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Abstract: Electric vehicles (EVs) were introduced into the South African market in 2013, and their
adoption rate has been very low. There are limited existing studies covering consumer perceptions
towards EVs in Africa and, thus, this study investigated possible socio-economic barriers present
in the South African automotive market that impede the adoption or consumer purchase intention
of EVs. The survey was conducted in the Gauteng Province in South Africa using questionnaires
comprised of Likert-type questions. The analysis was conducted using statistical methods comprising
mainly of frequency tables and Chi-squared tests on contingency tables. The findings of the study on
barriers to adoption of EVs in the market highlighted the high purchase price, high battery price,
and high likelihood for owning a secondary vehicle based on the current circumstances as the main
purchase intention barriers that the respondents in the Gauteng Province accentuated. However,
generally the willingness to buy EVs was high for a majority of the factors that were presented. With
these perceived positive opinions from respondents, it is down to government and private companies
to provide a conducive environment for the consumers.

Keywords: climate change; electric vehicle technology; transport GHG emissions; low-carbon
technology; Cronbach’s alpha

1. Introduction

Climate change became a global issue towards the end of the 20th century as govern-
ments, scientists, and international organizations became aware of the adverse impact that
increased greenhouse gases have had on our climate since the start of industrialization [1].
The compounding levels of greenhouse gas (GHG) emissions in the atmosphere are the
result of human activities around the world. All main economic activities contribute in
one way or another, but the main culprit is the energy sector through combustion of fossil
fuel [2]. The transport sector is one of the contributors to increased GHG emissions, with
more than 14% of total global emissions [3,4]. The main problem is that, emissions from
this sector are projected to rise over time up to 70% by 2050 based on the business-as-usual
scenario [5].

In the context of what has been discussed in the preceding paragraph on the challenges
of ever-increasing carbon emissions, many studies indicate that the need to change the
propulsion system and convert to electric vehicles (EVs) presents the world with a solution
to attain a sustainable future [6–10]. A lot of research has focused on electrifying passenger
cars as they contribute to over 90% of the transport emissions. Therefore, this class presents
an opportunity for massive gains in the fight against the increasing greenhouse gas ef-
fect [11]. There are a number of studies all over the world that have shown that conversion
to EVs would mitigate GHG emissions from the transport sector [10,12,13]. Electric vehicles
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available in the current market differ according to their degree of hybridization, starting
with hybrid vehicles with limited battery power to fully-electric vehicles with enhanced
battery power, corresponding to varying mitigation potential [14].

The electric vehicle market is in its infancy stage as compared with the internal
combustion engine (ICE) market, with very few vehicle manufacturers embarking on
producing them on a large scale globally. As stated in Ghasri et al. [15], EVs are perceived
as inferior to ICE vehicles mainly due to limited range, low density of recharging stations,
high costs of purchase and maintenance, and extremely long recharging times. The reason
is that there are still many technological advancements that need to be in place in order
for these vehicles to reach the same satisfaction levels of ICE vehicles. Some of the issues
include the slow rate of development of the battery technology, with current batteries
having low energy density per weight thus posing a dilemma to manufacturers on the
battery size and range needed to reduce customer anxiety [16–19]. Pricing of EVs has been
another major cause of slow uptake, even though there have been gradual advancements
and reduction of costs related to batteries and other parts in recent times [20]. Uptake
of electric mobility technology is a challenge, with a number of manufacturers having to
abandon their production of electric vehicles due to low market penetration. Everything is
dependent on the preparedness of consumers to embrace new technology in the transport
sector [18]. The majority of the people are still not aware of electric vehicle technology in
the world, and South Africa included. The exception is found in select countries such as
Norway, where there is government support for enrolment of EVs enabled by favorable
policies [20]. This has led to an exponential increase in EVs on the road worldwide since
2010, with the estimated number exceeding 10 million in 2020 [21].

In South Africa, and Africa in general, there are limited studies which have concen-
trated on perceptions of consumers on electric vehicles technology. Thus, the aim of this
study was to analyze the barriers for the intention to purchase electric vehicles using a
structured questionnaire.

