymous link to the survey via email to 
people who would then complete the survey and pass the link on to anyone they thought 
would also be interested in the survey. The link to the survey was also shared on the social 
media platform Twitter where it was then able to be ‘re-tweeted’ or re-shared by people 
who had accessed the original link. Limitations to this method include being restricted to a 
particular location and being restricted to particular social groups who are in email contact 
with each other. This limitation was not as prevalent however, due to the fact that sharing 
via Twitter resulted in a much broader location sample compared to a purely email based 
one.  
 
A letter describing the nature of the research and a request to share the survey on an 
organisation’s media space was sent out to a number of different EV and motoring-related 
companies. As a result, the survey was subsequently shared by a number of such 
organisations including the Dunedin EV Owner’s Group, the EV Talk online EV news 
website, and Flick Electric Co. that publishes a weekly newsletter with electricity related 
news stories from the week. Other outlets including Mercury Energy were also contacted, 
however they did not share the survey. In order to gather participants from the motoring 
enthusiast sphere, the Automobile Association (AA) was also contacted, however they were 
also unwilling to share the survey. An example of the letter that was sent to the AA can be 
seen in Appendix 3.  
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Flyer Campaign: In order to reach a broad audience who may not have access to social 
media and who would lie outside the realms of both the initial email snowball campaign and 
the Twitter sphere, the survey link was distributed to households and workplaces via a flyer 
campaign. This took place in Wellington during late July 2020 and was instrumental in 
boosting the response rate in all study groups. In order to cover a number of potential 
participant demographics, the flyers were posted to households in lower, mid-level, and 
higher income suburbs of Wellington city as well as in two office tea rooms at a government 
department and a private company. This was to ensure that the motoring attitudes and EV 
perceptions from a broad range of people were surveyed, ensuring that the data overall 
would cover a number of different demographics. 
 
The flyers themselves were A5 sized, colour prints of a simple eye-catching design, and 
can be seen in Appendix 4. the same colour and graphics scheme as the Facebook 
marketing campaign page. The flyer included brief information about the data that the 
survey was designed to collect as well as a brief mention of the supermarket voucher draw. 
In order to increase ease of use and engagement, the link to the survey on Qualtrics was 
shortened via a link shortening service. This allowed potential participants to simply type in 
an easy to remember link into their web browser rather than a long string of letters and 
numbers that may have impacted on the effectiveness of the campaign. Additionally, a QR 
code was added at the base of the flyer, allowing people to use a smartphone to easily 
access the survey if they desired.  
 
Facebook Marketing: The survey received a relatively strong response with a large n value 
of respondents (n= 250-300 approx.) within the first month of the survey being open. 
Unfortunately, the balance of numbers of participants across the three study groups was 
skewed; in particular, there were fewer respondents in the RTEVS group compared to the 
other two study groups. For this reason, it was decided to target audiences that would 
potentially contain a large group of people likely to be part of the RTEVS group. This is 
where the Facebook marketing campaign came into play. Over the course of the three-
month period when the survey was run, a number of paid advertisements were created via 
a Facebook page created to promoted the survey. A page called ‘NZMAPS: NZ Motoring 
Attitudes and Perceptions Survey’ was published in August 2020; page advertisements 
were subsequently placed into Facebook user’s newsfeeds. An example of the Facebook 
page as it appeared online can be seen in Appendix 5. At the time of this study, 
advertisements on Facebook could be targeted to specific audiences and locations. In an 
attempt to increase the number of potential participants in the RTEVS group, the targeting 
was aimed at auto enthusiast groups, mechanical interest groups, racing groups, and 
people who had set these as interests on their Facebook profiles. Initially, the targeting was 
also set to include EV interest groups, renewable energy and sustainability interest groups 
and similar communities. Targeting was then restricted to purely automotive interest during 
August and September and related groups as the EVO n value was high enough after one 
month of the survey being active.  
 
In order to accurately portray the survey’s data collection intentions, the initial Facebook 
page campaign included solid colour graphics which contained a cog, an electrical wall 
plug, and a manual gearshift pattern (see Appendix 6a). The text included a phrase that 
made mention of the survey’s intention to ask participants about electric vehicles. 
Unfortunately, the Facebook posts were commented on by members of the public who 
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made light of the survey’s EV focus. In order to eliminate the prospect of potential priming 
of future participants accessing the survey via the Facebook link, all mention of EVs and all 
EV related graphics were deleted (see Appendix 6b). The phrase ‘electric vehicles’ was 
replaced with the phrase ‘future motoring developments’ and the electrical wall plug 
graphic was replaced with a petrol pump graphic. In addition to avoiding priming, the 
removal of all EV related material was done in order not to discourage potential RTEVS 
group participants from refusing to complete the survey. As this group is most likely to be 
uninterested in anything EV related, as proven by the low n values at the commencement of 
the survey, the inclusion of EV related graphics and text was shown to be a potential 
deterrent to completing the survey.  
 

2.4 Data Cleaning 
The raw output data from Qualtrics is presented as Microsoft Excel spreadsheet. Qualtrics 
is a powerful online surveying program and records useful participant behavioural data as 
well as the intended research data. Initial response was n=931 participants. This number 
was cleaned and reduced to n=874 for the statistical analysis. Cleaning of the data included 
removing incomplete responses based on a number of factors: Time spent on the survey 
and incomplete responses. Qualtrics records how long a participant spends on their 
response. The survey was estimated by Qualtrics to take around eight minutes to complete, 
with most full responses taking over five minutes to complete. Responses under four 
minutes were removed from the dataset as they were either incomplete or were clearly not 
paid enough attention by the participant.     
 
In addition to general data cleaning, recoding of certain data points was required. 
Specifically, survey questions with free text options for “Other, please specify:” were 
examined and recoded using certain criteria. In the EV test drive question for non-EV 
owners, ‘State how long you had access to an EV’, a free text option was available. The 
text answers were examined and coded based on the amount of time that the participant 
spent with the vehicle, with an estimate used to code the answer into one of the five 
options originally in the question. For example: a participant stated that they had access to 
an EV through friends “Friends vehicle, can use whenever required”. In this example, their 
answer would be coded as 5 (1 week), which is the largest amount of time spent with the 
vehicle, out of the five options. Another participant stated they have access to an EV “One 
hour, each time I use it” which is somewhat arbitrary, however this answer was coded as a 
3 (1-2 days) as the total amount of time spent with the vehicle most likely adds up to 1-2 
days’ worth of use in a given length of time. Numerous participants stated that they had 
access to EVs as company vehicles. Given that they were most likely driving these vehicles 
regularly, their answers were coded as 5. Finally, some participants simply stated the 
amount of time they had with the vehicle despite the option in the survey eg: “[Used one 
for] a few hours”. In this instance, the response was simply coded to the appropriate option 
in the survey, in this case: 2 (half a day). 
 

2.5 Data Analysis 
The data for this analysis were analysed using Version 25 of the statistical computing tool 
IBM SPSS. As this research is comprised of both motoring attitudes and perceptions of 
electric vehicles, these data were analysed separately using two exploratory factor 
analyses. A parallel analysis on each, using the Monte Carlo method, was then executed to  
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 confirm the number of factors to retain in each dataset. Both Motoring attitudes and EV 
perceptions were then analysed for variance between the three study groups in order to 
answer the research questions.  
 
2.5.1 Exploratory Factor Analysis  
The research tool was designed to gather a lot of different data from a number of different 
study areas in both motoring attitudes and EV perceptions. In order to reduce the number 
of variables into a set of scales that explain the variance in the data, a factor analysis was 
performed using SPSS. In this instance, the analysis attempts to reduce the number of 
variables into a set of more manageable components that can then be transformed into a 
set of scales that assist in explaining the variance in the data (Pallant, 2013). Datasets from 
questionnaires, surveys and other methods of data collection that output a large number of 
trivial variables that explain the same variance, are particularly suited to factor analysis. A 
factor analysis can then be executed to uncover the components that fit together to explain 
the dataset more conveniently (Yong & Pearce, 2013). The PCA outputs a number of visual 
tools, notably a Pattern Matrix, Scree plot, and a table of tests that validate the decision to 
undertake a factor analysis. Each component is then visually analysed in the pattern matrix 
in order to evaluate which factors load onto each other. When multiple factors load onto 
each other, they are said to explain the variance of the data in the same way (Pallant, 2013).  
 
2.5.2 Motoring Attitudes Statistical Report 
 
In order to execute the factor analysis for the Motoring Attitudes section, ten variables from 
this section of the survey were selected for analysis. Upon running the analysis in SPSS 
Version 25, initial reliability tests showed that these data were suitable for factor analysis as 
seen in Appendix 7. In order to determine the reliability of the scale used in, an evaluation of 
the Cronbach’s Alpha value was made as per Appendix 7a. This value was observed to be 
0.770, indicating a reliable scale (Cronbach, 1951). The KMO value for sampling adequacy 
was .818, well above .6 required for adequacy (Kaiser, 1974). The sphericity test reached 
significance, also indicating adequacy for factor analysis (Bartlett, 1954). Upon observation 
of the scree plot (Appendix 7b), it was decided to retain three factors for further analysis as 
three factors were present beyond the inflection point of the slope of the line (Catell, 1966). 
As can be seen in Appendix 7b, three factors featured eigenvalues above 1. These values 
explained 41%, 14% and 11% of the variance respectively. In order to further validate the 
decision to retain three factors, a Monte Carlo Parallel Analysis was executed (Appendix 
7c). Upon completion of this analysis, eigenvalues from a randomly generated set (utilising 
10 factors and a sample size of n=874), were compared to the eigenvalues obtained in the 
initial factor analysis (Table 2.With three factors having values above 1, the decision to 
retain three factors for further analysis was confirmed (Horn, 1965).  
 
Table 2.3 displays the Pattern Matrix for the factor analysis. Along the side of the table are 
the 10 data points from the survey that relate to the Motoring Attitudes section. The three 
factors obtained from the factor analysis are identified based upon the data points within 
them. As can be seen in the weightings (highlighted green) the three factors are comprised 
of Component 1: Automotive Enthusiasm, containing ability to perform DIY maintenance on 
a vehicle and self-identified level of ‘auto enthusiast’. Component 2: Level of Vehicular 
Investment, containing factors relating to amount spent on a vehicle, number of vehicles 
currently owned and number of vehicles owned in one’s life. Component 3: Number of 
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kilometres driven last week and vehicle ownership time (how long one typically owns a 
particular vehicle). These three factors were subsequently recoded into scales for further 
analysis. Table 2.4 describes each of the resultant components and the resultant scale from 
which the different motoring attitudes can be studied further.  
 
Table 2.3 Motoring Attitudes SPSS factor analysis pattern matrix with weightings for each component factor 
shown in green 

Factor Component 1 Component 2 Component 3 
Confidence in 
Brake System 
Servicing 

0.921   

Confidence in 
Replacing 
Clutch/Removing 
Transmission 

0.910   

Confidence in 
Performing Full 
Engine Rebuild 

0.862   

Confidence in 
Changing Oil/Air 
Filters 

0.751   

Automotive 
Enthusiasm Level 

0.645   

Vehicle Spending  0.808  
Current Vehicles 0.376 0.625  
Lifetime Vehicles 0.440 0.568  
Last Week Kms 
Driving Distance 

 0.434  

Vehicle Ownership 
Time  

  0.898 

Extraction: Principal Component Analysis. Rotation: Oblimin with Kaiser Normalisation. 
Rotation Converged in 8 Iterations 

 

Table 2.4 Resultant Components from Motoring Attitudes Principal Component Analysis and scales created for 
further investigation 

Component  Factors Comprising 
Component  

Resultant Scale created 
for further investigation 

1: Automotive Enthusiasm Participant’s level of interest 
in vehicles and mechanical 
systems, and their ability to 
undertake DIY repairs on 
vehicles 

Level of Automotive 
Enthusiasm: aims to 
quantify the level to which a 
particular group is 
interested in vehicles in 
general 

2: Vehicular Investment Proportion of income spent 
on a vehicle new to them, 
number of vehicles currently 

Level of Vehicular 
Investment: Aims to 
quantify the amount of time 
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owned and owned in their 
lifetime, and the distance 
driven in the last week 

and financial input a 
particular group spend on 
their vehicles 

3: Vehicle Ownership Time  Time spent keeping hold of 
a particular vehicle  

Vehicle Ownership Time: As 
per left cell, quantifies the 
time each group spends 
holding on to a vehicle   

 
 
2.5.3 Perceptions of Electric Vehicles Statistical Report 
 
In the same way as the Motoring Attitudes section of this research, the Perceptions of EVs 
section was subjected to a factor analysis in order to reduce the number of variables for 
further investigation. The survey was EV related and hence there were 32 variables relating 
to perceptions of EVs, in the factor analysis. It was therefore pertinent to reduce these 
down using the same method, for further analysis. Table 2.5 shows the Pattern Matrix from 
the factor analysis, with the loadings on each component highlighted green, and the 32 
data points from the survey listed along the side. From the factor analysis, five main 
components were selected based on their relationship to each other in terms of the data 
they were collecting. These components are summarised in Table 2.6.  
 
 

Table 2.5 EV Perceptions SPSS factor analysis pattern matrix with weightings for each component factor shown 
in green 

Factor Component 1 Component 2 Component 3 Component 4 Component 5 

Convenience in 
- Recharging 
time 

.786     

Convenience 
in- Charging 
infrastructure 

.637     

Convenience 
in- Running out 
of charge 

.635     

Public EV 
Charging is 
Inconvenient 

.610     

100km Battery 
Range is 
Inconvenient 

.601     

I would 
sacrifice 
convenience 
for reducing 
emissions 

.525     

EVs Pollute 
more than ICE 
in Lifetime 

.505     
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Convenience in 
Initial purchase 
price 

.409     

Incentive 
Effectiveness-
ICE 
Disincentives 

.385     

First EV 
Experience 

.379     

Effect of 
Friends-Family 
EV Exp. 

.316     

EV Aspects- 
Driving 
Dynamics 

 .934    

EV Aspects-
Conserving 
Battery 

 .918    

EV Aspects-
Recharging 

 .897    

EV Aspects-
Financial 
Aspects 

 .880    

Ease of Finding 
EV Info 

 .584    

I take risks with 
new technology 

 .365    

EV Info 
Influence - Car 
Dealers 

  .794   

EV Info 
Influence - 
Private 
companies 

  .776   

EV Info 
Influence- 
Mechanics 

  .720   

EV Info 
Influence-
Family-Friends 

  .632   

EV Info 
Influence-
Community 
Groups 

  .575   

EV Info 
Influence- 

  .498   
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Internet-Visual 
Media 

EV Info 
Influence- Govt 
Websites 

  .463   

Incentive 
Effectiveness-
Other Financial 

   .908  

Incentive 
Effectiveness 
Government 
financial 

   .888  

Incentive 
Effectiveness-
More Chargers 

   .875  

Incentive 
Effectiveness-
More Govt. 
Promotion 

   .656  

Access to EV     .671 
We must 
reduce air poll. 
In Cities 

    .511 

2nd Hand EVs 
are a good way 
to try EVs 

    -.383 

Fuel price 
affects how 
much I drive: 

    -.318 

Extraction: Principal Component Analysis. Rotation: Oblimin with Kaiser 
Normalisation. Rotation Converged in 14 Iterations 

 

 

As with Motoring Attitudes, the EV Perceptions section was tested for suitability for factor 
analysis before proceeding, as seen in Appendix 8. In order to determine the reliability of 
the scale used in, an evaluation of the Cronbach’s Alpha value was made, as per Appendix 
8a. This value was observed to be 0.803, indicating a reliable scale (Cronbach, 1951). The 
KMO value was a healthy 0.882, again well above the 0.6 required for sampling adequacy 
(Kaiser, 1974). Bartlett’s test also returned significance, indicating sphericity required for 
further analysis (Bartlett, 1954). The scree plot (Appendix 8b) for this analysis was evaluated 
and five factors were retained for further analysis based upon the positioning of the 
inflection point behind the sixth factor (Catell, 1966). In order to ensure reliability of the 
analysis, a Monte Carlo Parallel Analysis was also performed on the data for EV 
Perceptions, as per Appendix 8c. From this we can confirm the decision to retain five 
factors, with five values exceeding the criterion values for randomly generated values based 
off of the sample size (n=874) (Horn, 1965). 
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Table 2.6 Resultant Components from EV Perceptions Principal Component Analysis and scales created for 
further investigation 

Component Factors Comprising 
Component 

Resultant Scale Created 
for Further Investigation  

1: External EV Perceptions Views on convenience, 
lifetime emissions, post-test 
drive views, other EV owner 
perceptions. 

Scale shows a particular 
group’s positive or negative 
perception towards external 
EV related factors 

2: Level of EV and 
Technology Knowledge 

Participant knowledge of 
charging, driving dynamics, 
financial aspects and 
interest in taking risks with 
new technology 

Scale shows the extent to 
which a group is 
knowledgeable about EVs 
and novel technology 

3: Level of Information 
and Source Influence 

Comprised of views on the 
different EV information 
sources (car dealers, 
family/friends, mechanics, 
etc.) and if a participant 
would be influenced to 
adopt an EV by such a 
source.  

Scale shows the extent to 
which a particular group 
would be likely to be 
influenced to adopt an EV 
based on information from 
external sources 

4: Level of Incentive 
Effectiveness 

Comprised of participant’s 
rankings of different EV 
adoption incentives’ 
effectiveness at increasing 
adoption in NZ 

Scale shows the level to 
which each survey group 
believes incentives would 
increase EV adoption in NZ   

5: Other EV Perceptions Comprised of attitudes 
towards reducing city air 
pollution, second hand EVs, 
and if fuel price affects 
one’s driving amount  

These factors did not load 
onto each other particularly 
strongly during the PCA so 
will be examined 
independently  

 
 
The data reduction procedure or exploratory factor analysis yielded three components from 
motoring attitudes and five components from perceptions of EVs. These components were 
then selected for further analysis, by comparing each study group’s resultant scale derived 
from the factory analysis. 
 
