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ABSTRACT

New Zealand’s sprawling urban development and high levels of car dependency have resulted in significant environmental impacts, including increased carbon
emissions and pollution. Car sharing can support sustainable transport patterns by offering an alternative to private vehicle ownership. Internationally, it has
become increasingly popular but is still in the early stages of development in New Zealand. A survey of 356 Wellington residents and interviews with 13 car
share stakeholders collected data on interest in car sharing and barriers facing the service in New Zealand’s capital. The results suggest that car sharing could
become an important mobility option in Wellington and further policy support for car sharing could enable Wellington to take full advantage of its benefits.
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Introduction

New Zealand is one of the most urbanised countries in the world,
with 86 percent of New Zealanders living in cities and towns
[1]. However, New Zealand’s main cities are characterised by
urban sprawl and high levels of car dependency [1]. The car
ownership rate is the highest in the Organisation for Economic
Co-operation and Development [50]. In 2013, 76 percent of New
Zealand households had one or two vehicles, and over 16 percent
had three or more vehicles [2]. This high level of car dependency
has led to adverse environmental impacts, including growing
transport carbon emissions and pollution. In 2015, the energy
sector produced 40.5 percent of New Zealand’s gross greenhouse
gas emissions, and over 40 percent of these emissions came from
road transport [3]. Road transport emissions have increased by
over 70 percent since 1990 [3].

Car sharing can help countries transition towards more sustainable
transport patterns by offering an alternative to private car
ownership. ‘Car sharing’ refers to a system in which a fleet of
vehicles is used throughout the day by different individuals [4].
Individuals and businesses can benefit from having access to
a car without the responsibilities and costs of private vehicle
ownership [5]. Car sharing can reduce car ownership and vehicle
kilometres travelled (VKT), in turn reducing carbon emissions
and pollution [5,6]. It can also facilitate the uptake of alternative
transport modes, improve public health, improve people’s transport
choices and equity, and save individuals and businesses money
[7,8]. As of 2014, car sharing was operating in 33 countries, five
continents, and an estimated 1,531 cities with approximately 4.8
million users sharing over 104,000 vehicles [9].

Most car sharing schemes are ‘round-trip’ as the user must return
the car to the same place it was accessed, and pay for the entire
time from gaining access to the car, to returning it [ 10]. Some cities
have also introduced ‘point-to-point’ or ‘free-floating’ car sharing,
which enables users to pick up the car share vehicle from one car
park and return it to a different car park. This allows one-way
journeys, providing greater flexibility for users’ travel journeys.
In these models, the fleet of car share vehicles is generally owned
(or leased) by a professional car share operator [10]. An alternative
business model is peer-to-peer car sharing, in which the vehicles
are owned by private individuals rather than a central operator.
The car share organisation facilitates an online marketplace to
connect vehicle owners with prospective renters [10].

In recent decades, car sharing has been fostered by technological
developments such as automated booking and smart-card vehicle
access [5]. Technology will likely continue to play a significant
role in the development of car sharing, in particular the integration
of electric vehicles (EVs) and plug-in hybrid vehicles into car
sharing fleets [5,11]. This could have a significant influence on the
impact of car sharing on carbon emissions, especially in countries
with a high level of renewable electricity [5,11]. In 2016, a total of
84.8 percent of electricity generation in New Zealand came from
renewable resources [12]. Accordingly, widespread EV use could
significantly reduce vehicle carbon emissions in New Zealand.

Despite the benefits of car sharing and its increasing popularity
overseas, it is still in the early stages of development in New
Zealand. Car sharing is not well known or widely used, even in
the biggest cities, Auckland, Christchurch and Wellington. This
study contributes to the literature by exploring car sharing in
New Zealand, specifically in Wellington, New Zealand’s capital
and third largest city. It investigates who is interested in using
car sharing, and whether this is comparable to international
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patterns of car share use. It also explores concerns people have
with using the service, and potential encouragements. In addition,
this study examines the barriers facing car sharing in Wellington
and potential policy solutions from the perspective of a range of
car share stakeholders. The paper begins with an overview of the
international evidence on the benefits of car sharing and common
barriers, and the current car sharing situation in New Zealand.
Following a summary of this study’s methodology, the results
from both the survey and interviews are presented, and the paper
concludes with a summary of the key findings [13].