2. Materials and Methods
2.1. Study Area

The study was undertaken in the Gauteng Province of South Africa, which is the small-
est province in the country with an area covering 18,178 km2 [22]. The province is home to
over 14.7 million people, representing 25.4% of the national total population, making it the
most populous and high-density province in the country. Gauteng Province is the country’s
main economic hub and currently contributes over 34.3% to the national gross domestic
product (GDP), with most of the activities centered around the City of Johannesburg, City
of Tshwane, and City of Ekurhuleni (Figure 1). The electricity generation mix of South
Africa is mostly made from fossil fuel, with coal-fired power stations producing close to
90% of the electricity, making it not an ideal power to charge electric vehicles [23].
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Figure 1. Map showing the position of Gauteng Province and its five districts.

2.2. Methodology

The first step in investigating the obstacles for electric vehicle market penetration
that can be present in the South African market was to conduct the survey. The Gauteng
Province was chosen based on the high number of EVs as well as the infrastructural invest-
ment in the province to support electric mobility. Out of the approximately 143 charging
stations in South Africa, over 40% of them are in the Gauteng Province [24,25].

There are a number of ways of conducting a survey and all these approaches have
their advantages and disadvantages. Thus, there is a need to carefully choose the right
instrument based on the nature of your investigation. The communication instrument in
surveys can take any of the following forms: telephonic interviews, web-based survey,
self-administered survey, and one-on-one interviews.

In this study, a web-based survey method was used due to low cost, efficiency, and
limited time available to conduct the research. The survey was conducted using Survey
Monkey facilities “https://www.surveymonkey.com/r/electriccars (access on 12 Decem-
ber 2018)” and the survey was run from 24 September to 8 November 2018. The ques-
tionnaire web link was spread to the respondents through the use of Facebook, email,
and WhatsApp, creating a snowball sampling approach. The survey was made up of
29 questions subdivided into two sections. All the questions were of the multiple-choice
format, giving a respondent little latitude to be descriptive. In most of the questions, a
Likert-scale approach was used, with questions mostly asking the degree to which the
respondent agreed or disagreed with a certain statement. The two main sections present in
the questionnaire were as follows [26,27]:

(1) General Information

Demographic information: age, gender, race, education, region of residence, type of
dwelling, and property ownership.

https://www.surveymonkey.com/r/electriccars
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Car ownership: number of cars owned, type of car owned, type of fuel of the car, engine
size of the car and kilometers travelled on daily basis.

(2) Adoption of electric cars

Consideration of current purchase of electric cars depending on following traits: electric cars
reduce emissions and pollution; no purchases of fuel resulting in money savings; driving
range of up to 200 km, the car needs regular charging; charging takes around 8 h; limited
quick-charging stations around the country; only compact vehicles in the South African
market; warranty of 6 years or more and over 100,000 km; battery cost over ZAR 130,000
(≈USD 8700) out of the warranty and it costs over ZAR 479,000 (≈USD 32,300) to buy it.

All the questions had five factors, namely, “very likely”, “likely”, “neither likely nor
unlikely”, “unlikely” and “very unlikely”.

To check for the reliability or internal consistency of the questionnaire, Cronbach’s
alpha statistic was used. Cronbach’s alpha tests whether Likert-scale type of multiple-
choice questions are reliable or consistent [28]. This test statistic measures reliability, which
relates to ‘how well a test measures what it should’ [29]. The equation used is as follows:

∝=
N × c

v + (N − 1)× c

where N is the number of items, c is the average covariance between item-pairs, and v is
the average variance.

The table below shows how the results are interpreted (Table 1).

Table 1. Interpreting Cronbach’s alpha for Likert-scale questions.

Cronbach’s Alpha Internal Consistency

α ≥ 0.9 Excellent
0.8 ≤ α < 0.9 Good
0.7 ≤ α < 0.8 Acceptable
0.6 ≤ α < 0.7 Questionable
0.5 ≤ α < 0.6 Poor

α < 0.5 Unacceptable

The results of the Cronbach’s alpha test yielded 0.899, indicating that the survey
questions showed a high level of reliability.

Descriptive statistics from the STATISTICA software were used to analyze the data
that were collected. The responses to the close-ended survey questions were converted to
percentages based on the total number of responses for that particular question that relate
to a certain perceived barrier for the adoption of electric cars in South Africa. The biasness
of the respondents was then revealed based on the respondents’ answers to certain barrier
factors. The “very likely” and “likely” responses were mostly grouped together while the
“very unlikely” and “unlikely” responses were also aggregated during the analysis and
interpretation.