2.5.4 Multivariate Analysis of Variance Between Groups 
 
In order to statistically analyse the differences between the three study groups, a one-way 
multivariate analysis of variance (MANOVA) was performed using IBM SPSS Version 25. For 
the Motoring Attitudes section, the dependent variables as obtained in the factor analysis 
(Level of motoring enthusiasm, Level of vehicular investment, Last week driving distance 
and vehicle ownership time) were compared against the independent variable, likelihood of 
adopting an EV, as described by the participant’s position in one of the three study groups. 
Suitability assumption checks for MANOVA were executed, beginning with multivariate 
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normality which was not violated. The maximum Mahalanobis Distance recorded was 17.3 
which was below the critical value of 18.5, indicating an absence of multivariate outliers in 
these data. The high n-value for the sample (n=874) was high enough to exclude the strict 
Box’s test of Equality of Covariance and Levene’s test of Equality of Error Variances 
(Pallant, 2013). A Wilks’ Lambda value of 0.899, a partial eta squares of 0.052 with a 
significance of 0.000 was recorded, indicating a difference between the study groups.  
 
To reduce the chance of a Type 1 error: a visibility significant result when one does not 
exist, in the subsequent multivariate analysis, a Bonferroni adjustment was made by 
dividing the traditional p-value of 0.05 by the number of dependent variables (4) and a new 
significance level of 0.0125 was obtained. Three of the variables were significant with 
values of 0.000, however vehicle ownership time was much higher, with a value of 0.408, 
indicating no significant difference between the three study groups. Subsequent 
examination of the mean scores showed that the three groups did not differ greatly, with 
each group’s mean value being within 0.1 scale point of each other.  
 
The same analysis was executed with the EV Perceptions section. In this analysis, the 
dependent variables obtained during the factor analysis: Views on air pollution, Views on 
second hand EVs and fuel price affecting driving amount were used. Time spent testing an 
EV was not included in this, due to the small sample size of participants who had tested an 
EV. Similarly to motoring attitudes, the necessary initial test for multivariate normality was 
completed, which indicated the presence of multivariate outliers in the dataset: the 
obtained maximum Mahalanobis distance was 37.15, whereas the critical value for a seven-
variable analysis is 27.3 (Pallant, 2013). 12 data points from the set were found to have 
maximum Mahalanobis values above the critical value, indicating 12 multivariate outliers. 
Upon further investigation one of these data point values was a survey participant that had 
entered “Not interested in cars” in one of the free text entry boxes. This may have led to 
unreliable answering of the survey questions, and may explain why their data did not fit with 
the rest of the dataset. The other data points represented just over 1% of the entire sample 
and would likely not have a great effect on the multivariate analysis.     
 
Subsequently, the analysis continued. Similarly to the Motoring Attitudes analysis, the 
sample size was large enough to not be affected by the strict Box’s and Levene’s Test 
(Pallant, 2013). The Wilk’s Lambda value was 0.362 with a partial eta squared of 0.287 with 
a significance of 0.000, indicating significant differences between groups. Subsequent 
analysis of the between groups effects required the application of a Bonferroni adjustment 
to the alpha value, in order to reduce the chances of a Type 1 error as per the first Motoring 
attitudes multivariate analysis earlier. This reduced the significance level to 0.007 (0.05 
divided by 7). In the analysis, all variables except ‘Fuel price affects how much I drive’ 
returned a significance of 0.000, which is less than the newly created alpha value of 0.007, 
indicating that there were significant differences between the three groups. This was 
confirmed upon examination of the mean scores for each group, with EVO and OTEVS 
scoring a mean value of 2.19 for the fuel price variable, and RTEVS scoring 1.95. 
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3 Chapter 3: Research Results and Discussion 
 

3.1 Research Aims 
 
One aim of this research is to determine if one’s likelihood of adopting an electric vehicle is 
influenced by attitudes towards motoring. The research also set out to examine the major 
differences in perceptions towards EVs between the three study groups: EV Owners, Non-
EV owners open to EVs, (OTEVS) and Non-EV owners resistant to EVs (RTEVS). In order to 
address these research questions, the data from the survey is presented in two main 
sections: Motoring attitudes and Perceptions of Electric vehicles. Final sample sizes in each 
group were: EVO: n=246, OTEVS: n=476, and RTEVS: n=111. This chapter will also include 
qualitative data from open-ended questions in the survey and from follow-up survey 
participant interviews. The latter were conducted after the research project and time 
limitations have precluded a full content analysis of those interviews. Their purpose was to 
provide material for the podcasts produced as the creative component for this thesis, 
discussed in Chapter 4, and comments from those interviews are provided as 
supplementary information where relevant.  
    

3.2 Survey Study Group Demographics 
Basic demographic data relevant to the research were collected, including gender identity, 
income, age and highest level of education achieved (Figure 3.1).  

 
 

Figure 3.1: Demographic data about survey participants in the different groups (EVO = EV owners, n= 246; OTEV = non-EV 
owners open to EVs, n= 476; RTEV = non-EV owners resistant to EVs, n=111); (a) gender identity; (b) age; (c) household 
income and (d) education. 



 30 

 
Males were more likely to respond to the survey (Fig. 3.1a), with 60.3% of the participants 
identifying as male. The RTEVS group was the most male dominated, (65.8%); this might 
be attributed to this group being comprised of automotive enthusiasts, who are anecdotally 
typically male. The EV owners group was also male-dominated (62.9%). This aligns with 
overseas research which has shown that EV adopters tend to be more likely to be male 
(Plötz, Schneider, Globisch, & Dütschke, 2014). The OTEVS group was the most gender-
balanced, with a 57.7% identifying as male, and 40.4% identifying as female. The age 
breakdown of each study group was different across the groups, with more young people 
featuring in the non-EV owner groups, and more older people in the RTEVS group (Fig 
3.1b). The EV owners group featured the highest proportion of middle-aged participants, 
possibly due to them being more settled and having incomes to support an EV.   
 
Figure 3.1c displays yearly household income for each study group. Results are somewhat 
in line with an overseas study in which EV owners had higher incomes on average 
compared to non EV-owners (Ozaki & Sevastyanova, 2011). In this study, non EV-owners 
have a lower income on average than EV owners or OTEVS. In order to increase the 
likelihood of a participant reporting their income, the income brackets were made quite 
large and each bracket covered a broad spectrum of different incomes. Despite this, there 
are clear differences between the study groups, in line with what would be expected based 
on current research  
 
Figure 3.1d gives an insight into the education levels of the survey study groups. EV owners 
are more likely to have reached a higher level of education on average. Again, this is in line 
with research on EV adopters from overseas (Hidrue et al., 2011). The RTEVS have a lower 
level of education compared to both the EV owners and OTEVS groups, with over 60% of 
the group not having attained Bachelor’s degree compared to 33% of EVOs and 36% of 
OTEVs not attaining at least a Bachelor’s degree. The OTEVS group featured a very similar 
education profile to the EV owners, with a slightly higher percentage of Masters and High 
school education levels. This would indicate that higher education levels are representative 
of having a view towards owning an EV either currently or in the future. New Zealand 
research on EV perspectives has found a weak correlation between one’s interest in EVs 
and their level of education and disposable income (Ford & Khan, 2015) which is also seen 
in these results.  
 
 

3.3 Scales of Motoring Attitudes-Results and Discussion 
 
Survey participants’ level of vehicular investment (Fig. 3.2) is comprised of an aggregate of 
survey items: Proportion of income spent on a vehicle new to them, number of vehicles 
currently owned and owned in their lifetime, and the distance driven in the last week (See 
Table 2.4). The lines show the percentage of participants in each group with the scores in 
each of the vehicular investment levels. Particular attention should be paid to the peaks of 
the lines, as this shows which level of vehicular investment that the majority of that group 
has. Vehicular investment was a component of the survey data that was obtained from the 
factor analysis as described in Chapter 2. In order to create a scale for this factor, 
participant’s scores from each of the items that make up the component were aggregated. 
Participants scores were re-coded in a manner to where 1= a low level of vehicular 
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investment (i.e. lower number of current and lifetime vehicles and low level of spending on a 
vehicle), and 6= a higher level of vehicular investment. This enables comparisons between 
the three study groups.  
 
3.3.1 Summary of the Motoring Attitudes Statistical Differences: 
 
The question relating to motoring attitudes asks if one’s likelihood of adopting an EV was 
related to their attitudes towards motoring. In order to answer this, a factor analysis was 
completed to reduce the number of variables into a series of distinct scales: the three 
components as obtained in the Motoring Attitudes factor analysis: (Level of Automotive 
Enthusiasm, Level of Vehicular Investment, and Ownership time and Distance Driven Last 
Week).  A one-way multivariate analysis of variance between the three study groups was 
then performed. As mentioned in Section 2.5.4, the results of the Motoring Attitudes 
MANOVA resulted in Wilks’ Lambda value of 0.899, a partial eta squares of 0.052 with a 
significance of 0.000 was recorded, indicating a statistical difference between the study 
groups on all variables except for Vehicle ownership time. This, in conjunction with the 
figures that indicated visual differences between the groups, would suggest that one’s 
general attitudes towards motoring do indeed influence the likelihood of adopting an 
electric vehicle.  
 
The major differences between the three study groups were between the EVO and the 
RTEVS groups. EV owners are typically more invested in their vehicles, with a mean score 
of 2.23 in their vehicular investment level compared to a mean score of 2.13 for OTEVS and 
2.18 for RTEVS. EV owners change vehicles more regularly compared to the other groups 
and they are more likely to spend a higher percentage of the disposable income on a 
vehicle new to them. This aligns with overseas research that found EV adopters in Europe 
to be higher income individuals who are able to frequently purchase vehicles (Plötz et al., 
2014). The RTEVS group is typically more interested in vehicle mechanics and has a higher 
proportion of self-identified automotive enthusiasts in it.  
 
Non-owners resistant to and open to EVs have similar levels of vehicular investment. EVOs 
have a slightly higher peak level, with its peak at the median level of investment as opposed 
to the other two groups which peak at a lower level of investment. The RTEVS and OTEVS 
groups diverge at the upper level values, with a higher proportion of RTEVS investing more 
in their vehicles than OTEVS. The fact that EVOs tend to invest more in their vehicles is in 
line with EV owners being more affluent (Ozaki & Sevastyanova, 2011) and therefore having 
more disposable income to invest in their vehicles as per Figure 3.2. The large dip in the 
trend line for the 2 value is likely due to the fact that most participants reported their 
vehicular investment level as either very low (1) or moderate to high (3-6), with very few 
people in the low-to-middle range.  
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The scale of Level of Automotive Enthusiasm was created in the factor analysis and 
combined the variables of self-identified level of interest in vehicles and the confidence 
level of each group at undertaking DIY repair jobs on their own vehicles (see Table 2.4). The 
mean scores for each group were very similar: EVO: 2.70, RTEVS: 2.56, OTEVS: 2.54. EV 
owners were more interested in vehicles compared to non-owners, with the peak for EVO 
slightly higher than the other groups (Fig 3.3). The broad distribution of EVOs indicated a 
variety of levels of interest in vehicles amongst participants in that group.   
 

 
Figure 3.3: Level of Automotive Enthusiasm for each of the survey groups. 1= no enthusiasm, 4+ = a high level of 
enthusiasm 
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Figure 3.2 Level of Vehicular Investment for each survey group. 1= Low investment level, 6= 
high investment level 
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Figure 3.4b shows that the RTEVS group participants are more likely to be car enthusiasts 
with a high proportion of the group strongly agreeing with the statement. EVOs are split 
across the spectrum of automotive enthusiasm. OTEVS participants were more likely to be 
non-auto enthusiasts, however there was a slight peak at the ‘moderately enthusiastic’ 
section of the graph. These data are more reliable for this scale, as the n value is much 
higher (n=874) compared to the n value for the previous scale created from the factor 
analysis.  
 
People in the RTEV group were more likely to report a higher level of interest in automotive 
mechanics than people in the other two groups (Fig 3.4a). Figure 3.4b shows that both 
EVOs and OTEVS group participants had similar scores, with their lines following each 
other somewhat. RTEVS on the other hand, had a much stronger interest in vehicle 
mechanics, with a large proportion of the study group (28.6%) featuring scores between 90 
and 100: extremely interested. Apart from the obvious peak in the RTEVS group, both lines 
elsewhere on the figure follow roughly the same path, with a dip in the middle groups 
representing average interest, and slight rises at both the start of the figure and a peak 
starting at Groups 7 and 8. This shows that survey participants on the whole were roughly 
similarly interested in vehicle mechanics: either not interested at all, or  
interested to a higher degree.  
 
The Motoring Attitudes factor analysis (see Section 2.5.2) found that neither ‘vehicle 
ownership time’ nor ‘distance driven last week’ loaded particularly well onto any other 
factors in the analysis. These factors were subsequently studied independently.  
 
Length of time of vehicle ownership is plotted in Figure 3.5a for each of the three groups. 
The mean scores for each group were: OTEVS: 4.28, RTEVS: 4.45, and EVOs: 4.30. EVOs 
were the most consistent of the groups, with a strong peak at the 4-6-year mark, indicating 
regular vehicle changes every 4-6 years. EVOs are clearly comprised of people who are not 
likely to retain ownership of their vehicles for a long period of time, hence their willingness 
to adopt a car that is novel and different to typical ICE vehicles, as if the situation turned 
negative, they would not be averse to replacing the vehicle at short notice.   
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A difference in the RTEVS group is that there are more participants in this group who keep 
their vehicles for a long time compared to the other groups (Figure 3.5a); 25% of the RTEVS 
group keep their car for ten or more years. RTEVS group also had a slight peak at the 1-3-
year mark, indicating that this group had quite a broad spread of participants, including 
both those who held onto their vehicles and those who changed their vehicles regularly. 
This would indicate that encouraging the RTEVS participants to adopt an EV might be a 
challenge as they would likely be reluctant to change their vehicles at all, given their 
attitudes towards vehicle ownership as shown here.  
 
The final research component to be obtained from the factor analysis was data from the 
survey question that asked participants to list from a selection of ranges how many 
kilometres they drove last week. Figure 3.5b displays these data and gives insights into the 
driving habits of the study groups. These data were relatively similar across the groups with 
all of the lines following a similar shape. The EVOs reported more weekly driving, with 70% 
of the group driving more than 71Kms in the last week, compared to 47.8% and 64.0% in 
the OTEVS and RTEVS groups, respectively. One important observation is that that those 
open to EVs are also typically driving shorter distances (Fig 3.5b) with 13% of this group 
driving 11-30kms in a week compared to 3.6% of RTEVS and 5% of EVOs. This indicates 
the high level of suitability of an EV for those in the OTEVs group.   
 
These data suggest that EV owners may be more likely to drive longer distances as the 
running costs for electric vehicles are much lower than ICE vehicles, therefore they would 
not consider the financial implications of using their cars more frequently and/or using them 
for longer distance travel. RTEVS owners, as described in the previous sections, are more 
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Figure 3.4: Level of interest in vehicle mechanics (a) and in automobiles more generally (b). In (a), 
participants responded to the statement: ‘I find the mechanics of how an automotive engine and 
gearbox work’ with a sliding scale, from 0 (not interesting at all) 
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likely to be vehicle enthusiasts who drive for pleasure, (as per Fig. 3.4), and are therefore 
likely to be frequently driving longer distances compared to those who drive purely for 
going from A to B. Both EVOs and RTEVs scored the highest percentages for fuel price 
having no effect on their driving level and the number of kilometres they drove in the last 
week.    
 
As per Fig. 3.5b, the OTEVS group had a broader range of driving distances, with 13% of 
OTEVs driving 11-30Kms and 17% driving 51-70Kms. This is compared to 3% of RTEVS 
and 5% of EVOs driving 11-30kms, and 6% of RTEVS and 8% of EVOs driving 31-50kms. 
The other two groups with n values of n=246 for EVOs and n=111 for RTEVS, would likely 
contain a less representative population.  
 
In order to investigate further into the driving habits of the three survey groups, the survey 
asked participants if they regularly drove more than 100Kms in a day, with regularly being 
defined in the survey as ‘more than once per week’. The sample size for these data were 
relatively small with n=147 participants selecting ‘Yes’ to regularly driving more than 
100Kms in a day. This level of driving is unusual in New Zealand for the average motorist, 
with the average distance driven in recent years being 28.5Km (Ministry of Transport, 2015), 
hence the small sample size. The three groups tend to have similar tendencies as can be 
seen in Figure 3.5c, with EVOs having the highest proportion of drivers driving frequently 
above 100Kms in a day, however it must be noted that the RTEVS group has a broader 
range, with 27% of RTEVs drivers driving over 100Kms in a day, 3-4 days per week, and 
21% driving over 100kms in a day 5+ days a week. This higher frequency of long distance 
driving likely prevents individuals in the RTEVS group from considering an EV. The limited 
range of affordable EVs on sale would not allow them to undertake this kind of travel 
without regular stops for recharging. According to Ford et. al. 2015, 38% of people would 
not consider an EV even if it had half the range of a comparable ICE car; this is reinforced 
here.  
 
EVO and OTEVS curves tend to be somewhat similar in shape, indicating similar driving 
patterns. The OTEVS participants may have realised that adopting an EV is acceptable for 
their frequency of higher distance driving. 
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3.4 Perceptions of Electric Vehicles-Results and Discussion 
 
3.4.1 Summary of the Perceptions of Electric Vehicles Statistical Differences 
 
As per section 2.5.3 a Multivariate Analysis of Variance between the survey groups was 
completed. The Wilk’s Lambda value was 0.362 with a partial eta squared of 0.287 with a 
significance of 0.000, indicating significant differences between groups. Subsequent 
analysis of the between groups effects required the application of a Bonferroni adjustment 
to the alpha value, in order to reduce the chances of a Type 1 error as per the first Motoring 
attitudes multivariate analysis earlier. This reduced the significance level to 0.007 (0.05 
divided by 7). In the analysis, all variables except ‘Fuel price affects how much I drive’ 
returned a significance of 0.000, which is less than the newly created alpha value of 0.007, 
indicating that there were significant differences between the three groups. This was 
confirmed upon examination of the mean scores for each group, with EVO and OTEVS 
scoring a mean value of 2.19 for the fuel price variable, and RTEVS scoring 1.95. 
 