Background

Car Sharing Benefits

Internationally, car sharing has resulted in a wide range of economic
and environmental benefits. Shaheen and Cohen analysed a range
of studies on the impact car sharing has on car ownership. They
found that one car sharing vehicle replaces the need for 4 to 10
privately owned cars in Europe, 9 to 13 cars in North America, and
7 to 10 cars in Australia [5]. Car sharing can significantly reduce
car ownership in households that already own one vehicle or more.
In Europe 15 to 34 percent, and in North America 11 to 29 percent,
of car share participants sold their private vehicle after joining car
share [5]. Car sharing is also an important tool for deterring carless
households from acquiring a vehicle: North American research
found that about 25 percent of car share members would consider
purchasing a vehicle if car sharing was no longer available [14].

Car sharing can also encourage people to use cars more sparingly.
Shaheen and Cohen estimated that car sharing reduced VKT in
Europe by 28 to 45 percent, and on average by 44 percent in
North America. Car sharing can increase car use for households
who previously did not have access to a car; however, this is
usually offset by the reduced VKT among drivers who would
otherwise own a personal vehicle [6,7]. Research undertaken in
North America found that most people who joined car sharing
were carless; therefore, car sharing provided additional vehicle
access which came at the expense of public transport usage [8].
However, this drop in public transport use was offset by a similarly
sized increase from others who joined car sharing and reduced
their car ownership and VKT. In contrast the modal share of
walking and cycling increased within the sample [8]. By reducing
car ownership and VKT, and encouraging the uptake of walking
and cycling, car sharing can result in a range of health and other
benefits, including reduced congestion, parking demand, pollution
and carbon emissions [7].

Several studies have looked at the impact of car sharing on carbon
emissions, but results are inconsistent due to different evaluation
methods and sample sizes [6,15-19]. Martin and Shaheen found
that in North America, on average car share users’ carbon emissions
were reduced by 29 percent for observed impact and 47 percent
for full impact (where the latter includes emissions that would
have occurred in the absence of car sharing but did not because car
sharing was available). Avoided emissions were estimated based
on forgone vehicle purchases resulting from the availability of car
sharing [6]. Car share organisations are increasingly incorporating
hybrid vehicles and EVs into their car share fleets, further reducing
carbon emissions from car sharing [5,11].

Car sharing’s potential to generate health benefits for city residents
is highly salient. Decreased VKT results in reductions in emissions
of nitrogen dioxide, carbon monoxide and particulate matter,
helping to reduce mortality and morbidity from respiratory disease
[20]. Reduced carbon emissions has clear benefits for health in
the medium to long term, including vulnerability to ‘natural’

disasters [21]. Increased physical activity from more walking and
cycling reduces the risk of mortality and morbidity from a range
of illnesses, including obesity [22]. In addition, car sharing can
improve equity by offering a cost-effective alternative service to
people who are disadvantaged by their current transport choices,
for example, low-income households who cannot afford to drive
at all [7,20].

Car sharing can also save individuals and businesses money [23-
25]. It can provide the benefits of private vehicle use without
the costs and responsibilities of car ownership [5]. The cost of
operating and maintaining a private car is increasing in many cities
around the world. Much of this cost is fixed, paid regardless of
how much the car is driven [26]. For people and businesses who
only need to use a car occasionally, car sharing can be a more
affordable alternative to ownership, especially for cars driven less
than 10,000 kilometres per year [7]. Overall, the international
evidence suggests that car sharing offers a range of benefits,
especially as a result of reducing car ownership and VKT.

Car Sharing Barriers and Policy Support

Internationally, car share operations have faced a range of barriers
before they began to provide the full benefits of their services.
Start-up costs for car share providers has been a significant barrier.
Car sharing only becomes financially viable when the car share
vehicles are used intensively [4,7,27,28]. Relatively few car share
systems are self-supported from user fees; most depend on financial
assistance from government and private investors [4,29]. Public
policy support has included start-up grants and guaranteed use of
the service by central or local government agencies [28]. Private
developers have invested in car share companies by incorporating
car share into new developments, helping overcome parking
constraints [28].

Internationally, most car sharing services have required free (or
reduced cost) access to on-street car parking spaces in order
to operate [5,10,30]. Gaining access to such spaces, which are
typically owned and controlled by local governments, can often
be a barrier for car share providers. Local governments can be
fragmented, subject to changes in policy direction, under pressure
to deliver a range of outcomes (such as parking for local residents
or shops), are under no obligation to support car share operators,
and may respond more slowly than the private sector [10]. In
2010, on-street reduced-cost parking was available for car sharing
companies in 76 percent of car sharing countries. The countries
that did not have parking available for car share tended to be new
car sharing markets; the mature markets generally have public
policy support to enable reduced-cost on-street parking [5]. Due
to the public good benefits that car sharing can offer, there is an
argument for public authorities to support car share providers,
particularly in the early stages of their development [28].