The Chi-square test was used to determine the significance between demographic
factors and factors that influenced the absorption of EVs in the market using 5% and 10%
confidence levels.

3. Results and Discussion

A total number of 446 responses were received from 24 September to 8 November
2018, with only 402 respondents able to complete all questions.

3.1. Basic Information

The single largest age group of respondents (41%) comprised those between the ages
of 25 and 34, followed by those aged between 35 and 44 with 29.6% (Table 2). The age
group proportions are more or less similar to the ones obtained in the study conducted
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by Zhu [20]. Among the respondents, 49.55% were female, while 50.45% were male. In
terms of race, close to 90% of the respondents were black, with the second-highest race of
the respondents being white with around 9%. The data representation resembled that of
the Gauteng Province Census data, with some minor deviations [30]. The education-levels
dynamics of the respondents was significantly different from the one obtained from the
2011 Census, with most respondents having post-graduate qualifications or Bachelor’s
degrees. Over 85% of the respondents had post-matric qualifications, compared to only
around 18% obtained from the 2011 census [30]. It could also be noted that most people
were from the City of Tshwane (56.7%), followed by the city of Johannesburg, and the City
of Ekurhuleni, with the dominant dwelling settings of a suburb (76%) and township (20%).
In terms of home ownership, over 47% of the respondents owned houses in the province,
with 43% renting.

Table 2. Basic information obtained from the respondents.

Type of Information Categories Percentage

Age group

<18 0.45%
18–24 15.70%
25–34 41.03%
35–44 29.60%
45–54 8.74%
55–64 3.36%
65+ 1.12%

Gender
Female 49.55%
Male 50.45%

Race

Black 89.01%
Coloured 1.12%

Indian 1.12%
White 8.74%

Highest education

Did not attend school 0.00%
Primary School 0.22%

Secondary School 1.35%
High School 11.66%

College certificate 6.50%
College Diploma 12.33%

Bachelor’s Degree 29.15%
Post-graduate qualification 38.79%

City of residence

City of Ekurhuleni 10.31%
City of Johannesburg 24.22%

City of Tshwane 56.73%
Sedibeng Municipality 4.71%

West Rand Municipality 4.04%

Type of settlement

Informal 1.57%
Rural 2.47%

Suburb 76.01%
Township 19.96%

Property ownership

Own 46.86%
Rent 43.27%

Live with friends/relatives 9.87%
Homeless 0.00%

People that answered the questionnaire most frequently reported having one car
(45.2%), followed by people who did not own a car (26.7%), and those with two, three,
four, and five or more were 21.6%, 4.4%, 1.2%, and 0.9%, respectively. Respondents most
frequently said they drove a hatchback (45.1%), followed by a sedan (31.8%), van (11.8%),
and SUV (10.8%). All the motorists interviewed owned either a petrol-fueled car (81.7%)
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or diesel car (18.3%), with no hybrid or electric car owners. In a study conducted in New
Zealand, at least 3% of the respondents owned an electric vehicle [31]. The most common
cars had engine sizes of 1.4–1.5 L (36%), 1.6–1.9 L (29%), and 2–2.5 L (22%). It is important to
note that over 89% of the people who responded travel less than 100 km per day (Table 3).

Table 3. Distance travelled on daily basis.

Distance Percentage

Less than 20 km 32.2%
20 km to 49 km 36.5%
50 km to 99 km 20.6%

100 km to 149 km 7.8%
150 km to 199 km 1.9%
200 km to 249 km 1.4%
250 km or more 1.4%

About 92% of the respondents had an idea that tailpipe gases contribute towards
climate change. Surprisingly, 71% of the respondents knew that there were full-electric
vehicles in the South African automotive market. As the footprint and visibility of EVs is
very low, proportions of respondents with knowledge of electric vehicles were expected
to be low. Around 88% of the respondents did not know anybody who owns an electric
vehicle. This value was also expected to be close to 100% due to low adoption of EVs in
South Africa. Over 40% of the respondents showed that they were willing to pay extra
money to purchase an electric vehicle, while 39% were not sure, with 21% of the people
not currently in a position to devote extra funds for an electric vehicle. The response to the
purchase of EVs, given that they contribute less to air pollution and climate as compared
to traditional vehicles, showed that the majority (76%) of respondents demonstrated their
ambition to buy an electric vehicle based on their environmental integrity.