3.4.2 Perceptions of Electric Vehicles Results 
 
In order to evaluate the EV Perceptions for each study group, the data were recoded into 
scales based on the components obtained during the factor analysis as described in 
Chapter 2. Figure 3.6a displays the first component “Level of External EV Perception” for 
each group. It displays the percentage of participants in each group that identify with 
different levels of external EV perceptions. The original data were re-coded during the 

Figure 3.5: Survey Groups' Driving Demographic data 
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factor analysis, with 1 representing a negative external perception of EVs and 5 
representing a positive perception of EVs. This component was comprised of factors 
pertaining to views on the convenience of EVs, views on conserving energy at the expense 
of convenience, initial purchase price and other factors as described in Chapter 2, Table 
2.6. As expected, 50% of those in the RTEVS group display a negative perception of EVs. 
This means they are more likely to view them as inconvenient and they are more likely to be 
resistant to sacrificing convenience to conserve energy. This is likely coupled with this 
group having a lower disposable income on average (Figure 3.1c) and is line with overseas 
and New Zealand research suggesting a significant price reduction is required before 
widespread adoption (Hidrue et al., 2011, Ford & Khan, 2015).  
 
The OTEVs group had peak scores in the 2-3 range, meaning they were likely to be 
indifferent about EVs in general, however they did feature a higher percentage (around 
20%) of participants in the 3-4 range, compared to RTEVS with 5%, indicating a more 
positive perception of EVs and a higher likelihood of adopting. As expected, EVOs had the 
most positive external EV perception, with a peak at the 3-4 range. It should be noted that 
with 25% of EVOs scoring in the 2-3 range, this would indicate that despite making the 
decision to adopt an EV, there are still EV owners who view them as inconvenient. This 
would indicate other factors that led them to adoption, or that the inconveniences are not 
as big of a barrier to adoption as expected. 
 
The second component obtained from the EV Perceptions factor analysis was the ‘Level of 
EV and Technology Knowledge’ component as shown in Figure 3.6b. This is comprised of 
factors based on data from questions in the survey asking participants to rank their 
knowledge of the different EV specific aspects such as recharging, driving, financial 
aspects and more as described in Chapter 2. This component also included the factor of 
participant’s willingness to take risks with new technology, and the factor of how easy 
participants felt they could find information about EVs. Therefore, this component is a scale 
of participants general EV and technology knowledge, with 1 representing low knowledge, 
and 5 representing high knowledge.  
 
These data show that EV knowledge is gained after the adoption process has been 
completed, with EV owners having the highest levels of knowledge, with just under 60% of 
the participants in this group having a high level of knowledge, compared to 10% in the 
other two groups. This is expected, given that once one adopts an EV, they gain this 
knowledge through the running an operation of their EV. One might imagine that those in 
the OTEVS group would have some level of knowledge, given that they are open and willing 
to change and therefore may have undertaken research on EVs to inform their decision. 
This is shown in Figure 3.6b somewhat, with the OTEVS group having a higher peak 
compared to the RTEVS group, with approximately 43% of participants in the group having 
moderate knowledge. The curve declines sharply towards the upper levels of knowledge, 
with just 10% of participants in the OTEVS group having a high level of EV and technology 
knowledge. Despite being open to change, around 10% of the group have little to no 
knowledge of EV aspects or technology to help inform their decision.  
 
The RTEVS group featured a broad distribution of knowledge levels, with a relatively flat 
curve compared to the other two study groups. The curve peaks at the 2-3 level of 
knowledge, however approximately 27% of the group has little to no knowledge of EV 
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aspects and technology, with a knowledge level of 1-2. There are two possible reasons for 
this knowledge deficit: as the members of this group are resistant to change they would not 
look to increase their knowledge further. Conversely, they may be resistant to change 
because they do not know enough about EVs and technology aspects in order to change 
their mindset to allow them to become open to change. Either way, this suggests that 
increasing the public level of knowledge of EVs and the risks of adopting new technology is 
important in order to change the public mindset and increase the adoption of EVs in the 
future. 
 
Figure 3.6c displays the component for Level of EV Info Influence. This component is a 
scale of participant’s willingness to be influenced in their EV adoption perceptions from 
external information sources. The factors that load onto each other in this component, as 
described in Chapter 2, are all questions that asked participants to rank how likely they 
would be influenced to adopt an EV by various sources of information. The resulting 
component is a scale, with 1= very unlikely to be influenced, and 5= very likely to be 
influenced. The curves for each study group are similar in shape, with the RTEVS 
demonstrating that they are the least willing to be influenced by external information 
sources, as they have a broad curve with just under 30% of participants being very unlikely 
to be influenced, and over 30% of participants in the group being moderately likely to be 
influenced. Less than 5% of the group is very likely to be influenced, meaning that in 
general, the RTEVS group is unlikely to respond to future influence sources and 
communication of EV adoption, as this is unlikely to influence their decision to adopt an EV. 
Despite this, over 35% of the RTEVS group is moderately likely to be influenced by external 
information, meaning that targeted information and promotion towards this group could 
have a positive effect on either moving them towards being part of the OTEVS group, or 
moving them towards adopting altogether.   
 
The curve of the OTEVS group has a clear peak, with over 65% of the group being likely to 
be influenced by EV information sources. This is expected as this group is already in the 
mindset of adopting an EV at some point in the future or as their next vehicle, so they are 
most likely to be willing and able to be influenced from external information sources. The 
curve drops off relatively sharply at either end indicating that the scores from the OTEVS 
group are clustered in one data point, the 3-4 level. The EVOs scores are very similar to the 
OTEVS group with the only major difference being that approximately 27% of EVOs are 
very likely to be influenced by external information sources. This is also expected, as EVOs 
most likely made the decision to adopt an EV based on external information influences. 
Given that they have the same shaped curve as OTEVS participants, it could be said that 
targeting information towards the OTEVS group would have a positive effect on increasing 
EV adoption, as extra influential information from various sources would influence this 
group to adopt an EV and therefore increase the number of EVs on the road. 
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Figure 3.6 Participant's view on external EV perceptions, level of EV and technology knowledge, and influence 
level for EV information sources 

 
Figure 3.7a displays the fourth component scale from the factor analysis: Level of Incentive 
Effectiveness. This component is comprised of data from the section of the survey that 
asked participants to rank the effectiveness of different incentives in increasing EV adoption 
in New Zealand, as described in Chapter 2. These data were re-coded into one scale 
containing all incentives using the factor analysis and are displayed in Figure 3.7a with 1= 
little to no effectiveness and 6= a high level of effectiveness.  
 
The EVO and OTEVS groups curves followed each other very closely, indicating very similar 
results. Both groups ranked incentives to be Effective at increasing EV adoption, with a very 
small proportion of participants ranking incentives as very ineffective. The EVO group had a 
higher proportion of participants ranking incentives as very effective compared to the 
OTEVS group. This demonstrates the less open-to-EV nature of the OTEVS group 
compared to the EVO group. As EV owners are more likely to know what the buying 
process is like and what incentives would have affected them during the decision-making 
process, they are more likely to rank incentives in general as being effective at increasing 
adoption. With more incentives, there is a high likelihood that the RTEVS group would make 
the decision to adopt an EV, as they are more likely to view the incentives and take 
advantage of the incentives.  
 
The RTEVS group features a similarly shaped curve as the other two groups, however the 
RTEVS group also has a much broader curve with a higher proportion of participants 
ranking incentives as Ineffective or neither effective nor ineffective. A far higher proportion 
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of the RTEVS group also ranked incentives as very ineffective, with 13% of the group 
scoring in the 1-2 range. Despite being resistant to EV adoption, this group had a high 
proportion of participants ranking incentives as effective, with 38% of the group scoring in 
the 4-5 range. This demonstrates a possibility that incentives would be a powerful way to 
increase adoption in New Zealand. With the majority of those resistant to change ranking 
incentives in general as effective at increasing adoption, there is a method to which the 
members of this group could be pushed into becoming open to EV adoption or even EV 
adoption itself.  
 
Figure 3.7b displays the fifth and final component from the factor analysis: Other EV 
Related Perceptions. This component contained factors relating to EV perceptions from the 
survey that did not quite load onto other factors during the analysis. The four factors that 
make up this component are from the final section of the survey were participants were 
asked the extent to which the agreed or disagreed with a series of statements. The 
statements in this component were ‘Second hand EVs are a great way to try the EV 
experience’, and ‘It is imperative that we significantly reduce air pollution in our major 
cities’. The component also contained data about the level to which the price of fuel 
affected a participant’s quantity of driving, ranging from ‘Not at all’ to ‘A great deal’. Finally, 
the component also contained data relating to the amount of time spent with an EV during 
a test drive. In this component, a higher score would indicate that a participant had a 
positive perception relating to EVs, such as more time spent with the vehicle, a view to 
reducing pollution, fuel price greatly affecting how much they drove, and a belief that used 
EVs were useful at testing the ownership experience for someone who was apprehensive. 
These data as displayed in Figure 3.16 with the three study groups, were very similar to 
each other. The RTEVS group had the highest proportion of participants in the lower levels 
of perception, and the EVO group featured a broadening of its curve towards the more 
positive EV perception side of the figure. Unfortunately, due to the nature of the factor 
analysis and the low loading values as seen in Table 2.3, evaluating the factor trends and 
perceptions separately rather than via Figure 3.7b, is a more reliable way to gain an 
understanding of the difference perception levels of the three different study groups.  
 
Figure 3.7c displays the time spent with an EV during a test drive. Participants were asked 
if they had driven an EV; those who answered ‘Yes’ were taken to a selection of time 
durations, as outlined in the horizontal axis of Figure 3.7c. This question was not shown to 
EVO participants. The n value for these data was n=208, as the majority of respondents in 
the non-EV owner groups had not driven an EV. The figure shows that both non-owner 
groups had similar test drive durations to one another, with the curves following each other 
closely. The RTEVS group spent more time with an EV compared to the OTEVS group, with 
30% of those in the group who had driven an EV having spent half a day with one 
compared to 27% of the OTEVS group. This goes against the anecdotal notion from EV 
owners that those who drive an EV will be more likely to want to adopt one in the future 
(Participant No. 154, personal interview, October 2020). Figure 3.7c shows that out of the 
participants who had driven an EV, the RTEVS group had spent more time with an EV 
compared to the OTEVS group.  
 
The survey participants were given the option to write in a free choice text box if they had 
tested an EV for a duration different to the set options. N=23 participants reported that they 
had experienced an EV for a different duration, with 21 of these participants in the OTEVS 
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group, and 2 in the RTEVS group. Most of those who recorded data in this text box 
reported that they had EVs as company cars, or that they had used one for half a year. A 
number of participants reported they had friends who owned EVs and that they had access 
to the vehicle at their leisure. Of the two participants in the RTEVS group, one reported that 
they “owned and drive an EV hybrid” and one had used an EV “every now and then”.  
 

Figure 3.7 Participant's views on EV incentives, 'Other EV Perceptions', and non-owner's time spent test driving 
EVs 

     
Figure 3.8a displays an EV related perception: view on reducing air pollution. These data 
were a factor in the 5th component of the EV perceptions factor analysis, however this 
particular factor had relatively low loading onto the other factors, hence a separate analysis 
here. Participants were asked to state their level of agreement with the statement “It is 
imperative that we significantly reduce air pollution in our major cities” with options ranging 
from strongly disagree =1 to strongly agree =5. The figure shows a clear difference between 
the RTEVS group and the EVO and OTEVS groups. The red line for RTEVS is relatively flat 
and peaks at 35% of participants stating that air pollution needed reducing in cities. 
However, the RTEVS line was also higher towards the lower end of the graph with 15% of 
participants strongly disagreeing, and 9% disagreeing, meaning that they did not believe air 
pollution was a problem.  
 
In comparison, the OTEVS and EVO lines followed each other closely, with the only major 
difference being that 10% more EVO participants strongly agreed to the statement. The 
difference between RTEVS and the other two groups was most startling at this end of the 
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figure, with a 38% difference between the proportion of participants stating they strongly 
agreed with the need to reduce air pollution. This suggests that the participants in the 
RTEVS group are typically less concerned for the environment and their emissions 
compared to the vast majority of the other two groups, both of whom are aware of the need 
to reduce pollution. This is likely related to their position in the group, as their attitudes 
towards reducing pollution would likely be a factor in them not wishing to adopt an EV, as 
they did not see the need to play a part in helping to fix an issue that they do not see as 
pressing. 
 
Figure 3.8b displays data from the EV perceptions section of the survey relating to 
participant’s views on the desirability of used EVs as a way to test EV ownership at a 
relatively attainable price point compared to new EVs. Similarly to the previous two data 
points on air pollution perceptions and time spent testing an EV, this data did not load as 
strongly onto any of the other factors that comprised the other four components in the 
factor analysis, and will be analysed separately here. The data displays the study group’s 
differing levels of agreement with the statement “Buying a second hand EV is a great way 
to try out the EV experience” with 1= Strongly disagree and 5= strongly agree. As expected, 
the EVO group featured the highest proportion of participants in the strongly agree cohort 
with 53% of the group strongly agreeing. Both the OTEVS and RTEVS groups featured 
similarly shaped curves, with the RTEVS curve being slightly broader, indicating a higher 
proportion of participants disagreeing with the statement. The curve peaked at the middle 
section of the graph, indicating the majority of the group were indifferent towards the 
statement, however 25% of the RTEVS strongly disagreed with the statement. This would 
explain their position in the group, as used EVs are the most attainable electrified vehicles 
compared to new EVs.  
 
The OTEVS group were more open to the idea of used EVs, as expected, however they 
were noticeably more apprehensive about the notion of a used EV as the curve peaks at 
‘Agree’ (4) and then drops sharply. This would indicate that most of those in the OTEVS 
group are willing to purchase used EVs, which explains their position in the group as they 
are accepting of an attainable EV which would allow them to consider one in the future. The 
EVO group was the most accepting of a used EV, likely due to the fact that a large 
proportion of the group currently owns a used EV. Data pertaining to the breakdown of the 
number of used versus new EVs within the EVO group were not collected, however this 
would be useful in a future study. A clear majority of this group strongly agreed with the 
notion of used EVs as a useful way to test the EV experience. This is one area where more 
communication would be prudent in order to increase the adoption rate of used EVs in New 
Zealand, as these data show that the act of buying and owning a used EV is a positive 
experience. If it were negative, the vast majority of EV owners would have disagreed or 
strongly disagreed with the statement as their used EV experience would have caused 
them problems. The EV adoption rate could be dramatically increased if more people in the 
RTEVS group were made aware of the positive experiences of used EV ownership.  
  
Figure 3.8c displays data from the survey section relating to environmental attitudes and 
consumption; namely participants attitudes towards fuel pricing and how it affects their 
driving quantity. Participants were asked to rank the following statement “Fuel price affects 
how much I drive” with options ranging from ‘Not at all’ =1 to ‘A great deal’ =5. This 
statement served as a way to gauge participants views on the financial aspects of EVs: if 
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they were the type of person to resist driving when fuel prices rose above a certain level, 
they would likely be more open to adopting an EV to take advantage of not requiring fuel 
purchasing to undertake driving. Conversely, if a participant did not take the price of fuel 
into account when considering their driving quantity, they would likely not be as 
encouraged by the financial savings of EV ownership and therefore be less likely to adopt 
one. All three groups had similar results, with the bars on the graph following each other in 
close proximity on Figure 3.8c. The largest differences were between the OTEVS group and 
the other two study groups, with the OTEVS group featuring a smaller proportion of 
participants whose driving was not at all affected by fuel price.  
 
One limitation with these data was the fact that most EV owners predictably ranked their 
views on fuel price as ‘Not at all’ simply because they do not require fossil fuels to run their 
vehicles and are therefore not affected by its price. Given that they had likely purchased 
their EV to avoid paying for fossil fuels regularly, among other reasons, one would expect 
them to have a large proportion of participants in the ‘A great deal’ section of the graph. If 
the survey had clarified to EV owners to rank the statement based upon their views before 
they adopted an EV, these data would likely be more representative of the differing 
perceptions of the three study groups.      

 
Figure 3.8 Participant's views and attitudes towards energy conservation, fuel usage, and air pollution 

 
3.4.3 Summary of the Electric Vehicle Perceptions Research Questions. 
The question relating to EV perceptions asks if perceptions of electric vehicles differ for 
people in the three study groups (EVO, OTEVS and RTEVS). In order to answer this, a factor 
analysis was completed to reduce the number of variables into a series of distinct scales: 
the four components as obtained in the EV Perceptions factor analysis, (Level of 
Automotive Enthusiasm, Level of Vehicular Investment, and Ownership time and Distance 
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Driven Last Week), plus the other variables that did not load onto each other strongly (We 
must reduce air pollution, Views on 2nd hand EVs and Fuel price affects how much I drive). 
A one way multivariate analysis of variance between the three study groups was then 
performed, indicating a significant difference between the three groups on all variables 
except for ‘Fuel price affects how much I drive’. This, in conjunction with the figures that 
indicated visual differences between the groups, would suggest that EV perceptions do 
differ between participants in the different groups.   
 