The State of Car Sharing in New Zealand

Car sharing has been operating in New Zealand for approximately
ten years; however, the service is still not widely used or well-
known, particularly outside Auckland and Wellington. At the time
of writing, five car share providers operated in New Zealand.

The most established car share operation in New Zealand is
Cityhop — a round-trip service based in Auckland (New Zealand’s
largest city) and Wellington (New Zealand’s capital). As of July
2017, the company had over 2,500 customers, with 35 vehicles
in Auckland, and four vehicles in Wellington [31]. In addition to
Cityhop, Wellington also has a free-floating scheme called Mevo,
which allows members to drop off vehicles in any Wellington City
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Council car park within a designated ‘home zone’ [32]. As of May
2018, Mevo had a fleet of ten plug-in hybrid electric vehicles [32].
Mevo claims to be the world’s first ‘climate positive car share’;
i.e. the company uses carbon credits to remove more emissions
from the atmosphere than it produces [33].

In November 2017, a company called Yoogo launched a round-
trip car share service in Christchurch with a fleet of 100 fully
electric vehicles [34]. The Christchurch City Council, together
with a number of other Christchurch-based organisations, agreed
to use the car share company in place of their regular fleets,
guaranteeing demand for the provider [35]. New Zealand also has
two peer-to-peer car share companies YourDrive and Roam. As
of September 2017, Your Drive had over 400 vehicles available
to rent across New Zealand [36]. Roam is a smaller peer-to-peer
company, operating only in Wellington. Roam differs from the
other car share providers because it was developed for the purpose
of testing car share software [37].

As at May 2018, the central government of New Zealand did
not have a specific policy regarding car sharing, although it does
have one in relation to electric vehicles. The government’s aim
was to double the number of EVs in the country every year, to
reach approximately 64,000 by 2021. So far, New Zealand has
been slow to adopt EV technology. As of December 2016, only
0.067 percent of New Zealand’s car fleet comprises EVs [38]. To
reach its uptake target, the government supports several initiatives,
including a Low Emission Vehicles Contestable Fund which
provides up to $6 million per year to co-fund projects which
support the uptake of EVs [39]. Car share companies can apply
for this funding if they include EV technology in their services.
Mevo was awarded funding through this scheme. Auckland,
Wellington, and Christchurch city councils all have policies in
place to support car sharing through the provision of public car
parks (Auckland Transport, 2015; Christchurch City Council,
2016; Wellington City Council, 2016a, 2016b) [40-43]. As stated
earlier, Christchurch also supports Yoogo by using the service in
place of its regular fleet.

Method

The focus of this paper, on car sharing in Wellington, was
influenced by the positive outlook for car sharing in New Zealand
at the time this research was undertaken. Car sharing looks set
to expand considerably in Wellington due to the support of both
local and central government. In addition, Wellington appears to
be particularly suited to car sharing due to its compact central
city, higher rates of carless and single-car households, and higher
rates of public transport use, when compared with the rest of New
Zealand. Higher population densities, low car ownership rates,
and the availability of alternative transport modes are all thought
to be important for the success of car sharing.

An online survey was conducted which was designed to gather
information on residential, travel and car ownership characteristics
of Wellington residents, as well as their interest in using car sharing
and their concerns with the service. This survey was conducted
between November 2016 and February 2017 and collected 356
viable responses. Recruitment for the survey was undertaken using
the snowball method, in which an email containing a link to the
survey was sent to a number of individuals and organisations in
the Wellington Region, who were also invited to send it on to
others. Participation in the survey was limited to those living in the
Wellington Region and 18 years of age or older. A carefully tailored
description of car sharing was given, before any questions were
asked, as physical examples of car sharing were not widespread

and well known in Wellington. Some of the respondents answered
questions on car sharing having never before heard of or used
the service. Therefore, results should be considered exploratory.
Statistical analysis included multinomial logistic regression, and
open-ended questions were analysed using a thematic analysis
approach.

In addition, thirteen car share stakeholders were asked about barriers
to car sharing in Wellington. The interviewees all had experience
with car sharing, and diverse knowledge and perspectives on
car sharing in Wellington. Business sector interviews were
undertaken with representatives of the four Wellington-based
car share providers and Meridian Energy. Meridian Energy has
a business partnership with Mevo, one of the four, to supply the
electricity for Mevo’s hybrid-electric vehicles, and is a client
of Mevo. Government sector interviews were also carried out
with two officers and a councillor from Wellington City Council
(WCC), two officers from Greater Wellington Regional Council
(GWRC), two officials from the Ministry of Transport (MoT),
and one official from the Energy Efficiency and Conservation
Authority (EECA). The interviews with these agencies were
particularly important in providing local and central government
context, in the absence of New Zealand based academic research
on car sharing. The interview data was analysed using a thematic
analysis approach.