3.2. Barriers to Adoption of Electric Cars

Respondents were presented with key factors that affect adoption of EVs and were
asked how likely they would be to buy an electric car given those circumstances (Table 4).
It should be noted that the first question had a positive viewpoint, which was likely to
affect subsequent answers.

Table 4. Percentages of respondents showing the degree to which they were likely to purchase an electric vehicle based on
the current status.

Factor 1 * 2 * 3 * 4 * 5 *

It requires no purchase of fuel and thus potentially saves you money in the long run 53.2 34.0 7.1 4.3 1.4
It can only run for a range of around 200 km before recharging its battery 23.5 34.7 12.8 20.2 8.8

There is an inconvenience of recharging a battery when it runs out 15.7 29.9 14.7 27.3 12.4
It has to be charged up to 8 h at home for a full charge 15.7 25.4 15.7 28.0 15.2

Currently there are limited quick (up to 30 minutes for 80% charge) public charging
stations in South Africa 16.4 30.4 17.3 25.4 10.5

It currently comes only as a hatchback in the South African market 18.5 40.9 17.1 17.1 6.4
Current models in the South African market have a maximum speed of 150 km/h 26.3 39.4 15.5 13.8 5.0
It carries warranty of 8 years or 150,000 km/6 years or 100,000 km depending on the

make of the car 31.6 46.6 10.7 7.8 3.3

It currently costs over USD 30,000 to buy a battery electric vehicle in South Africa 7.4 20.9 17.8 30.2 23.8
It currently costs over USD 7000 to buy the battery pack if faulty after expiry

of warranty 8.6 17.3 13.3 28.7 32.1

One might need an extra normal car during emergencies that require driving for
more than 200 km or when your battery is flat 9.1 23.6 12.2 28.9 26.3

Average 20.5 31.2 14.0 21.1 13.2

* 1 = (very likely); 2 = (likely); 3 = (neither likely nor unlikely); 4 = (unlikely); 5 = (very unlikely).
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Respondents felt strongly that they would buy an electric vehicle if it would save
them money in the long run. Around 87% of the people chose the combination of category
1 and category 2 (Table 4). These results are in contradiction with the findings recorded in
Tsang et al. [32], which stated that consumers tend not to be intrigued by future long-term
savings but rather interested in current financial savings as conditions in the future are
uncertain. However, a study conducted by Krupa & et al. [27] in the US showed 86%
satisfaction with the fact that plug-in hybrid electric vehicles (PHEVs) would make them
save monthly spending in the future. It can be noted that consumers are likely to save
money as the electricity needed to propel an electric vehicle for 100 km is by far less
expensive than the required diesel or petrol to cover the same distance. Additionally, EVs
have few moving parts, which makes their maintenance comparatively cheaper compared
to ICE cars [33]. There are no significant differences at both 5% and 10% significance levels
across all the demographic factors (Table 5, column c).

Table 5. Chi-square tests between demographic factors and factors that influence electric vehicle absorption.

Factors a + b + c + d + e + f + g + h + i + j + k + l + m +

Age 0.229 0.323 0.430 0.240 0.116 0.014 ** 0.402 0.672 0.074 * 0.320 0.124 0.163 0.000 **
Gender 0.118 0.104 0.445 0.568 0.670 0.408 0.898 0.997 0.303 0.238 0.807 0.127 0.009 **

Education 0.088 * 0.732 0.603 0.753 0.805 0.216 0.464 0.373 0.219 0.522 0.521 0.309 0.971
Region 0.749 0.786 0.972 0.337 0.151 0.005 0.040 0.151 0.301 0.210 0.269 0.402 0.247

Settlement type 0.275 0.425 0.372 0.495 0.034 ** 0.137 0.065 * 0.490 0.397 0.726 0.057 * 0.101 0.155
Property

ownership 0.171 0.172 0.256 0.295 0.027 ** 0.295 0.571 0.090 * 0.249 0.022 0.969 0.475 0.549

Type of car
driven 0.006 ** 0.053 0.160 0.475 0.845 0.215 0.116 0.017 ** 0.109 0.687 0.041 0.211 0.443

Daily
commuting

distance
0.765 0.798 0.880 0.102 0.534 0.689 0.450 0.836 0.093 * 0.032 ** 0.787 0.872 0.962