The major differences between the three study groups were between the EVO group and 
the RTEVS group. Predictably, the EV owners featured higher scores on the External EV 
perceptions scale as found in the component analysis (see Table 2.5) and the Level of EV 
knowledge and technology knowledge. Unfortunately for the prospects of increasing the 
rate of EV adoption through incentives and more information from various sources, the 
RTEVS group scored low in the scales of views towards incentive effectiveness and level of 
influence from information sources compared to the OTEVS and EVO groups. However, 
those open to EVs (OTEVS) scored relatively high on these scales, indicating that more 
information and a roll-out of incentives would likely persuade them to adopt an EV given 
that they are open to influence and open to viewing incentives as effective. The RTEVS 
group was typically less concerned about the need to reduce air pollution in built-up areas 
and also less likely to adopt a used EV. This would suggest that a variety of other methods 
is required to change this particular group’s perceptions of EVs.      
  

3.5 Qualitative Survey Comments 
A number of free-entry text boxes were provided in the survey asking for suggestions for 
incentives, time spent testing an EV (as discussed previously), and other comments at the 
conclusion of the survey. The EV owners group were asked if they would return to owning 
an ICE vehicle, with text boxes after the ‘yes’ and ‘no’ options. 194 participants chose to 
write a comment in the “any other thoughts on EVs” text box.  
 
3.5.1 Comments on Incentives and Initial Cost 
Starting with the incentives, a number of different comments were placed, 14% of which 
were related to reducing the initial purchase price of EVs and reducing the associated costs 
such as retaining the zero-road user charges scheme currently in place for EVs and 
subsidising the cost of future replacement batteries. Removing the fringe benefit tax for EVs 
and reducing vehicle taxes in general for EVs were among the common incentive 
suggestions. One participant suggested a novel idea of subsidising EV conversions for 
one’s existing vehicle, with another suggesting the implementation of a rent-to-buy scheme 
and the reduction in the costs of installing home chargers and providing funding for 
landlords of rental properties and employers to install chargers for their tenants and 
employees respectively.  
 
Two participants suggested the introduction of EVs into the used market via the conversion 
of the Crown Fleet to EVs. This is a discussion point from Ford et. al. 2015 whereby the 
issue of New Zealanders typically being purchasers of used vehicles, presenting a barrier to 
adoption. The introduction of used EVs from a large pool of ex-government vehicle would 
introduce used affordable EVs into the second-hand market, lowering the initial purchase 
price. During the participant interviews, a number of participants stated this as a way to 
incentivise the adoption of EVs (Participant No.154), personal interview October 2020). A 
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small number of commenters suggested disincentives for ICE vehicles, including increased 
taxes and a ban on new imports of ICE vehicles. This is a contentious issue, however, as a 
number of other commenters voiced their concern at the idea of dis-incentivising non-
electric vehicles.  
 
3.5.2 Comments from all Participant Group Members 
The final free entry text box invited participants to “Add anything else about electric 
vehicles”. Participants voiced their comments, concerns and suggestions for the survey, in 
an open fashion. The qualitative comments were comprised of six main themes: Incentives, 
EV Owners communicating the benefits of EVs, Issues with the survey, Environmental 
concerns, Views on car ownership and Other (comments which did not fit into the other five 
themes).  
 
25% of the comments were comprised of suggestions for incentives that would increase 
adoption, similar to the incentives free text entry box, and complaints about the 
environmental effects of battery production and disposal. The main incentives voiced by 
participants who commented were the reduction of the purchase price and the introduction 
of tax benefits, reduction in the cost of electricity for charging, and the introduction of 
schemes to provide other financial benefits “Everyone should be incentivised to get one” 
(Survey participant No. 3) A small number of participants voiced their concerns with the 
lack of available models on sale, and the large performance gap between affordable EVs 
and higher end models: “The options seem to be boring vehicles that are slow, or a Tesla 
which is insanely priced. Need more medium range EV's, like an affordable Model 3” 
(Survey participant No. 303).  
 
Battery production and disposal emissions comments were voiced by 13% of those who 
commented, with 54% of these in the RTEVS group. Those participants were concerned 
about the effects of mining for rare-earth elements and the lack of schemes within New 
Zealand to recycle worn-out EV batteries. Other participants went as far to say that EVs 
were damaging to the environment and were not the solution to the impending climate 
emergency faced by the planet: “EV's not environmentally friendly when the cost of 
materials used to create the batteries and the scarcity of elements used in the process it 
taken into account” (Survey participant No. 519), “When you consider the disposal of the 
battery pack EV's are bigger polluters than Petrol or Diesel” (Survey participant No. 783, 
RETVS). This demonstrates an alarming level of belief in misinformation amongst the survey 
participants, given that EVs do not pollute to the same level as an ICE vehicle even when 
manufacturing and disposal is taken into account (ICCT, 2018 ).   
 
Other comments included EV owners describing positive experiences with their EVs and 
those concerned about the high level of car ownership in New Zealand and that EVs were 
not the best solution to reducing emissions. “They aren't the answer to climate change 
mitigation or traffic congestion” (Survey participant No. 715). These commenters voiced 
their desire to have more promotion of cycling and ride-share schemes, with other 
commenters suggesting improvements to the NZ public transport system as a way to 
reduce the number of single occupancy vehicles during morning and evening commutes. 
EV owner comments made up a notable proportion of the comments, with owners outlining 
their personal monetary savings since adoption and the ease of driving and owning one 
“They are so much better to drive. Feel like I’m not contributing to climate change” (Survey 
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participant No. 713). Other EV owners also pointed out EV related issues they had 
encountered such as lack of charging points in rural and remote locations, as well as their 
concerns about the lack of battery replacement services for the potential future 
replacement of the vehicle batteries “Need some sort of process for battery replacement 
especially for gen 1 leaf” (Survey participant No. 488).  
 
Other comments made by participants in smaller numbers included concerns about the 
requirement for off-street parking as a part of EV ownership. Many of those in the OTEVS 
group commented that they would be very likely to adopt an EV if their place of residence 
featured off-street parking to enable home recharging: “The main reason we can't buy a EV 
is that we park on the street. Makes it [very] hard to charge overnight at home which would 
be ideal” (Survey participant No. 93). As they were currently residing in homes without such 
parking facilities, they would be unable to home charge, and would not consider adopting 
an EV until they were able to park off the street. Additionally, a number of interview 
participants shared this viewpoint, saying they were very keen to adopt an EV but were 
simply not able to due to a lack of off-street parking (Participant No. 453 and participant 
457), personal interviews September and October 2020).  
 
A small proportion of participants commented on the pace of EV technology development 
and how it may render affordable EVs as obsolete or out of date in a short time period. This 
depreciation in technological value was a barrier to adoption in their minds. A notable 
number of participants commented on the apparent lack of towing capability of affordable 
EVs and the requirement for a vehicle that has the range available to go to remote locations 
“I will definitely buy an EV when we replace my wife's vehicle. However, EVs are not rated 
for towing trailers so this is a problem when I replace my vehicle. Also, the purchase of an 
EV will need to wait until our existing vehicles need replacing” (Survey participant No. 371). 
New Zealand is anecdotally regarded as a nation of people who enjoy the great outdoors 
for leisure, so it was not surprising that various participants held this concern. During the 
participant interviews, a number of people stated that their vehicle had to cover a number 
of different used cases, including longer trips without the concern of running out of battery 
charge in the middle of nowhere (Participant No. 167 personal interviews September 2020).        
 
Finally, a smaller proportion of participants commented on improvements that could have 
been made to the research survey. These improvements included asking about motorcycle 
users, as one participant stated he did not own a car but he owned a motorcycle. A small 
number of participants suggested having questions relating to e-bikes and cycling. These 
commenters were also similar in their views to the participants who voiced concerns about 
New Zealand car ownership habits. Other suggestions included creating a study group for 
hybrid vehicle owners. These vehicles mostly operate on electric mode only below certain 
speeds, although other models are able to run on electric power above city speeds. The 
definition of the term EV in the eyes of the government only extends to vehicles powered 
solely by batteries and electric motors. This survey was operated using this definition. Plug 
in hybrids and conventional hybrids are classed similarly to ICE vehicles as they are still 
required to pay tax through the petrol they consume.       
 
3.5.3 Comments from EV Owners 
Two sections of the survey were designed to gather EV specific qualitative data to shed 
light on EV related issues or benefits as told by the EV owners themselves: EV Surprises, 
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and whether EV owners would go back to owning an ICE vehicle, why or why not. This 
would be useful information to include in future communication towards increasing 
adoption of electric vehicles. The main bulk of the EV Surprises were comprised of five 
main themes: driving dynamics, cost of ownership and ownership experience, the EV 
community, long distance driving, and a very small proportion of comments pointed out 
flaws or issues they had experienced with their EV.  
 
The majority of ‘EV Surprises’ as reported by EVO participants were positive remarks about 
the driving dynamics. Comments ranged from mention of fast and “zippy” acceleration to 
the smoothness and quietness of the driving experience in comparison to their old ICE car. 
Others reported noticing themselves become “better drivers” due to noticing ways to 
conserve battery life when out and about. A number of comments mentioned the enjoyable 
high levels of torque from the electric motor. Most drivers would not be aware of the fact 
that electric motors produce 100% of their torque from standstill. Internal combustion 
engines do not do this, and the difference with the electric motor would have been a 
surprise, so it is understandable that this is a commonly reported surprise.  
 
A large proportion of comments made mention of the extremely low running costs, although 
a small percentage of these comments also mentioned high unexpected costs in some 
areas. The vast majority of the financial benefit related comments reported surprise at the 
low levels of electricity usage in home charging, with many saying their power bills had not 
increased as much as they had hoped. A large proportion reported on how surprising the 
convenience of being able to recharge at home was, although one participant was 
surprised at the cost of having a dedicated EV charger unit installed. EV Owners also 
mentioned the low maintenance costs of EV ownership and the low frequency with which 
parts on the car had to be tended to or replaced in comparison to an ICE vehicle. However, 
a small number of negative aspects were reported, notably the high initial purchase price 
and high insurance costs. Some participants noted that their tyres wore out faster than their 
ICE vehicles and that battery capacity was noticeably reduced in Winter months and cold 
temperatures compared to warmer temperatures. One participant reported that their battery 
had degraded over time at a much higher rate than they had anticipated. Others reported 
that the cost to regularly use a public fast charger was more expensive than they had 
anticipated, one noted that dealership-advertised battery range was less than advertised, 
and two others had reported that their Nissan Leaf EVs did not have enough power for 
towing capabilities.      
 
A moderate number of participants were surprised at the level of community support 
present with EV ownership, reporting “camaraderie at chargers” and meeting other EV 
owners at charge points. Many others reported that the EV community was ‘pleasant’ and 
‘kind’ in helping out with questions and advice to new and prospective owners, with a 
social interaction aspect that was not present with ICE vehicles. One EVO participant 
reported that the EV community was a ‘smug group’ however this may have been tongue-
in-cheek.  
 
A number of EV owners wrote about their experiences with long distance driving. The lack 
of driving range is seen as a barrier to EV adoption (Egbue & Long, 2012). New Zealanders 
are fond of going on long car trips for holidays and the prohibitive nature of affordable EV 
battery range is a stumbling point in the push to increase adoption. Having EV owners 
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report their long trip experiences is a valuable way to alleviate the concerns of people in the 
non-EV owner groups. The main advantages on long trips noted were smoothness and 
quietness leading to a less stressful drive and the forced re-charging halts making the 
journey less rushed and more relaxing. Others noted that they undertook more long 
distance driving as a result of the reduced running costs, compared to when they owned an 
ICE vehicle. One interview participant reported that they had increased their level of driving 
as it was guilt free “I find myself driving more now as it seems almost guilt-free in a way” 
(Participant No. 457, personal interview Oct. 2020). 
 
3.5.4 EV Owners Views on Returning to ICE Vehicles 
To evaluate whether the EV adoption choice is a long-term decision, the survey asked EV 
owners if they would ever return to owning a non-electric vehicle. Free text boxes were 
included if they wanted to say why or why not. Out of the n=229 EV owners who answered 
the question, “Would you ever go back to owning a non-electric vehicle?”, 71% of the 
participants said ‘No’, with the remaining 29% of participants indicating ‘Yes’. Of those that 
indicated that they would not go back to owning a non-electric vehicle and subsequently 
explained why, the majority of responses were comprised of: environmental reasons, cost 
savings from owning an EV, superior driving dynamics, and a view to the future, as 
described below.  
 
A large proportion of participants stated that they would not go back to an ICE vehicle due 
to concerns for the environment, stating the need to fight climate change, “Climate change 
- so never” (Survey participant No. 84), to reduce emissions, and to care for the planet for 
future generations. In conjunction with this, a smaller proportion of EVO participants stated 
that they believed EVs were the future and would not want to go backwards or look to the 
past by owning an ICE vehicle, “It would be a massive step backwards” (Survey participant 
No. 3).  
 
Other reasons reported by the EVO participants included a preference for how their EVs 
drove compared to ICE vehicles, citing quicker acceleration and a smoother drive that they 
would be unwilling to give up by going back to an ICE vehicle. They also stated that 
returning to the much higher running costs of an ICE vehicle would be unacceptable given 
their experience of operating an EV for much less financial input “It's even more awesome 
and I've saved even more money than I anticipated” (Survey participant No. 511). 
 
A proportion of EV owners did state they would go back to owning a non-electric vehicle, or 
stated that they currently did own one, with their EV as a second vehicle. The vast majority 
of those that would go back to an ICE vehicle reported that they wanted a longer-range 
vehicle for long trips away. They reported that their EV was not capable of going on longer 
trips, which required the use of an ICE vehicle for such purposes. A similarly large 
proportion of participants stated that they required the use of a vehicle that fulfilled different 
functions to what currently available EVs could offer, such as towing, extra cargo space, 
camping, or off-road capabilities. Finally, a small number of participants cited reasons of 
car enthusiasm and “nostalgia” (Survey participant No. 362), as a reason to cling to an ICE 
vehicle. One participant stated they would not want to give up an ICE project hobby car, 
and another reported the attraction to the mechanical intrigue of a particular car engine “V8 
performance cars” (Survey participant No. 410).     
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4 Chapter 4 Creative Component 
 

4.1 Intro 
As the major part of this Master’s Thesis project, a creative component was produced that 
integrates with the academic research component. This took the form of a four-episode 
podcast series aired on Otago Access Radio (OAR FM) in Mid-December 2020. This 
podcast can be accessed via this link. The podcast featured information on the world 
history of EVs and the history of EV purchasing in New Zealand, as well as results from the 
research survey. Interviews with volunteer survey participants from each of the three study 
groups were also included, in conjunction with interviews with relevant professionals on 
respiratory health effects from air pollution. Podcasts serve as a persuasive auditory 
medium to communicate complex theoretical knowledge (Brabazon, 2019); as such, it was 
an optimal medium to share the EV research collected from this study. The podcast was 
designed to incorporate auditory storytelling and research data, as well as public 
perceptions of EVs from the public themselves. EV owners were present in the form of 
figures of authority on the subject who were there to provide valuable personal experiences 
on the subject of EV ownership. The podcast included interviews from all three groups as a 
way to tell all sides of the story and to provide a platform for informed debate on the topic 
of EVs. Both the RTEVS and OTEVS interviewees were chosen to represent a number of 
different motoring attitudes as described in the academic research.  
 

4.2 Outline of Podcast Episodes and Communication Aims 
The podcast was split into four episodes of 15-minute duration, each with its own set 
theme and communication aim (Table 4.1). The series as a whole is designed to follow a 
story arc; although each episode can be listened to on its own. As discussed in Chapter 1, 
storytelling has the power to engage audiences and create an environment more conducive 
for audiences to retain the information they are hearing (Dahlstrom, 2014). Each podcast 
begins with an introduction of the narrator and the episode number and theme. The 
narrator’s background is described as a Master’s in Science Communication student in 
order to give context to the nature of the podcast and to give credibility to the research 
presented.  
 
 
Table 4.1 Outline of podcast episodes and the themes presented in them 

Podcast Title Theme 
Episode 1 A Driving Crisis Introduction of the EV as a 

concept and an overall 
history of the technology. 
Centres around how the 
technology was only 
developed during emissions 
or fuel crises.  

Episode 2 The Right to Clean Air Health effects of emissions 
and tales of lockdown clean 
air. Featuring interviews 
with a health professional 
and the general public 
about perceived cleaner air 
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during L4 Lockdown in 
2020.  

Episode 3 The Current Situation Public perceptions of EVs 
from EV owners and non-
owners. Featuring survey 
participant interviews and 
the results of various data 
points on the survey  

Episode 4 Electrify the Future Conclusion episode and 
EV-owner comments on 
ownership and driving 
experience, with non-EV 
owners’ comments 
responded to by EV owners 
in interview style.   

 
 
Production of the podcasts was designed in such a way as to make the electric vehicle, as 
an entity, a hero character embarking on a hero’s journey facing a number of challenges 
along the way to becoming a mainstream mode of transportation in today’s world. This 
pathway was chosen as listeners are more likely to connect with a character formed as a 
hero (J. Campbell, 1972). The concept of the hero’s journey is a cyclical path in which a 
character faces three phases of travel: departure, initiation, and return. Along the way, the 
hero encounters a departure from the initial normative phase, a transformation of being, an 
encounter with death and rebirth towards eventually reaching atonement and a return to the 
starting point (J. Campbell, 1972). The podcast series structure as it followed the hero’s 
journey, can be seen in Figure 4.1.  
 
  

 

Figure 4.1: EV character's Hero's Journey outline showing the trajectory of the character 
throughout the four episodes of the podcast series 
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4.3 Background to Interviews 
In order to enhance the storytelling aspect of the podcast, interviews of members of the 
general public were conducted to give real-life credence to the stories being told about 
electric vehicles. People who give their views and stories from their own mind-sets and with 
their own voices is an effective way to give a sense of authenticity to the themes and issues 
they are discussing (Peter, 2019), as opposed to having the narrator describe the issues 
faced by the interviewees. Recruitment for the interviews was conducted via the NZ 
Motoring Attitudes Survey. At the end of the survey, participants were asked if they would 
like to be contacted to potentially be interviewed about the topics asked during the survey, 
with a free entry text box provided for them enter their email address. It was made clear in 
this section that the interviews would be used in ‘an upcoming podcast’ about EVs in New 
Zealand.  
 