Results and Discussion

Survey results

As little knowledge exists about potential car sharers in Wellington,
it is impossible to say whether the survey sample is representative
of this group. Compared to the general population of Wellington,
the sample over-represents females, young people, higher income
people and those with a tertiary degree. In addition, Wellington
City, although it has the largest population base in the Wellington
Region, and is likely to be the focus of developing car share
activity, was in principle over-represented in the sample compared
to the other cities in the region. The results do provide insight
into the characteristics of people who are interested in car sharing
in Wellington. Importantly, these people appear to have similar
characteristics to members of international car share organisations.

The survey respondents’ socio-demographics, dwelling and
neighbourhood characteristics, access to a car, car ownership and
car use were compared with their interest in using car sharing. A
strong finding of this study relates to car ownership, access and use.
The survey respondents’ interest in car sharing was statistically
significantly associated with how often they had access to a car,
whether they owned a car, and how often they used a car (¥2(1)
=38.4, p <0.0001; 2(1) = 18.4, p = 0.0001; x2(1) = 42.0, p <
0.0001 respectively).

In terms of car access, the respondents who rarely had access to
a car were the highest percentage to be ‘very interested’ in car
sharing (Figure 1). The survey respondents who did not own a
car were far more likely to be ‘very interested’ in car sharing than
those who did own one or more vehicles (Figure 2). Wellington has
the highest percentage of households with no access to a vehicle
in New Zealand, at 11.7 percent, and this suggests that there is a
significant proportion of carless households in Wellington who
might be interested in car sharing. Internationally, car sharing is
popular with carless or single-car households [2,6,10,44]. The
respondents who used a car one day or less a week were the most
likely to be very interested in car sharing (Figure 3). Conversely,
the group who were the least likely to be interested in car sharing
used their car every day of the week. Internationally, car sharing is
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popular with people who need a car infrequently, relying instead
on non-car forms of transport, such as public transport, walking
and cycling [6,10,44].

Household type also had a statistically significant association with
the survey respondents’ interest in car sharing (y*(1) = 15.8, p =
0.015). Flats/groups of people living together were more likely
to be ‘very interested’ in car sharing than any other household
type, followed closely by single people living alone and couples
without children at home. Couples with children living at home
were far more likely to be ‘not at all interested’ in car sharing
than any other group. Internationally, round-trip car sharing is
popular with households comprising single people living alone,
and couples without children living at home [6,10,44].

While dwelling type did not have a statistically significant
association with the survey respondents’ interest in car sharing (*(1)
= 8.2, p=0.086), a higher percentage of the survey respondents
who lived in apartments were ‘very interested’ in car sharing
compared to the other dwelling types. Again, while neighbourhood
density also did not have a statistically significant association with
the survey respondents’ interest in car sharing (y*(1) = 7.8, p =
0.100), the respondents who lived in neighbourhoods primarily
comprising apartments/town houses or a mix of standalone houses
and apartments/town houses had higher percentages in the ‘very
interested’ category in comparison to those who lived in areas
comprising primarily standalone houses. While these variables
did not have statistically significant associations, these results do
align with international evidence which shows that car share users
tend to live in higher-density central neighbourhoods [6,10,44].

Gender, age group, personal income, education and employment
did not have statistically significant associations with interest in
car sharing.

Interest in using car sharing by how often the survey
respondents have access to a car

90%
B0%

70%

60%

50% =

a0%

30%

20% ¢

¢ e
0% A

Notat all interested

Percent

T
9

O]
T
z
et

T
::
o
o
5
<57

5!
<
5
bl
el
<
<

s
e

%

e
I
25

VST,
S
Sy
Ty
s
Teteretit

ﬂll i

Very interested

T
KR

%4
Somewhat interested

Interest in using car sharing

CAll of the time ®Most of the time W Mainly in the evenings or weekends @ Rarely @Never

Figure 1: Interest in using car sharing by access to a car (n=345)
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Figure 2: Interest in using car sharing by car ownership (n=345)

Interest in using car sharing by how often the survey
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Figure 3: Interest in using car sharing by car use (n=345)

Multinomial logistic regression analysis was undertaken to
determine which, if any, of the variables discussed above is the best
predictor of interest in car sharing. Figure 4 shows the variables
used in the multinomial regression model.