Awareness of
climate change 0.793 0.296 0.622 0.128 0.778 0.120 0.235 0.933 0.962 0.966 0.201 0.328 0.624

+ a = willingness to invest in environmentally friendly car; b = EVs contribute less to air pollution and climate change; c = EVs save money
in the long run through non-purchase of fuel; d = EVs travel up to 150 km per charge; e = EVs require periodic charging; f = it takes up to
8 h to fully charge an electric vehicle battery; g = there are currently limited quick-charging stations in South Africa; h = there is less of
a variety of EVs; i = current EVs have a maximum speed of up to 150 km/hr; j = electric vehicle batteries have warranty of 6 to 8 years;
k = it costs over USD 30,000 to buy an electric vehicle in South Africa; l = a battery pack for an electric vehicle costs over USD 7000 outside
warranty; m = consumers might need to have an extra normal car to compensate for an electric vehicle in South Africa. ** (significant at
5%). * (significant at 10%).

Most of the respondents were not bothered about the current driving range of electric
cars, with over 58% demonstrating their willingness to purchase a car based on that
condition. This may be because most of the respondents (89%) traveled daily distances of
less than 100 km, and thus would not be inconvenienced by that driving range. In contrast,
a study in China by He et al. [34] showed that perceived risk associated with electric vehicle
technology had a negative on adoption. It has to be noted that some studies show that the
problem of range limitation in EVs increased anxiety for drivers, which made them highly
conservative in their trip planning [32]. This caused owners of EVs to travel less distance
than they would have if owning a car with no limitation, and, hence, resulted in a negative
driver experience. According to Bonges and Lusk [35], low density of charging stations
is the primary cause of range anxiety, and this can only be solved through investing in
the charging infrastructure. Huang and Qian [36] also stated that extending the driving
range of EVs to long distances will increase consumer satisfaction. Since it takes too long
to obtain a full charge, increasing battery density is a viable option that innovators should
look into, especially if EVs would be used for long-distance travel.

The idea of charging your vehicle on a regular basis depending on the level of the
battery can be an inconvenience to other people. This necessitates some change of habits
and requires some form of discipline. One could easily forget to charge the battery even if
one has been warned by the electronic system present in the car. The idea of not being able
to drive to work due to a flat battery is a constraint on the adoption of EVs, because home
chargers are mostly not fast enough to enable one to attend to this kind of circumstance. In
the survey, the numbers were split with 45.6% still in favor of purchasing the electric vehicle
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given this condition, while a considerable proportion of people (39.7%) were not in favor
of regular charging (Table 4). Furthermore, there were significant differences between the
settlement type and property ownership (p value < 0.05), with over 38% (contingency table)
of the population not willing to buy an electric vehicle living in suburbs and townships
(Table 5, column e).

Most of the home charging stations that are sold with EVs in South Africa are standard
chargers that can take between 6 and 8 h for a full recharge. The respondents were not
satisfied with this condition, with 43.2% saying that it was a major constraint to their
potential purchase of an electric vehicle, while 41.1% demonstrated no concern about
the issue (Table 4). This current feature made it undesirable for many, who would have
compared this with re-fueling of an ICE vehicle, which takes less than 10 min. Other
methods, such as battery swaps, have been suggested in an effort to find a solution for this
problem, while fast-charging technology has been in development in major companies with
future charging of up to 15 min [32]. The study by Ghasri et al. [15] in Australia indicated
that a significant number of respondents preferred low recharging times.

Respondents in the Gauteng Province were not sensitive to the fact that all the cars
in the South African market are compact vehicles with limited space. Around 59% of the
people stated that they would buy electric cars even if there was limited choice in terms of
vehicle classes. The results are in agreement with previous studies by Ghasri et al. [15]. It
is highly surprising, as the information on car ownership showed that many respondents
had cars with relatively large space, with only 45% driving hatchbacks. Given also that in
South Africa most families are composed of more than four people, the choice of a compact
car might be highly influenced by affordability. The results of Chi-square tests showed
significant results (p value = 0.017) (Table 5, column h) for the type of car driven, with 70%
(contingency table) of people driving hatchbacks willing to buy, while 41% (contingency
table) of people driving SUVs were unwilling to buy EVs because they mostly come as
compact vehicles in the current market.