From the 874 participants of the survey, 240 submitted their email details to be contacted 
for inclusion in the podcast interviews. This comprised of 103 EV owners, 109 OTEVS 
participants, and 23 RTEVS participants. Five participants were non-vehicle owners. Due to 
time constraints, these 240 participants were screened based on a number of factors 
relating to their answers in the survey. The participant’s responses were also scanned for 
any interesting patterns in their response on motoring attitudes or EVs, through a form of 
purposive sampling. This sampling technique is used in situations where a quality sample 
that can assist in the aims and goals of the research is required (S. Campbell et al., 2020).  
 
Whilst purposive sampling in itself can uncover hidden populations and biases in a dataset 
(Barratt, Ferris, & Lenton, 2015), it was used in this instance to uncover willing interview 
participants who were more likely to offer notable insights into EV and motoring attitudes 
and perceptions. It was necessary to construct a balanced group of prospective 
interviewees, by ensuring that similar numbers of each group were interviewed. The outline 
of the participant group can be seen in Table 4.2. Due to the low proportion of RTEVS 
participants in this group’s interviewee sample, a higher number of these participants were 
contacted to ensure a good response rate, in comparison to the other two groups. In order 
to select interviewees for contacting, their answers and willingness to comment in the ‘Any 
other thoughts about electric vehicles’ text box was considered. The thinking behind this 
was based on the fact that the participant was most likely to talk at length and provide 
interesting feedback and suggestions about the issues of EVs if they were willing to write 
detailed information and text in the free-choice text box.  
 
Interviewees were also shortlisted based on their demographics to ensure that a range of 
people from many different incomes, educational backgrounds and locations were 
selected. When shortlisting EV owners, particular attention was paid to any notable patterns 
in their EV perceptions. For example, one participant who was shortlisted and subsequently 
interviewed had ranked all EV related issues as being inconvenient and yet had still made 
the decision to adopt one. Their views on this interesting situation would be valuable to the 
podcast listeners. Upon shortlisting potential interviewees, they were then contacted via the 
email address provided. A form outlining the focused but also open nature of the questions 
was attached, as well as a release form granting permission for the recording of their 
responses to be used for the research.  
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In order to enable a large reach of potential interviewees, most of these interviews were 
conducted via Zoom video conferencing, with recording capabilities. This enabled 
participants from beyond the researcher’s base of Dunedin to be included in the interviews. 
Whilst the sound quality on Zoom recordings is not as high as compared to a studio 
recording, the reduction in quality was deemed acceptable in order to a) ensure a better 
interviewee recruitment and b) add to the ‘realness’ factor of the interview, due to the 
similarities in sound quality with live radio phone-in interviews. The format and theme of the 
style of the interviews can be compared to that of talkback-radio. This format involves 
listeners phoning into a radio station with views on a particular subject and demonstrates a 
level of authenticity due to the public nature of the callers and the professional level of radio 
production (Ytreberg, 2004, Ewart, 2016).  
 
Table 4.2: Outline of interview participants and their demographics, motoring habits and attitudes, along with any 
comments they added to their survey response 

Participant Survey 
Group 

Demographics Motoring 
Habits 

Motoring 
Attitudes 

Incentive 
Views 

Comments 

1 OTEVS Wellington, 
Middle Income 

High km 
driver, low 
vehicle 
spender  

Moderate car 
interest, trusts 
mechanics 
and dealers 

Keen for 
financial 
government 
incentives 
and more 
charging 
stations 

Most EV 
issues are 
inconvenient  

2 OTEVS Auckland middle 
income 

High km 
driver, 
moderate 
vehicle 
spender 

Keen car 
enthusiast, 4-6 
year car 
ownership 

Believes 
financial 
incentives 
are effective 

Has driven 
an EV, but is 
concerned 
at EV 
production 
pollution 

3 EV-O Auckland, high 
income 

Low km 
driver, 
higher 
vehicle 
spender 

Moderate car 
interest, EV 
owner and 
tech 
enthusiast 

More 
chargers 
ineffective, 
financial 
incentives 
effective 

Surprised at 
EV low 
running 
costs and 
increased 
tyre wear 

4 OTEVS Auckland, middle 
income 

High km 
driver, high 
vehicle 
spender 

Moderate car 
enthusiast, 
expert on car 
repair  

More 
financial 
incentives 
needed for 
adoption 

Would not 
sacrifice ICE 
convenience 
for 
environment 

5 EV-O Auckland, high 
income 

High km 
driver, low 
vehicle 
spender 

Keen EV 
interest, high-
level car 
interest, does 
own research 

Most 
incentives 
effective, 
restricting 
ICE car 
usage 
effective 

Would never 
go back to 
ICE, happy 
with the 
smooth 
drive and 
power of his 
EV 

6 OTEVS Manawatu, high 
income 

Moderate 
km driver, 
low 
spender 

Low 
automotive 
interest, not 
driven an EV 

Car share 
programs 
and having 
more 
second 
hand EVs 
available  

Prefers to 
cycle and 
car share, as 
well as 
keeping 
current car 
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for a long 
time 

7 EV-O Canterbury, high 
income 

High km 
driver, 
higher 
vehicle 
spenders 

Keen 
automotive 
and 
technology 
interest. Owns 
three vehicles 

Financial 
incentives 
and ICE 
disincentives 
are most 
effective.  

Purchase 
price 
inconvenient 
and 
research 
before 
buying is 
required 

8 RTEVS Canterbury, 
middle income 

Middle km 
driver, 
middle 
vehicle 
spender 

Low 
automotive 
interest, keeps 
vehicles for a 
long time.  

Most 
incentives 
only 
somewhat 
effective 

Would be 
open to 
sacrificing 
convenience 
to reduce 
emissions  

9 RTEVS Waikato, high 
income 

High km 
driver, low 
vehicle 
spender 

High level of 
automotive 
enthusiasm, 
keen long 
distance 
leisure driver 

Believes 
most 
incentives 
are 
ineffective 

Not keen on 
EVs mainly 
due to the 
battery 
production 
pollution.  

10 OTEVS Wellington, 
higher income 

Low km 
driver, 
medium 
vehicle 
spender 

Keen 
automotive 
enthusiast. 
Owns a plug-
in hybrid, next 
car to be an 
EV 

Most 
incentives 
effective, 
financial 
subsidies 
are most 
effective 

Having a 
PHEV is 
great for 
saving 
money on 
fuel without 
range 
issues.  

11 OTEVS Wellington, low 
income 

Medium 
km driver, 
lower 
vehicle 
spender 

Moderate 
automotive 
enthusiast, car 
perform own 
maintenance 

Believes 
most 
incentives 
would be 
ineffective 

Not trusting 
of current EV 
tech. one’s 
car must do 
everything 

12 EV-O Otago, middle 
income 

High km 
driver, 
moderate 
vehicle 
spender 

Low level auto 
enthusiast, but 
proud EV 
owner and 
advocate 

Believes 
subsidies 
would be 
good, but 
having more 
used, cheap 
EVs is better 

Enjoys the 
EV 
community 
and how 
much 
knowledge 
is there 

13 EV-O Auckland, higher 
income 

Lower km 
driver, 
moderate 
vehicle 
spender 

Not an auto-
enthusiast, 
owns ICE 
vehicles to 
supplement 
EV 

Believes 
most 
incentives 
would be 
effective 

Found most 
EV issues to 
be 
inconvenient 
but finds 
workarounds 

14 EV-O Wellington, high 
income 

High km 
driver, 
moderate 
vehicle 
spender 

Very keen 
auto-
enthusiast, 
performed 
repairs on 
previous 
vehicles 

Most 
incentives 
effective, 
however ICE 
disincentives 
are the most 
effective 

Climate 
change was 
the main 
driver 
behind the 
EV decision. 
Surprised at 
how easy EV 
ownership 
was 
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15 OTEVS Wellington, 
higher income 

High km 
driver, low 
vehicle 
spender 

Not an auto-
enthusiast, not 
knowledgeable 
about EVs   

Believes the 
used market 
is the best 
for most 
people, not 
keen on ICE 
disincentives 

Keen to 
have an EV 
as next 
vehicle 

      
 
In order to prepare for each interview, profiles of each of the interviewee’s motoring habits, 
attitudes and EV perceptions were constructed in order to guide the questioning process. 
Often the interviewee would need little guidance as they were speaking from their own 
experiences, however a number of interviewees required extra guidance in moving the 
themes of the interview along. The initial questions involved ascertaining a sense of the 
interviewee’s motoring habits, i.e. how often they used their vehicles and whether they used 
them for a regular commute, how often they went on long trips and other related questions. 
Often this was enough to make them comfortable in answering other questions relating to 
motoring, and was also enough in some cases to introduce their EV perceptions in relation 
to their motoring habits. In total, 15 interviews were executed, from a wide catchment with 
participants from Dunedin, Christchurch, Wellington, the Manavati Region, and Auckland.  
 
Upon recording and capturing the audio from the Zoom interviews, the raw audio was then 
edited down into small manageable sound-bites on the Apple GarageBand audio software 
program as seen in Figure 4.2. Most of the interviews lasted in duration from approximately 
15 minutes to 30 minutes, providing far more audio material than was necessary. The 
soundbites comprised of answers to the interview questions and any other interesting 
opinions or attitudes spoken by the interviewees. These generally lasted no longer than 10-
30 seconds. The soundbites were designed to be self-explanatory, i.e. rather than an 

Figure 4.2: Editing raw interview audio into manageable 'soundbites' that were subsequently inserted into the 
main GarageBand audio file 
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interviewer question and interviewee answer, the interviewee would describe what they 
were discussing in the answer to the question. This aids in the flow and the ease of 
listening to the podcast.                  
The soundbites were subsequently added into the main podcast episode GarageBand file 
whereby appropriate sound effects were added to aid in immersing the listener into the 
auditory landscape (such as a car starting when describing the ease at which we are able to 
travel places using private motor vehicles). GarageBand offers a wide range of tools and 
audio effects to ensure a high-quality sounding production; these were used in order to 
both optimise the Zoom audio quality to an acceptable level, and also normalise the volume 
levels across the different audio clips to ensure a comfortable listening experience without 
the need for the listener to constantly change their volume. This can be seen in Figure 4.3.  

 
The entire episode is then checked for any audio errors such as unwanted editing artefacts 
and unpleasant audio changes, before being listened to and analysed for how the sound 
effects and the interview soundbites contribute to the overall desired narrative for the 
episode. Finally, music is then added to the intro and outro sections. For this podcast 
series, the opening section of a track featuring melodies and futuristic synthesiser sounds 
similar to popular 1980s songs was chosen. This was in order to evoke a sense of both 
nostalgia and optimism for the future ahead. An example of the final edit as seen in the 
editing software can be seen in Figure 4.4.  
 
 
 
 
 

Figure 4.3 Volume normalisation is achieved by altering the yellow lines of volume adjustment, as seen in the GarageBand 
editing software. Controls for optimising the sound quality are at the bottom right 
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4.4 Episode 1: A Driving Crisis 

This introductory episode serves to introduce the EV as a concept and give context to the 
podcast’s upcoming episodes. More specifically, the episode chronicles the history of the 
electric car as a symbol of last minute panic during times of environmental crisis. In order to 
create a powerful narrative, the EV as an overarching theme was created to convey the 
struggle it faced to be taken seriously during times of normality, and the struggle it faced to 
be developed and honed as a technology unless there was an imminent threat or crisis.  
 
The episode begins with a brief but detailed history of the electrified car, a technology that 
was created during the development of the internal combustion engine car. This is an 
unusual fact that a number of listeners find interesting and may serve to retain their 
attention. From there, the podcast discusses the three major death knells that the EV faced: 
1) Cheap and easily obtainable petrol, 2) Difficulty in mass producing EVs, and 3) 
Limitations of battery technology at the time. In this section, a number of sound effects are 
used to enhance the listener’s experience. For example, on mentioning the smoothness of 
the early electric motor powered vehicles compared to their ICE counterparts, a chugging 
clattering sound is used to highlight the experience. The nostalgic sound takes the listener 
almost to the time itself. Upon discussing the internal combustion engine’s eventual 
development into a more modern and less ‘clattery’ form, sound effects from today’s 
modern engines from today are played. The juxtaposition of these sounds provides an aural 
experience of the difference between the two time-periods.  
 
After introducing the listener to the history of the EV, the mid-century period with a strong 
internal combustion vehicle culture and cheap fuel is discussed. The EV makes its first 
grand appearance during the later period of the 1970s. This era involved the first energy 
crisis and from here the creation of the first modern electric vehicles as a way for people to 

Figure 4.4 Podcast episode as seen in the final stages of editing in the GarageBand software. The file is then exported 
and uploaded to the Otago Access Radio podcast hosting webpage 
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avoid paying high prices for petrol. EVs of this time period were substandard compared to 
the contemporary ICE vehicles. This created the theme of the EV as a saviour underdog 
and a symbol of a rare and unusual mode of transport, purely in response to a global 
energy crisis.  
 
The history progresses on to the mid-to-late 1990s and tells the story of where the first 
modern EVs originated from in Southern California. In Los Angeles and other parts of the 
state, smog pollution became harmful and prevalent enough to cause lawmakers to 
mandate car manufacturers to include zero-emissions vehicles for sale in the State of 
California. Manufacturers were forced to develop better motor and battery technologies as 
they were relying on customers to accept the new technology and lease the vehicles for a 
number of years. The podcast briefly discusses the General Motors EV1 electric car. GM’s 
EV1 was hastily and controversially removed from the GM leasing programme after a short 
period of time and then crushed, sparking conspiracies of oil company involvement and 
pressure from the GM ICE vehicle division. The podcast does not go into specific details of 
this, however, due to the time constraints of the episode and to keep the history story from 
going on an unrecoverable tangent. This topic is worth investigating in further detail in a 
future episode.  
 
Following this section of the podcast is a section on the current crisis of climate change 
that is fuelling today’s EV development effort. In addition to this is a brief discussion of the 
technology changes that have occurred in the past 10-20 years that have allowed electric 
vehicles to become competitive in terms of performance with ICE vehicles. Ultimately 
though, this section aimed to inform the listener of the New Zealand EV experience in the 
first years of the affordable EV era. The goal of this section was to bring the international EV 
history back to the relevance of the listener’s likely home nation. For this, powerful 
storytelling and recounting of personal experience was utilised to enhance the listener’s 
experience. An interview segment featuring Dunedin EV Owner’s Group co-convenor Pam 
McKinlay was included in this part of the podcast. Ms McKinlay was one of the first people 
in Otago to adopt an EV, well before the formation of EV owner’s groups and EV specific 
car dealerships. Her experience of purchasing an EV “from some truck stop” (P.McKinlay, 
personal interview November 2020), is a unique insight into the early period of EVs in New 
Zealand and what it was like to be a first adopter. From there, the first episode wraps up 
and introduces the next episode’s topics.  
 

4.5 Episode 2: The Right to Clean Air 
In this episode, the main themes involved the discussion around New Zealand’s air quality. 
As electric vehicles are primarily seen and advertised as a mode of transport that features 
zero-tailpipe emissions and are therefore a way to reduce one’s carbon emissions and the 
emissions from road transport as a whole, it was pertinent to dedicate an entire episode to 
the discussion of such topics. For this, professional air quality researcher Dr Michael Epton 
was interviewed on the dangers of New Zealand’s air pollution and the resulting health 
issues it creates. Also included, by fortuitous nature of the events of 2020, was a discussion 
of the perceived pollution during the countrywide Level 4 Covid-19 lockdown by members 
of the public.   
 
The majority of the episode on air quality is dedicated to the Dr. Epton interview. Dr. 
Michael Epton is the head of the Canterbury Respiratory Research Group and a leading 
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authority on air pollution particulates such as PM10 and PM2.5 and their effects on the 
human body’s respiratory system. The interview aimed to take a professional angle with the 
problem of poor air quality and pollution in built up cities, by asking Dr. Epton about the 
prevalence of the problem in terms of its effects on the health system in New Zealand. The 
interview also sought to elucidate Dr. Epton’s recommendations to reduce carbon 
emissions from the transport sector. The idea of using a health professional to voice this 
information was to ensure that the listeners took the information seriously and viewed the 
episode with some sense of authority (Kruglanski et al., 2005). The listeners would likely 
view his position as a scientific authority and treat his findings with more trust and 
confidence than another source (Sanz-Menéndez & Cruz-Castro, 2019). Unfortunately, his 
professional experience and analysis of hospital and clinical data made him view the issue 
of air pollution as being low on the risk and priority scale in terms of the requirement to 
make urgent changes in our emissions. Fearing that this would lessen the impact that the 
podcast episode was intended to have, other interviews from survey participants were also 
included.    
 
In between the interview with Dr Epton and the participant interviews on air quality over 
lockdown, a short passage of audio was recorded to link the two segments. Particular 
mention was made to distinguishing between statistics on the prevalence of health issues 
from hospital admission data, and the rather more anecdotal but relatable metric of quality 
of life. This was the primary motivation behind including participant accounts. Witness 
accounts from citizens and the general public are often highly relatable to a general 
audience (Beckers, 2018). These citizen accounts, featuring the voices of the people 
present during the situation they are describing, are often more influential on an audience 
than mere re-telling of the account from another reader (Peter, 2019).  
 
Unless mentioned unprompted, participants were asked if they had noticed a perceptible 
difference in air quality during the Covid-19 Lockdown in April/May of 2020 versus the 
return to Level 2 and 1 in June and July. To avoid priming, participants were not asked if 
they had noticed an improvement; they were simply asked if there was a difference. Several 
different responses were noted, including stories of a reduction in the perceptible smell of 
ICE powered traffic, and a noticeable decrease in traffic noise. Other reports included the 
cessation of coughs and mild asthma symptoms during Level 4, with these reports mainly 
coming from participants in the Auckland and Wellington areas. Other participants reported 
no change in the air quality, and others reported a very minor change. Placing these reports 
of noticeable air pollution after the interview with health professional Dr Epton was 
deliberately done to help listeners retain the knowledge and the accounts of the survey 
participants, as opposed to the complex hospital admission data and prevalence of health 
effects from pollution put forward by Dr Epton.  
 
 

4.6 Episode 3: The Current Situation     
The third episode of the podcast series explores more citizen reports via interviews with 
survey participants. Data from the NZ Motoring Attitudes Survey is presented, with 
highlights from these data presented instead of the entire collection of results. The data 
presentation is made ‘radio-friendly’ via narration of percentages instead of tables or 
figures. The episode then continues with interviews from both RTEVS and OTEVS group 
participants, with additional points from EV owners.  
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The episode begins with a brief segment on the car ownership habits of New Zealanders. 
Specifically, the high rate of car ownership compared to other developed countries, with 
approximately 682 vehicles per 1000 people (Waka Kotahi NZ Transport Agency, 2020). 
This information sets a two-part theme for the podcast: 1) New Zealanders are very high 
level private car users, and 2) that reducing emissions from transport is likely to be most 
effective via the electrification of the current vehicle fleet. Attempting to reduce car 
ownership in New Zealand would most likely face a high level of resistance. In order to 
accentuate the likely reasons behind high car ownership, themes of the ease at which one 
can travel via private car versus public transport are discussed. To accentuate the likely 
reasons behind the high level of car ownership, a sound recording of someone entering a 
car and starting the engine is played. This helps to paint an auditory picture in the listener’s 
mind and reminds them of getting into a car and setting out on a journey.  
 
The next segment of the podcast introduced data from the NZ Motoring Attitudes Survey. 
This segment was critical in integrating the creative podcast with the academic survey and 
the data that were collected. It also served to highlight an empirical side to the interviews 
that would follow. This segment began by introducing the survey’s basic details including 
who could take part, how long it was open for and the number of participants that took 
part. In summary, demographic data were presented to introduce the basic demographic 
makeup of the study groups. This had to be undertaken with some level of sensitivity due to 
the results of these data and that it was not possible to know who would end up listening to 
the podcast once complete. It would be in poor taste, for example, to announce that the 
RTEVS group was on average less educated and had a lower household income compared 
to the two groups. For this reason, the other end of the spectrum was explored, with the 
podcast discussing the demographics of EV owners in comparison to the other two study 
groups.  
 
The primary method in which data from the survey was presented, was in the form of 
percentages of the study groups that identified with agreeing or disagreeing with the 
statement as read out in the broadcast. To keep the podcast moving swiftly along and to 
stop listeners from possibly becoming irritated with dense statistics, only those statistics 
pertaining to the main themes of the survey and the research about motoring attitudes and 
perceptions of EVs were shared. This included data from the questions relating to self-
identified automotive enthusiasts and interest in mechanics, as well as the level of interest 
that the different groups had towards new technology and the associated risks of early-
adoption. Due to time constraints, most of the podcast is dedicated to the survey 
participant interviews, which follows on from the statistics section.  
 
This episode is mainly dedicated to highlighting the current barriers to EV adoption, as 
reported by the survey participants themselves. However, in order to begin looking into EVs 
on a positive note rather than introducing them in a negative light, one particular statistic 
from the survey was discussed briefly: EV owners’ views on going back to ICE vehicles. As 
discussed in the previous chapter, around 70% of EV owners stated that they would not go 
back to an ICE vehicle in the future. EV owner soundbites highlighting this statistic from the 
survey were played, to reinforce the positivity experienced by EV owners. This would 
ensure that if, for example, a listener did not listen to the next episode focusing on EVs, 
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they would at least hear a brief snippet of EV positivity and may be compelled to follow up 
their curiosity by listening to the following EV related episode.    
 
From then on, non-EV owner survey participants were asked what they thought were the 
main barriers to EV adoption in NZ, and then asked what the most significant barrier to 
adoption was for them personally. Justification for this second question was based on the 
aim to make the information seem relatable and from within the participant’s mindset rather 
than just a survey participant listing barriers to EV adoption they had heard about or had 
thought about off the top of their minds. Initial barriers reported by the interviewees closely 
mirrored the barriers listed in the free desk choice qualitative text boxes as filled out by 
survey participants at the end of the survey. These included initial cost being too high, 
limited battery life being too low compared to the driving range of ICE vehicles, and long 
recharging time being inconvenient for longer trips during road trips. This segment was 
edited to sound as if the survey participants were speaking in a discussion together. Survey 
participants were not prompted to speak in a particular way, adding to the natural sound of 
the conversation. In addition to this, editing of the interviewee’s responses was kept to a 
minimum. Long pauses were removed for time efficiency, but voice artefacts such as 
shorter pauses and ‘um’s and ‘ah’s were left in. This was to increase the level of vocal 
originality and add to the discussion style sound.  
 
The second part of the third episode focused on incentives. Interviewees were asked what 
incentives they thought would be most effective at increasing adoption, similar to the 
research survey. The main advantage of an interview situation is that the interviewee is not 
restricted to the options on offer in the survey, and can talk at length and in detail about 
what would make them more open to EVs. Similarly to the results of the survey, the 
participants overwhelmingly suggested incentives to reduce their costs, such as subsidies, 
cheaper electricity rates, and tax incentives for those using vehicles for business uses. One 
interviewee raised an interesting point about the need for subsidies on EVs to apply to used 
cars, to open up electrified transport to low income people. This was a unique point raised 
and was an excellent soundbite to ensure the podcast was relatable to all audience 
demographics.  
 
In its final section, the podcast centred upon the interviewees’ motoring attitudes, with the 
topic of EVs and their appeal to motoring enthusiasts being discussed. This topic related 
well to the survey section asking participants’ self-identified level of automotive 
enthusiasm, and their level of interest in vehicular mechanics. Two interviewees were keen 
to elaborate on their interest in vehicles and the pitfalls of EVs in terms of their issues to car 
enthusiasts. Whilst their views would most likely not reflect the opinions of most of the 
listeners, their well-crafted soundbites on the emotions of driving and the problems of EVs 
for enthusiasts, reflected the automotive community and therefore were kept in. The final 
soundbite was one particular interviewee’s projections of the future, whereby an EV would 
be utilised for the majority of travel, with a second ICE vehicle used on special occasions. 
This view towards the future transitioned well into the following EV-centric fourth and final 
episode.  
 

4.7 Episode 4: Electrify the Future   
The final episode of the Charging Ahead series ended the series with a look towards the 
future with in depth discussions with EV owner participants. This episode focused on 
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similar topics to the previous episode, but from the perspective of EV owners. This was to 
explore any differences between the topic views of EV owners and non EV owners (both 
RTEVS and OTC). The episode also served as a final wrap up of the entire series, featuring 
a narration looking back at each episode in turn before signing off and thanking the 
participants.  
 
The first section of the EV-focused episode was dedicated to misinformation and the 
communication issues currently faced by those who seek to promote EVs. According to the 
results of the NZ Motoring Attitudes Survey results, a large proportion of the RTEVS group 
believed that EVs cause more pollution across their lifecycles compared to an equivalent 
ICE vehicle. This is an issue relating to the communication surrounding misinformation. To 
highlight this issue, two interview soundbites from RTEVS owners were played, in which 
they discuss their concern for the issue of pollution from mining and the production of EVs. 
These are valid concerns. Over time, however, ICE vehicles emit more CO2 emissions than 
EVs (ICCT, 2018 ). Just after the RTEVS soundbite, a soundbite from an EV owner is 
played, describing his views on the argument of EVs polluting more than ICE vehicles as 
being “all rubbish” (K. Chamberlain, J. Chamberlain, personal interview October 2020) To 
further illustrate his point, he included a description of future uses for used EV batteries. 
Comparing and contrasting these views is important is helpful in highlighting the 
misinformation issues surrounding EVs. More importantly, the misinformation is required to 
be rectified and ‘debunked’ before continuing, to prevent the misinformation from being 
retained in the listener’s mind (Lewandowski, 2020).  
 
To debunk the misinformation presented by the RTEVS interviewees, the podcast then 
shifted to a discussion of the International Council on Clean Transportation 2018 study of 
lifetime vehicle emissions. The study’s results were delivered in a radio-friendly manner in 
order to increase the ease of data retention for the listeners. The debunking of the 
misinformation followed an easily apprehensible story arc. The presentation of the 
misinformation was followed by alternative views on the issue, then a realisation of the 
problem of EV misinformation, and a resolution of the misinformation via the evidence 
presented.  
 
The main sections of the podcast were formulated to follow the typical EV ownership 
narrative. Most EV owners who participated in the interviews reported that they completed 
a lot of pre-research before buying. This was followed by the realisation that the experience 
was much more positive than they had expected upon taking delivery of their vehicles, and 
that there were many surprises encountered during the ownership experience. Finally, EV 
owners reported a realisation that they wanted to inform non-owners about their positive EV 
experience. The arrangement of the podcast section in this storytelling fashion was 
intentional to help ensure that the information presented was easily retained by the 
audience (Dahlstrom, 2014).  
 
The story begins with EV owner interviewees discussing how they sought to inform their 
decision-making process. This is crucial for non-EV owners to hear and understand. Non-
EV owners are typically less knowledgeable about EVs, as shown in the survey, and can 
gain an understanding of the process that they could go through to make them become 
more likely to adopt an EV in the future. The EV owners mentioned differing levels of pre-
purchase research, some conducting months and in some cases multiple years of research 
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before deciding to make the switch. The reliability of the information was discussed in this 
section as well. Two owners mentioned the importance of speaking to current EV owners 
first to gain reliable sources of information, given that they have experienced EVs first hand. 
Many owners stated the unreliability and the quantity of the information available online, 
whereas others stated that their research was predominantly conducted via the Internet. 
This matched closely with the survey results, with many participants reporting that they had 
completed research online and that it was informative but contained conflicting information.  
 
Following on from this section was a discussion surrounding the reasons for an EV owner’s 
decision to go electric. The survey did not ask EV owners about their motivation for 
purchasing; however, all EV owners interviewed were asked if they had adopted their EV for 
financial or environmental reasons. The reasoning for gathering this qualitative data was to 
evaluate the buying perceptions of EV owners. If most EV owners had adopted their vehicle 
to save money over time, that would indicate EV owners as longer-term thinkers. If they had 
mostly answered environmental, this would indicate results matching what was uncovered 
in the survey, namely that EV owners are more aware of the need to reduce pollution and 
therefore are more likely to be aware of current environmental damage occurring. The 
predominant answer for the financial versus environmental question was that most EV 
owners considered and were motivated by the need to care for the environment before 
purchase, and subsequently realised after taking up ownership that the vehicles provided a 
financial benefit at the same time.  
 
Notably, one EV owner stated that “everything in life is a trade-off… and EVs just aren’t” 
(Participant No. 154, personal interview October 2020). Another owner said “Finally I had 
the option to look at something that has no emissions… and later on its like, and we save 
money, that’s an extra bonus” (Participant No. 457, personal interview October 2020). 
These statements demonstrate with power that one does not have to choose between the 
two main motivations for purchasing an EV. Either way, a potential owner is likely to realise 
the benefits of both. This is an important aspect to include in future forms of EV 
communication, as many of the non-EV owner groups during the interviews were mainly 
considering financial factors rather than the benefits of both. 
 
The final parts of the podcast centre around the experiences of EV owners towards the later 
stages of ownership. This is in keeping with the storytelling narrative theme being 
incorporated into the episode with the financial goals and expectations of EV ownership 
being resolved here. EV owners were asked what financial savings, if any, they had made 
during their ownership experience and how the driving dynamics of EVs differed from their 
ICE counterparts. Due to time constraints, the two most detailed interviewee responses 
were included in the final episode cut. Other EV participants had mentioned their financial 
savings, however two particular interviewees had gone to the trouble of actually recording 
their monetary spending on electricity and compared it to the monetary spending they were 
undertaking by using an ICE vehicle. Having an EV owner mention that they had saved 
money since adopting an EV is effective at increasing a prospective non-owner’s view on 
EVs, but a well detailed and powerful quote such as “I was spending $120 a week on 
petrol, now I am averaging $3 a week on power…to date I have saved over $22,000 dollars 
since I’ve had the vehicle” (Participant No. 66, personal interview October 2020), is a more 
powerful and memorable quotation of a statistic that will sit in the minds of non-EV owners 
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and make them strongly consider the financial implications of going electric. This form of 
evidence is also highly relatable to the podcast audience. 
 
Finally, the podcast concluded with a brief mention of EV driving dynamics, EV ‘surprises’ 
and a wrap-up of the entire series to remind the listener of the topics covered in the 
previous episodes. The most common dynamic point made by the EV owners was the 
presence of instant acceleration, instant responsiveness, and instant torque from the 
electric motor. The majority of the EV owners described this as being a particular highlight 
of ownership and a useful feature for safely entering main roads from side streets. Two 
interviewees provided more detailed and relatable anecdotes informing the audience of the 
driving dynamics of an EV compared to an ICE vehicle. These included “You’ve got the 
acceleration of Porsche with the smoothness of a Rolls Royce” (Participant No.66 , 
personal interview October 2020) and “All of the control of a manual [transmission] car, with 
the ease of driving an automatic [transmission]” (Participant No.154, personal interview, 
October 2020). As discussed in the previous chapter, the survey asked EV owners if they 
had encountered any unexpected ownership aspects, or ‘surprises’ since adoption. Whilst 
this was a well-answered question in the survey, it was not discussed in great detail in the 
podcast due to time constraints. One interviewee, however, mentioned increased tyre wear 
on his EV compared to his previous ICE vehicle. This particular observation was placed at 
the start of the driving dynamics section, in order for listeners to end the section on the 
positive observations and anecdotes made by the interviewees. The podcast series was 
concluded with a brief wrap-up and a reminder of what was covered in the series. This 
served to close out the series with a memorable list of all the important content and the 
crucial points made during the series. The conclusion also thanked the interview 
participants for providing their time and views towards the completed podcast.  
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5 Chapter 5: Conclusions, Limitations of the Dataset and Recommendations for Future 
Research  

 
5.1 Introduction 

In this chapter, we will be discussing the study’s findings in relation to the research 
questions of this thesis:  
 
How is one’s likelihood of adopting an electric vehicle influenced by one’s attitudes towards 
motoring? and  
 
In what way do the perceptions of electric vehicles and views towards technology and the 
environment relate to the likelihood of EV adoption? 
 
In order to both separate survey participants into study groups based on their likelihood of 
purchasing an EV, and to evaluate their motoring attitudes and perceptions of EVs, the 
survey described in Chapter 3 was developed to gather both quantitative and qualitative 
data. From there, a factor analysis was undertaken using SPSS Statistics software Version 
25 to reduce the number of variables to a more manageable number to explain the variance 
between the groups. Finally, a multivariate analysis of variance was undertaken to examine 
the statistical significance, if any, of the differences between the three study groups based 
on the variables obtained in the factor analysis. Follow-up interviews were conducted with 
members of each of the three study groups. These were recorded with permission, for use 
in the podcast series described in Chapter 4. 
 
The limitations of the survey dataset is discussed along with possible methods to remedy 
these limitations in a future study. The survey recruitment process presented a number of 
challenges in obtaining a representative sample and reducing the chance of priming 
participants before they completed the survey. The nature of the topic of EVs, being a 
controversial and often hotly debated one (Tvinnereim & Ferguson-Cradler, 2020) also 
presented challenges during recruitment. Implications and recommendations for future 
research areas are discussed in Section 5.3. 
 

5.2 General Conclusions from the Dataset  
Based in the results of the New Zealand Motoring Attitudes and Perceptions Survey 
described in Chapter 3, in conjunction with the participant podcast interviews, the main 
conclusions are as follows:  
 
One’s likelihood of adopting an electric vehicle is influenced by one’s attitudes towards 
motoring: Those who are enthusiastic about vehicles and mechanics are less likely to adopt 
an EV.    
 
EV owners are more likely to be knowledgeable about EV technology and driving dynamics 
and are more likely to take risks in adopting new technology.  
 
EV Owners are on average more educated and typically have higher household incomes 
compared to both non-EV owner groups. 
Non-EV owners resistant to EVs reported they would be less likely to respond to incentives 
put forward to increase adoption of electric vehicles, and were less likely to view incentives 
as effective at increasing adoption.  
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EV Owners and Non-EV owners open to EVs are more aware of the need to reduce 
emissions and increase efficiency compared to those Non-EV owners resistant to EVs. 
 
Non-EV owners resistant to EVs are more likely to self-identify as automotive enthusiasts 
and have a high level of interest in vehicle mechanisms.  
 
 
5.2.1 Motoring Attitudes Conclusions 
Data from the survey revealed that one’s likelihood of adopting an EV is influenced by their 
attitudes towards motoring. In order to determine factors related to likelihood of EV 
adoption, participants were separated into three distinct survey groups: EV Owners (EV-O, 
already adopted, Non-EV owners open to EVs (OTEVS, likely to adopt) and Non-EV owners 
resistant to EVs (RTEVS, unlikely to adopt). In order to address the research questions, 
statistical differences in motoring attitudes were examined in the survey responses. As the 
number of different but related variables in the survey was quite large, the number of 
variables was reduced using an exploratory factor analysis. This uncovered three main 
variables of motoring attitudes, and four main variables in EV perceptions and additional 
variables that did not load onto each other. A multivariate analysis of variance was 
executed to confirm if there were significant differences between the groups. Statistical 
differences were found between each of the groups in every variable of motoring attitudes 
except for ‘Fuel price affects how much I drive’, indicating that different motoring attitudes 
influence one’s likelihood of adopting an EV. More details of these differences can be found 
in section 2.5.2.  
 