The fact that EVs in the market were perceived to have a maximum top speed of
150 km/hr was not a major concern for most respondents (66%). There were a few (20%)
who would prefer a car with high top speed or better performance. The fact that the
performance of EVs was viewed negatively by most consumers in the study by Hardman
et al. [37] is in slight contradiction with the findings of this study. South African motorists
might perceive a top speed of 150 km/hr as high performance based on the fact that
the maximum speed allowed in the country is 120 km/hr. Other studies also state that
consumers find high-performing cars more desirable and are willing to pay extra for that
high acceleration capability [32,37].

Generally, EVs have more warranty than ICE vehicles, with some warranties being up
to 10 years in other countries. In the South African market, warranties of up to 8 years are
present, which gives motorists satisfaction that any battery-pack failure in that period will
be fixed by the manufacturer. Over 75% of the respondents showed appreciation of the
high warranties. In contrast, a majority (over 60%) felt that exorbitant prices of batteries
beyond the warranty lifecycle was a major constraint to purchasing EVs. The results of the
Chi-square test showed that daily commuting distance results were significant at 5%, with
p value of 0.032 (Table 5, column j).

Respondents were likely not to purchase an electric vehicle given their current cost in
South Africa. More than 54% of the people were unlikely to buy either the Nissan Leaf or
BMW i3 (>USD 40,000), which were the EVs that were in the market due to their purchase
price. Less than 30% of the respondents were likely to buy at the current price. The study
is in line with the results obtained in China by He et al. [34], which showed that high-price
EVs negatively affect consumer purchases. It can be deduced that, since ICE cars of the
same size and specifications are relatively cheaper, costing less than USD 20,000, consumers
find it too expensive to own an electric vehicle. The main reason for this cost difference
is attributed to the prices of rechargeable battery packs [33]. In a study by Zhu [30] in
New Zealand, 64% of respondents stated that current prices of EVs prevent them from
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adopting this technology. According to Ślusarczyk [38], battery prices are projected to drop
drastically in the future, which would result in price parity with ICE vehicles beyond 2024.

Since there are a lot of uncertainties surrounding the use of EVs, it is stated that
households would be encouraged to buy a secondary vehicle. Studies in Europe show
that most households with an electric vehicle have multiple vehicles [36]. Most respon-
dents (55%) showed dissatisfaction with the condition, while some (32%) would consider
having multiple cars (Table 4). The results of the Chi-square tests also showed significant
differences between age groups and gender, with majority of the people below 45 years
old showing a positive bias while respondents over 45 years showed dissatisfaction with
the possibility of owning an extra vehicle (Table 5, column m). A greater proportion of
female versus male respondents also showed negative bias towards purchasing of EVs
based on this variable. In South Africa, there is electricity uncertainty caused by scheduled
load shedding conducted by the power producer, as well as unplanned regular electricity
blackouts caused by malfunctioning old infrastructure. This can cause major challenges for
households that need to charge their only car overnight in preparation for daily commuting.

4. Conclusions

Electric vehicle technology is considered “disruptive” and requires a substantial
modification in consumer behavior, as its way of operating differs significantly to that of
an internal combustion engine vehicle [6]. This study investigated consumers’ responses to
some of the factors that are unique to electric vehicle technology. It was discovered that
the respondents had a high willingness to purchase an electric vehicle, with an average
percentage of slightly over 50%. The respondents were satisfied with the fact that there was
a possibility of reducing their monthly running costs of a vehicle in future if they bought
an electric vehicle. The issue of EVs having a limited range did not seem to be a constraint
to the respondents, maybe because close to 90% of respondents traveled less than 100 km
per day. The issues of having limited quick-charge stations around the country and limited
vehicle variety did not have a negative effect on their willingness to consider buying an
electric vehicle. They also showed appreciation for the high warranty on a battery. The
main factors that yielded unwillingness to purchase an electric vehicle were the issue of
high purchase price of the vehicle and high battery costs. The other main constraint was the
one that indicated the possibility of owning an alternative vehicle in cases of emergencies
and electricity blackouts. Based on their affordability and other social circumstances, the
willingness to buy EVs varies, and technological advancement has a role to play to increase
their rate of absorption in the market. The results from this pilot study show the need for
the South African government to implement policies that would improve the uptake of
EVs in the market.
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