5.2.2 Perceptions of Electric Vehicles Conclusions: 
Data from the survey revealed that one’s perceptions of EVs were predictive of their 
likelihood to adopt an EV. As mentioned previously, an exploratory factor analysis was 
executed to reduce the number of EV perceptions variables down to four main variables 
plus other variables that did not load onto each other. This indicated that they explained 
other variances within the dataset and were presented separately in the results chapter. As 
per the motoring attitudes, a multivariate analysis of variance was executed to confirm 
statistical significance of the difference between the three study groups (Section 2.5.4). 
Statistical differences were found between the four main variables of EV perceptions: 
External EV Perceptions (comprised of factors as outlined in Component 1, Table 2.5), 
Level of EV and Technology knowledge, Level of influence that information sources have on 
adoption willingness, and views on in incentive effectiveness. Differences were also found 
between the groups in the variables in the “Other EV Perceptions” component: time spent 
with an EV, views on air pollution, and views on second-hand EVs. Statistical differences 
were not found between the groups in the ‘Fuel price affects how much I drive’ variable.       
 

5.3 Limitations of the Dataset 
These data were not without limitations, in particular the sample sizes of the different 
groups. One of the biggest challenges when recruiting survey participants is ensuring that 
the sample contains an even, varied group of individuals to reduce the chance of bias in the 
sample. This dataset is unfortunately uneven in terms of the numbers of participants in 
each sample. The goal for the survey before launch was to have n=900, with n=300 
participants in each of the three study groups. The final n values for the survey and the 
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study groups were n=874 after data cleaning with n=476 for OTEVS, n=246 for EV-O, and 
n=111 for the RTEVS, with an additional n=41 non-vehicle owners.  
 
5.3.1 Limitations of the Email Snowball Method 
The primary method of distributing the survey was via the email snowball method. A link to 
the survey and a brief description of the research was sent out to numerous contacts of the 
lead researcher. The recipient was encouraged to share the link with others who may be 
interested. This method was effective in ensuring that the survey is distributed to a large 
number of individuals, however this method comes with a number of limitations. Being a 
snowball chain style distribution, the survey is likely to be distributed to people with similar 
interests, attitudes and perceptions, given that they are associates. Another limitation 
present in the sample was a form of city bias. The different areas reached were mainly 
metropolitan areas, with the majority of participants being based in the Otago and 
Wellington regions, with many being based in Auckland as shown in the location 
demographic data. Since most New Zealanders live in cities, this is relatively representative 
of the national population. However there may be different views about transport amongst 
people living in rural areas. This could be fruitfully investigated in future studies.     
 
5.3.2 Limitations of the Flyer Campaign 
During the initial period of survey recruitment, response numbers indicated a bias towards 
EV-O and OTEVS groups, with RTEVS consistently lagging behind in terms of numbers. The 
first areas of survey recruitment involved an email snowball and sharing of the survey 
among EV owner’s groups on Facebook. These two methods were most likely limited to 
populations that consisted of largely EV-O and OTEVS members. In order to remedy this by 
informing a more general audience of the survey, a flyer campaign was launched in 
Wellington. An effective flyer campaign would attempt to deliver a flyer to every letterbox of 
every house in the nation. This is difficult and costly. Instead, survey advertising material 
was distributed in letterboxes the suburbs of Oriental Bay, Hataitai, Kilbirnie, and Miramar 
in Wellington, targeted because of their diverse populations. This went some way to 
gathering a broad sample, however an increase in the number of participants in the RTEVs 
group was not noticed. Due to time and budget constraints, the flyer campaign was 
restricted to Wellington.  
 
A more widely distributed flyer campaign would likely gather a more even sample between 
the groups. Flyers were also distributed in shared spaces at two different workplaces: a law 
firm and a government department. These two workplaces happened to be accessible to 
the lead researcher. This was an attempt to gather a more evenly distributed sample by 
placing flyers among a population with different backgrounds and interests to those already 
sampled.  
 
A likely explanation of why it was difficult to recruit an even number of participants in each 
group, was the topic of the survey itself. EVs and the associated misinformation 
surrounding them and the passion of the owners creates a dynamic space in which public 
opinion is polarised; EVs are in a sense, very controversial (Tvinnereim & Ferguson-Cradler, 
2020). This goes some way to explaining the discrepancy between the EV-O group and the 
RTEVS group: EV owners were more likely to complete the survey and pass it on to their 
colleagues and fellow EV owners. Many interview participants and participants who 
contributed to the qualitative ‘EV Surprises’ free-entry text box stated the large levels of 
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community and ‘camaraderie’ within the EV owner’s sphere. This level of community and a 
sense of wanting to aid in increasing adoption of EVs would likely make an EV owner more 
likely to distribute the survey and hence gather more participants of EVO and OTEVS.  
 
Conversely, a member of the RTEVS group is, as the name of the group suggests, resistant 
to EVs and anything associated with them. This means that they are not only unlikely to 
want to distribute the survey or share it with their peers who are also likely to be part of the 
RTEVS group, but they are unlikely to be motivated to complete the survey at all, hence the 
low percentage of participants in this group compared to the other groups. This is a severe 
limitation that might only be remedied via the inclusion of some sort of incentive or payment 
upon completion of the survey. This however introduces another bias that may be 
unacceptable in some situations.  
 
It is possible that the discrepancy between the numbers in the three study groups may 
reflect the EV perceptions of New Zealand as a nation. A recent similar survey conducted 
by the online auction platform TradeMe found that 67% of the survey participants (n=3000) 
would consider an EV for their next vehicle (Scoop Media, 2020). In the participant numbers 
for the NZ Motoring Attitudes and Perceptions Survey described in Chapter 3, 54% of 
participants were in the OTEVS group. If one was to include the EV-O group as a 
population that would consider an EV as their next vehicle, the number of participants in 
this study increases to 80% of participants considering an EV.  
 
5.3.3 Limitations of the Social Media Campaign        
As discussed in Chapter 3, Methods, a social media campaign was launched in order to try 
and boost the numbers of participants in the RTEVS group. Targeted Facebook posts from 
a dedicated Facebook page advertising the survey, were placed in selected audience’s 
newsfeeds, over the three-month period from July to September 2020. Facebook Marketing 
allows for tailored audiences to be targeted. In this case, a number of different New 
Zealand wide audiences relating to interests and vocations likely to be prominent in the 
lives of those likely to be in the RTEVS group were selected for the initial campaign. 
Interests such as ‘Vehicles’, ‘Mechanics’, ‘Motor Racing’ and other related interests were 
targeted.  
 
The topic of electric vehicles was discussed on the start page in order to outline important 
definitions of what was and was not defined as an EV in the survey. This page essentially 
revealed to the participant the topic of the survey, despite all of the promotional material 
referring to the details of the research as a ‘motoring attitudes’ survey. It might have been 
better to have asked demographic and other questions about motoring attitudes first, 
before moving on to definitions of EVS and questions related to them.  
 
Social media marketing was done to increase recruitment of the RTEVS group. Marketing 
data from Facebook reported a relatively low efficiency for the marketing campaign. The 
efficiency is defined as the ratio of people engaging with the ad compared to the number 
that saw the ad in their newsfeed. Facebook defines an ‘engagement’ as someone who has 
taken action towards one of the adverts, either by clicking on it, commenting or reacting to 
the post containing the link to the survey. Facebook defines ‘reach’ as the number of 
people who had the advert appear in their newsfeed. The following table displays data for 
the efficiency of the Facebook social media campaign.  
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Table 5.1 presents audience engagement with the marketing campaign. In order to raise the 
number of people reached by each advert, more funds can be invested into the advert. A 
higher cost means that Facebook will display the advert to more people’s newsfeeds 
(‘reach’), however this does not guarantee an increased number of engagements. This is 
purely based on people’s willingness to click on the advert. More engagements are more 
likely with a higher audience reach, however this is purely due to the fact that more people  
 
 
Table 5.1: Facebook advertising was undertaken to try to increase respondents in the RTEVS group. Table 
shows efficiency level as time passed.  

Date Advert Reach Advert Engagement Efficiency 
21/7/20 1464 111 7.5% 
29/7/20 1951 141 7.2% 
6/8/20 2004 124 6.2% 
26/8/20 2084 66 3.1% 
4/9/20 2531 68 2.7% 
14/9/20 2038 53 2.6% 

 
are viewing the advert. In the case of this campaign, the efficiency dropped over time, with 
7.5% of people who saw the advert in July engaging with it, reducing to just 2.6% of 
people engaging when the adverts were being shown in September. If this were 
extrapolated to more people over a longer time, this would indicate that simply paying for 
more people to be reached would not necessarily result in an increase in the number of 
engagements. This is a limitation of the targeted Facebook marketing campaign system, as 
it is likely that over time the same people are being shown the adverts and are not going to 
be interested in engaging with them, either because they have already clicked on them, or 
have decided they are uninterested.  
 
An unfortunate side effect of the Facebook campaign was the potential priming of 
participants through the Facebook comments feature. The posts from the survey 
promotional page were able to be reacted to by the Facebook members, and a 
commenting feature was present. In order to potentially gather more qualitative data about 
motoring attitudes and EV perceptions, this commenting feature was left on. Unfortunately, 
many of the comments required cleaning and removal, as they mentioned that the survey 
was mainly about EVs, which would have been detrimental to the recruitment of the 
members of the already difficult-to-recruit RTEVS group. Other comments provided insights 
into people’s opinions on car ownership and the standard of driving ability in New Zealand. 
Other than this, the rest of the comments were primarily comprised of what can only be 
described as unproductive and occasionally offensive and rude material.     
 
5.3.4 Social Media Promotion  
The email snowball, flyer, and Facebook campaigns were successful at gathering a large 
number of participants. One avenue of promotion that was not explored in the initial stages 
of the survey was the Twitter social media platform. Fortunately, the lead researcher was 
able to use an associate with a Twitter following of over 1,000 people, to share the link to 
the survey with a brief description of the research. This post was then ‘re-tweeted’ by a 
number of the associate’s followers, with other Twitter members also ‘re-tweeting’ and 
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sharing the survey post. This brief campaign resulted in approximately 200-300 survey 
responses in a week, by far the highest number in a given time period. Similarly to the email 
snowball method, the Twitter campaign did introduce an association bias into the sample. 
Due to the network like structure of the Twitter system, the survey was likely shared among 
individuals and organisations with similar interests and perceptions. Given that EV owners 
are overwhelmingly positive about their vehicles according to the results of this particular 
research, the survey was most likely shared between members of the OTEVS and EV-O 
groups. As mentioned before, those in the RTEVS group would likely have not wanted to 
share the survey on as it was about a topic they were not interested in.  
 
5.3.5 Other Promotional Campaigns      
In conjunction with the methods outlined above, survey promotion was undertaken by 
media and private companies contacted by the lead researcher. These companies were the 
electric vehicle focused online magazine website ‘EV Talk’, and the electricity retailer ‘Flick 
Electric’. Other companies Mercury Energy, the Automobile Association (AA) and the online 
vehicle magazine AutoTalk were also contacted but declined to share the survey.  
 
A limitation on this form of promotion was the inability to control how the survey information 
was worded on the promotor’s page or, in the case of Flick Electric, an email update to its 
customers. The electricity retailer sends out weekly news items of various topics, usually 
relating to energy efficiency and anything else relevant to consumers. Power companies are 
linked to the EV sphere quite closely, and an EV survey was very relevant to the email 
update. Despite informing Flick of the research and the name of the survey, the email 
update referred to the survey as an ‘EV Survey’ thereby introducing a priming effect that 
may have negatively impacted recruitment of the RTEVS group members, as discussed 
previously. The promotion of the survey via the EV Talk was a useful method of recruitment, 
as it pitched the survey to what was likely a very large audience, however this would likely 
have been a biased audience in terms of their interests and their possible perceptions of 
EVs. On a positive note, it is likely that this helped to boost the number of EV-O 
participants.  
 

5.4 Implications of the Dataset and Results 
Electric vehicle research in New Zealand is quite uncommon though not entirely new. EVs 
have been for sale in NZ for around eight years and have only recently, in the last three to 
four years, had increased registrations in the light vehicle fleet (Motor Industry Association, 
2020). To the author’s knowledge however, no research to date has investigated 
differences in motoring attitudes and EV perceptions as a predictor to gauge the likelihood 
of one purchasing an electric vehicle. In New Zealand, numerous general non-academic 
surveys have been undertaken in the past, notably the TradeMe EV survey; this is 
undertaken annually since 2018. Other international studies have been undertaken, notably 
in Scandinavia, parts of the United States and Europe. New Zealand based research has 
also uncovered trends in consumer perspectives towards EVs. Initial price and lack of 
range compared to an ICE vehicle were noted as barriers to adoption, with likelihood of 
adoption increasing only in the event of EVs costing half of what an ICE vehicle cost, and if 
fuel was double the price (Ford & Khan, 2015). Questions and results from these studies 
were used to model and influence the questions asked in the NZ Motoring Attitudes Survey, 
not notably questions concerned with technology adoption and EV knowledge. Uncovering 
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these data in a New Zealand context with Kiwi participants is believed to be a first in this 
field.  
 
5.4.1 The Need for Financial Support     
The participants in both the main survey, the qualitative free-entry text boxes and the 
podcast interviews were overwhelmingly in favour of government-funded financial 
incentives to reduce the purchase price of EVs. Participants ranked the high initial cost of 
EVs as a barrier, and podcast interviewees reported that they would be far less resistant to 
EV adoption if incentives were in place. These data mirror data found in other international 
EV surveys, in which cost to entry was ranked as the biggest barrier to EV adoption (Egbue 
& Long, 2012, Hidrue et al., 2011, Mersky et al., 2016). As a result of the dataset uncovered 
in the motoring attitudes research, one of the most effective incentives for increasing the EV 
adoption rate in NZ would be a form of subsidy or government grant towards the purchase 
of an EV. It is important to note however that the motoring attitudes as uncovered in the 
dataset show that these subsidies would most likely need to apply to older used EVs, not 
just new vehicles. This is due to the unique attributes of NZ car ownership, whereby those 
in non-EV owner’s groups tend to keep vehicles for a long time compared to EV owners. 
They also keep their vehicles for a longer period of time and would likely be more open to 
change if these subsidies were applicable to the types of vehicles they typically purchase.  
 
In addition to the introduction of subsidies, survey participants believed that ‘other financial 
incentives’ would be effective at increasing adoption. These were defined in the survey as 
being schemes such as cheaper overnight power or a grant towards a home charger and 
other EV related financial incentives, not including government subsidies. Whilst questions 
relating to tax benefits were not asked in the survey, this topic of incentive was raised by a 
podcast interviewee. They suggested for commercial and contract employees, the removal 
of the fringe benefit tax would allow for EV cost savings to increase, making them more 
attractive to these users. The introduction of incentives such as these would likely aid in the 
adoption rate, however a less costly approach in the interim would be to reinforce 
communication surrounding the existing financial benefits that EVs provide through much 
lower operating costs compared to ICE vehicles (Weldon et al., 2018, Zhang, Brown, & 
Samuelsen, 2013).  
 
Anecdotal evidence from the interviewees and the qualitative data suggests that non-EV 
owners are not aware of the low cost of home charging and that such charging is the main 
source of energy for an EV. Non-EV owners quoted the high cost of public charging for the 
given driving range it provides and stated this as a barrier. Communication of the stories of 
EV owner’s money saving would be a valuable tool in the push towards increasing 
adoption. This may also reduce the reluctance to make the initial investment if the 
prospective EV adopters were made fully aware of the cost savings over the ownership 
period. In conjunction with this, the notion of an EV as a long-term investment rather than a 
depreciating vehicle is one way that the cost savings over time can be better 
communicated. These options would be less costly for the government compared to the 
mass roll out of an EV subsidy. However, even with such a roll out, the higher cost initial 
investment required for an EV would likely not be a financial priority for someone on a lower 
income who is likely resistant to EVs.  
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The desire for affordable electric vehicles is closely related to Kiwi’s desire for affordable 
vehicles in general. The dataset uncovered that those who are resistant to EVs are most 
likely to spend as little as possible on a vehicle compared to the other study groups. Two 
interviewees from the podcast interviews suggested mass adoption of EVs in the 
government and public sector vehicle fleet. These vehicles are regularly cycled out every 
few years and replaced with newer models. This cycling would create an influx of EVs on 
the second-hand market, and would likely drastically reduce the price. This in conjunction 
with a government grant or subsidy, would likely make EVs much more attractive to those 
who are resistant to EVs. Those open to EVs would almost certainly adopt an EV from this 
scheme if they had not already done so. 
 
The dataset uncovered the high levels of interest in vehicles and vehicular mechanics within 
the RTEVS group. This group also demonstrated resistance to incentives and belief that 
they would not be effective in increasing EV adoption. Whilst this is a much larger 
implication for EV adoption in New Zealand in itself, the notion of working with members of 
the RTEVS group to help increase adoption, rather than against them, may yield an 
acceptance of EVs in time. Two podcast interviewees of the RTEVS group were staunch in 
their passion for their ICE vehicles as means of entertainment and enjoyment or leisure, 
with both demonstrating fear of having their means of enjoyment taken from them, in a 
hypothetical situation whereby ICE vehicles were banned from roads. Other survey 
participants in the RTEVS group provided their qualitative views in the free entry text box at 
the end of the survey, and stated similar interests in vehicles as being a factor in their 
resistance to EVs. With these factors in mind, having a form of future protection or special 
registration classification for coveted ICE vehicles for enthusiasts to use on a limited basis, 
may be a way to the RTEVS group’s acceptance of EVs.  
 

5.5 Future Research 
The EV sphere is and ever-changing and dynamic place, with the author learning more 
about it during the course of this particular research. This, in conjunction with the 
qualitative data from the text boxes at the end of the survey, has yielded a number of finer 
details of EV ownership and EV research that could be examined in a future study, to gain 
an even greater understanding of EV perceptions and motoring attitudes. These are listed 
below, along with future research to address limitations of this study:  
 

• Undertaking similar research with a larger sample size and the same n value for 
each study group, 

• Incorporating attitudes towards e-bikes and e-scooters as vehicles for inner city 
commuting, 

• Including motorcycle riders as a separate study group to compare their motoring 
attitudes and EV perceptions. These are likely to be vastly different compared to 
car users,  

• Observing EV owners’ charging habits over an extended time period to provide 
evidence as to the level of home charging versus public charging for different EV 
use cases, and 

• An increase in financial citizen science studies such as the current “Flip the Fleet” 
scheme to compare costs for operation of an ICE vehicle over time versus an EV, 
with non-direct EV benefits included. 
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5.5.1 Hybrid Vehicles 
One particular form of electrified vehicle that was deemed to be difficult to categorise, was 
the hybrid vehicle. In both the podcast interviews and the qualitative survey data, the 
categorisation of hybrids as non-EVs was questioned by a number of participants. The 
classification of hybrids as non-EVs in this research was decided based upon the 
government classification, which excludes battery EVs from road user charges, but not 
hybrids nor plug-in hybrids, as these vehicles still feature an ICE powertrain. Plug-in hybrids 
are able to recharge their batteries from an external electrical supply, whereas a typical 
hybrid vehicle cannot. From an anecdotal perspective, the hybrid vehicle does not provide 
the same level of risk in terms of the battery range running out, compared to a battery EV, 
as the combustion engine in a hybrid vehicle will always be able to replenish charge and 
not leave the driver stranded, assuming enough fuel is in the vehicle. However, many plug-
in hybrid vehicles can operate in fully electric mode at inner-city speeds and higher, with 
controls in the vehicle capable of forcing the vehicle to rely on electric power alone, 
rendering these vehicles effectively the same as battery EVs in this case.  
 
One possible area to research is the public’s attitudes towards hybrid vehicles. A number of 
interview participants in the OTEVS group stated that they had effectively made the 
decision to buy plug-in hybrids in the near future rather than a battery EV, as the hybrid 
provided the best use case for cost savings in short trips and commutes, with the ability to 
go on longer trips. It is likely that the results of this research may have been quite different if 
the definition of an EV was modified to include hybrid vehicles.  
 
5.5.2 Off-Street Parking 
One of the main barriers in the way of EV adoption for many people is having a lack of off-
street parking. This factor was uncovered in both the qualitative survey data and the 
podcast interviews, however this factor was not suggested in the overseas literature and 
was not initially considered an issue by the author. It would therefore have been very 
interesting to have added this as a barrier, to uncover participant’s attitudes towards EVs 
with this in mind. As ownership of an EV virtually requires off-street parking in order to 
recharge at home, those living in residences without such parking arrangements are 
effectively forced out of considering an EV in the future, no matter how open to EVs they 
are. In a future housing development urban plan, the New Zealand Government has 
recently announced changes to legislation relating to the number of off-street parks for 
multi-title dwellings such as apartment complexes (Cooke, 2020), with councils no longer 
able to mandate a set number of carparks in a particular complex. This is likely to have a 
negative effect on EV adoption in the future, as without a place to recharge an EV on one’s 
property, one is unlikely to be open to adoption. Based on the dataset uncovered in this 
research, the government could increase the number of off-street parking arrangements for 
existing dwellings or instigate a neighbourhood charging system to try and reduce this 
barrier to adoption.  
 

5.6 Conclusion 
This research adds significantly to the sphere of EV communication. Upon examination of 
the data and subsequent statistical analyses, differences were found in the demographic 
make-up of those in each of the groups: EV owners were typically on higher disposable 
incomes, had achieved a higher level of education and were more likely to identify as 
males, compared to the other two survey groups. This aligns with research conducted in 
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New Zealand (Ford & Khan, 2015) and overseas (Plötz et al., 2014). Differences were also 
found between one’s motoring attitudes and their likelihood of EV adoption: EV owners 
were more likely to be more invested in their vehicles in terms of the proportion of their 
income spent on their vehicles, compared to the other two study groups. Those resistant to 
EVs were more likely to both identify as enthusiastic about vehicles and vehicle mechanics, 
and keep their vehicles for a longer time duration compared to the other survey groups. 
Differences were also found between the groups in terms of their perceptions of EVs: those 
resistant to EVs were less likely to be responsive to EV incentives and EV information and 
to have negative external EV perceptions. EV owners were more likely to be knowledgeable 
about EVs and technology and more likely to sacrifice convenience to reduce emissions 
and energy use. Those open to EVs typically drove less in terms of distance per week 
compared to the other two groups, making them an ideal population to adopt an affordable, 
lower range EV, given their driving habits. This has far reaching consequences and 
implications in the future of EV communication and the methods by which the government 
can assist in increasing adoption via the various methods, such as subsidies and increased 
targeted policy and communication, as put forward in this research.   
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Appendix 2: Survey Participant Information Sheet 
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 Appendix 3: Letter for Media Outlets: Example of letter sent to the Automobile  
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Appendix 4: Survey Flyer  
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Appendix 5: Facebook Page to promote survey 
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Appendix 6: Comparison of Facebook posts with different logos on banners.  
 

 
Appendix 6A: 
Initial banner 
contained 
electrical plug 
graphic that 
may have 
primed 
participants, as 
described in 
comments 
under the post.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix 6B: 
Edited banner 
with electrical 
plug replaced 
by petrol pump 
graphic, 
reinforcing the 
‘motoring’ 
aspect of the 
survey, 
reducing 
priming.  
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Appendix 7: Statistical tests for Motoring Attitudes Principal Component Analysis: 
 
Appendix 7a: Statistical Tests for Motoring Attitudes PCA 
Kaiser-Meyer-Olkin’s Measure of 
Sampling Adequacy 

0.818 

Bartlett’s Test of Sphericity 
Approx Chi-Square Value 1239.823 
Degrees of Freedom 45 
Significance 0.000 

 
Appendix 7b: SPSS Scree Plot of eigenvalues for each Motoring Attitudes Factor. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix 7C: 
Appendix 7c: Monte Carlo Test to confirm selection of three components from the PCA.  
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Appendix 8: Statistical Tests for the EV Perceptions Principal Component Analysis  
 
Appendix 8a: Statistical Tests for EV Perceptions PCA 
Kaiser-Meyer-Olkin’s Measure of 
Sampling Adequacy 

0.882 

Bartlett’s Test of Sphericity 
Approx Chi-Square Value 1498.472 
Degrees of Freedom 496 
Significance 0.000 

 
Appendix 8b: Scree Plot of eigenvalues for each EV Perceptions component.    

 
 

Appendix 8c: Monte Carlo test to confirm 
selection of five components from the 
PCA.  
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Appendix 9: Charging Ahead Podcast 
 
 
Appendix 9A: Podcast Promotional Flyer as posted on social media.  

 
Appendix 9B: Creative Component Podcast Charging Ahead as seen on the Otago Access Radio 
website.  
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Appendix 9C: Podcast Recording Agreement for interview participants.  
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Appendix 10: Full Research Survey 
 

The NZ Motoring Attitudes and 
Perceptions Survey 
 

	
 
Q48 Welcome to the New Zealand Motoring Attitudes and Perceptions Survey.   
    
This survey will be collecting valuable data on Kiwi's motoring habits, attitudes 
towards vehicles, perceptions of electric vehicles, and how we find and trust the 
information about them. 
  
 As we move towards a future with a bigger focus on efficiency in motoring and an 
eye on our emissions, knowing the attitudes and perceptions of Kiwis 
towards motoring will be imperative to help tailor better communication and more 
powerful promotion of future motoring developments.  
  
 This survey is open to anyone aged 17 and older and you do not have to own a 
private motor vehicle to take part.   
  
 Full participant's sheet with further survey details is linked below.  
 If you have any questions relating to this survey, please contact either: 
  
 Samuel Hales: halsa076@student.otago.ac.nz or    
Dr Cathy Cole: cathy.cole@otago.ac.nz or 
 Prof Nancy Longnecker: nancy.longnecker@otago.ac.nz (03 479 7885)   
    
The Centre for Science Communication 
 University of Otago 
  
 If you have any concerns about the ethical conduct of this research you may 
contact the University of Otago Human Ethics Committee through the Human 
Ethics Committee Administrator (ph +643 479 8256 or 
email gary.witte@otago.ac.nz), quoting project D20/188. Any issues you raise will 
be treated in confidence and investigated and you will be informed of the outcome. 
  
   
 
	

 
Q49 Click to View Participant Info Sheet  
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Q47 I have read the Participant's Sheet and agree to take part in the survey 

o Yes, take me to the survey  

o No, I do not wish to take part  
 
 
Q5 This survey will ask questions about electric vehicles or 'EVs'. Please keep in 
mind that the term EV only refers to solely battery powered EVs and not plug-in 
hybrid EVs, conventional hybrid vehicles or hydrogen powered EVs.  
 
Q1 What is your Gender? 

o Male  

o Female  

o Gender diverse  

o Prefer not to say  
 
	

 
Q2 What is your age? 

o 18-25  

o 26-40  

o 41-65  

o 66+  
 
	

Page Break  
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Q3 What is your annual household income before tax? 

o $0-50,000  

o $50,001-$100,000  

o $100,001+  

o Prefer not to say  
 
	

Page Break  
 
Q4 What region of New Zealand do you live in? 

o Northland  

o Auckland  

o Waikato  

o Bay of Plenty  

o Gisborne  

o Hawke's Bay  

o Taranaki  

o Manawatu-Whanganui  

o Wellington  

o Tasman  

o Nelson  

o Marlborough  

o West Coast  

o Canterbury  

o Otago  

o Southland  
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Q6 What is the highest level of education you have achieved? 

o Less than high school  

o High school  

o Certificate  

o Diploma  

o Bachelor's Degree  

o Honour's Degree  

o Master's Degree  

o Doctorate  
 
 
Q8 I own a private motor vehicle 

o Yes  

o No  
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Q10 I own an electric vehicle (fully battery powered, non-hybrid EV)  

o Yes  

o No  
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Q11 I regularly (i.e. more than once per week) drive more than 100km in a day 

o Yes  

o No  
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Q12 Please select how often you drive more than 100km in a day 
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o Never  

o 1-2 Days per week  

o 3-4 Days per week  

o 5+ days per week  
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Q13 Estimate how many kilometres you drove last week 

o Less than 5  

o 5-10  

o 11-30  

o 31-50  

o 51-70  

o 71+  
 
	

 
Q14 When purchasing a vehicle, I am willing to spend: 

o Less than $10,000  

o $10,000 - $29,999  

o $30,00 - $59,999  

o $60,000 - $79,999  

o $80,000 - $99,999  

o $100,000+  
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Q15 I would consider purchasing an EV as a second vehicle at some point in the 
future: 

o Yes  

o No  
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Q16 I would consider replacing my current vehicle with an EV at some point in the 
future: 

o Yes  

o No  
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End of Block: Motoring Based Demographics 

	
 
Q18 How many vehicles do you currently own? 

o 0  

o 1  

o 2  

o 3  

o 4-6  

o 7+  
 
	

 
Q19 How many vehicles have you owned in your life? This includes vehicles you 
have leased   
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o 0  

o 1-4  

o 5-7  

o 8-10  

o 11-15  

o 16+  
 
	

 
Q20 On average, I typically keep a vehicle for: 

o Less than 6 months  

o 6 months - 1 year  

o 1-3 years  

o 4-6 years  

o 7-9 years  

o 10+ years  
 
 
Q21 I have driven an EV: 

o Yes  

o No  
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Q22 How long did you have access to the vehicle? 

o Less than 1 hour  

o Half a day  

o 1-2 days  

o 3-4 days  

o 1 week  

o Other (please specify) ________________________________________________ 
 
	

 
Q23 I would describe my first EV experience as: 

o Extremely positive  

o Somewhat positive  

o Neither positive nor negative  

o Somewhat negative  

o Extremely negative  
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Q24 How knowledgeable do you feel about the following EV ownership aspects? 

 
Extremely 

knowledgeab
le 

Very 
knowledgeab

le 

Moderately 
knowledgeab

le 

Slightly 
knowledgeab

le 

Not 
knowledgeab

le at all 

Rechargin
g an EV  o  o  o  o  o  
Driving 

dynamics 
compared 

to non-
EVs  

o  o  o  o  o  
Conservin
g battery 
life whilst 

driving  
o  o  o  o  o  

Financial 
aspects 

of 
ownershi

p  
o  o  o  o  o  
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Q25 Finding information about EVs is: 

o Extremely easy  

o Somewhat easy  

o Neither easy nor difficult  

o Somewhat difficult  

o Extremely difficult  
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Q26 I have friends or family that own an EV: 

o Yes  

o No  
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Q27 My friend's or family's experience of an EV has made me: 

o Much more positive  

o Somewhat more positive  

o Had no effect  

o Somewhat more negative  

o Much more negative  
 
 
Q28 Information from the following sources would influence my decision to buy an 
EV. 

 Strongly 
agree 

Somewhat 
agree 

Neither 
agree nor 
disagree 

Somewhat 
disagree 

Strongly 
disagree 

Government 
websites  o  o  o  o  o  

Visual media 
(television 

shows, 
videos online, 

YouTube 
videos etc)  

o  o  o  o  o  

Friends or 
family  o  o  o  o  o  

Community 
groups/ 

organisations  o  o  o  o  o  
Mechanics  o  o  o  o  o  
Car Dealers  o  o  o  o  o  

Private 
companies  o  o  o  o  o  

Other (please 
specify)  o  o  o  o  o  
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End of Block: EV Information Sources 
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Q31 I find the mechanics of how an automotive engine and gearbox work: 

 Not 
interesting 

at all 

Slightly 
interesting 

Moderately 
interesting 

Very 
interesting 

Extremely 
interesting 

 
 0 10 20 30 40 50 60 70 80 90 100 

 
Level of Interest 
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Q32 I would describe myself as an automotive enthusiast 

o Strongly agree  

o Somewhat agree  

o Neither agree nor disagree  

o Somewhat disagree  

o Strongly disagree  
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Q33 I perform regular maintenance on my vehicle myself: 

o Yes  

o No  

o Don't own a vehicle  
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Q34 Please rank how confident you would feel attempting the following car repair 
jobs 

 Would not 
attempt Not Confident Confident Very Confident 

Changing oil 
and air filters  o  o  o  o  
Brake system 

servicing  o  o  o  o  
Replacing a 

clutch and/or 
removing a 

transmission  
o  o  o  o  

Performing a full 
engine rebuild  o  o  o  o  

 
 
 
Q35 Please rank these EV related issues 

 Very 
inconvenient 

Somewhat 
inconvenient 

Not 
inconvenient 

Not at all 
inconvenient 

Recharging 
time  o  o  o  o  

Running out of 
charge  o  o  o  o  

Initial purchase 
price  o  o  o  o  

Charging 
infrastructure  o  o  o  o  
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Q36 Please rank how effective you think each of the following strategies would be 
at increasing EV adoption rates in New Zealand. 

 Very 
ineffective Ineffective Somewhat 

ineffective 
Somewhat 
effective Effective Very 

effective 

Government 
financial 

incentives 
(free parking, 

lower 
registration 

costs)  

o  o  o  o  o  o  

Other 
financial 

incentives 
(lower nightly 
power rates 

etc)  

o  o  o  o  o  o  

Increased 
numbers of 

charging 
stations  

o  o  o  o  o  o  
More EV 

promotion 
from the 

government 
and private 
companies  

o  o  o  o  o  o  

Disincentives 
for owning 

non-electric 
vehicles  

o  o  o  o  o  o  
Other 

(please 
specify)  o  o  o  o  o  o  

	

 
Q37 Do you agree or disagree with the following statements? 
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 Strongly 
agree 

Somewhat 
agree 

Neither 
agree nor 
disagree 

Somewhat 
disagree 

Strongly 
disagree 

Charging an 
EV at a public 
charging point 

would be a 
major 

inconvenience 
to me.  

o  o  o  o  o  

EVs pollute 
more than 
non-EVs 

when taking 
into account 

manufacturing 
and disposal.  

o  o  o  o  o  

It is 
imperative 

that we 
significantly 
reduce air 
pollution in 
our major 

cities.  

o  o  o  o  o  

Buying a 
second-hand 
EV is a good 
way to try out 

the EV 
experience.  

o  o  o  o  o  

Having a 
battery range 
of only 100km 
would be an 

inconvenience 
to me.  

o  o  o  o  o  

I take risks 
with new 

technology 
and 

innovations.  
o  o  o  o  o  
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Q38 Fuel price affects how much I drive: 

o A great deal  

o A lot  

o A moderate amount  

o A little  

o Not at all  
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Q39 I would sacrifice convenience in order to reduce my energy consumption and 
emissions 

o Strongly agree  

o Somewhat agree  

o Neither agree nor disagree  

o Somewhat disagree  

o Strongly disagree  
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Q40 I am planning to make my next vehicle an EV: 

o Yes  

o No  
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Q41 I suffer from range anxiety: (running out of battery charge whilst out driving) 

o Always  

o Most of the time  

o About half the time  

o Sometimes  

o Never  
 
	

 
Q42 Has anything surprised you about EV ownership?  

o Yes, please give an example 
________________________________________________ 

o No  
 
	

 
Q43 Would you ever go back to owning a non-electric vehicle? Briefly explain why 
or why not 

o Yes ________________________________________________ 

o No ________________________________________________ 
 
	

 
Q44 If there is anything else you would like to add about electric vehicles, please do 
so here:   

________________________________________________________________	
 
 
Q50 In addition to the survey you have just completed, the NZ Motoring Attitudes 
and Perceptions Study is keen to interview people about their motoring attitudes 
and perceptions for use in a podcast. This podcast will outline the results of the 
survey and include recorded audio from these interviews.  
  
 
 If you would like to be contacted to potentially be included in the interviews to 
provide further information, please enter your email address in the text box. Thank 
you for your consideration.  

________________________________________________________________	
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Q52 If you would like to be entered into the draw to win a $100 Supermarket 
voucher, please enter your email address below.  

________________________________________________________________	
 

	
 
End of survey, your response has been recorded, thankyou.  
 