Age group Employment Dwelling type Car ownership
Personal Hol hald i our|
Coidii : sonal useho Neighb LI.hDOd Bariice
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. A \ - 4 i A J
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Figure 4: Multinomial logistic regression model

The Pearson and Deviance chi-square tests indicate that the model
is a good fit for the data (Pearson: X*(458) = 500.206, p = 0.084,
Deviance: X?(458) = 441.886, p = 0.697). The model explains
between 21.8 and 25.5 percent of the variance in interest in using
car sharing (Cox and Snell R? and Nagelkerke R?). However, the
independent variable ‘car use’ is the only statistically significant
predictor of interest in car sharing, of all the variables included
in the model, suggesting that car sharing is of interest across a
range of household and neighbourhood types.

The survey respondents’ interest in car sharing was also compared
to their access to parking both at home and at their place of work
or study. A higher percentage of the survey respondents who only
had access to paid parking at their place of residence were ‘very
interested’ in car sharing in comparison to those with access to
free parking. However, these variables did not have a statistically
significant association (y*(1) = 3.9, p = 0.144). Those respondents
with no access to parking at their place of work/study had a higher
percentage in the ‘very interested’ category in comparison to
those who had free access (Figure 5). There was a statistically
significant association between the two variables (3*(1) = 10.2,
p =0.037). International evidence also shows that successful car
sharing neighbourhoods often have limited parking available for
private vehicles, making car sharing more attractive [45].
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Interest in using car sharing by access to parking, free
or paid, at place of work or study
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Figure S: Interest in using car sharing by access to parking at
place of work or study (n=303)

The survey results also usefully illuminate whether car sharing is
complementary to public transport, walking and cycling. There
was a statistically significant association between the survey
respondents” main mode of travel to work or study (*(1) = 23.5,
p =0.0001), grocery shopping (*(1) = 28.1, p < 0.0001) and to
regular leisure activities (¥*(1) = 11.6, p = 0.020) and their interest
in car sharing. The respondents who travel for the most part by
active or public transport are far more likely to be very interested
in car sharing than those who travel by motor vehicle (Figure 6-8).
This indicates that car sharing could act as a substitute for car
ownership for people who only need to drive occasionally as most
of'the time other modes meet their travel needs. Internationally, car
share members tend to be relatively heavy users of non-car forms
of transport [10,45]. Wellington’s already high rates of public
transport usage and walking in New Zealand may help to support
car share schemes [2].

Interest in using car sharing by main mode of transport
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Figure 6: Interest in car sharing by main mode of transport to
work or study (n=317)
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Figure 7: Interest in car sharing by main mode of transport to do
grocery shopping (n=337)
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Figure 8: Interest in car sharing by main mode of transport to
regular leisure activities (n=341)

The survey respondents were also asked to what extent they agreed
with a range of statements on car ownership, travel preferences
and car sharing. A Spearman’s rank-order correlation matrix was
generated to help provide insight into the relationship between
these statements and interest in car sharing. The matrix results
suggest that the survey respondents who thought car ownership
was important also believed that it was important to have access to
a car all the time, and they preferred to drive over other transport
modes. The respondents who thought car ownership and access
were important did not consider car sharing to be a convenient
alternative to car ownership.

The most salient result is that the respondents most interested in
car sharing considered it to be more convenient than owning a
car and that it could improve their transport choices, as well as
offering an environmentally friendly alternative to car ownership.
The survey respondents who thought that car sharing would be
more convenient than car ownership also believed that it would
be more affordable, and could improve their transport choices by
giving them greater access to amenities. Those most concerned
about the impact of car ownership on the environment would be
more likely to use car sharing if the service used EVs. Also, those
who were more likely to use car sharing if the service used EVs
were also more likely to be motivated by the use of smartphone
technology. In addition, the respondents most interested in car
sharing would be incentivised by the service using smartphone
technology for locating and booking the car share vehicles.

These findings suggest that car sharing does offer an alternative to
car ownership in Wellington, especially for people who want access
to a car occasionally but consider car ownership too inconvenient
or harmful for the environment. For these individuals, car sharing
could also improve their transport choices. Driving is sometimes
the best mode for a journey, and taxi or traditional car rental are
not always suitable. This is supported by international literature
which argues that car sharing is an important component of a
wider transport network [7,46,47].

Certain attributes of car sharing may attract people to or discourage
them from car sharing. In terms of concerns with car sharing, most
of the participants agreed that they would be concerned with the
availability of the vehicles, how much car sharing costs, having
to pick-up/return the vehicles at set times, the proximity of the
vehicles, cleanliness of the vehicles, and insurance. In addition,
the survey respondents also raised concerns about installing car
seats in the car share vehicles, the safety and maintenance of
the vehicles, sharing with other people, a range of operational
concerns, and car sharing having a negative environmental impact
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through encouraging people to drive.

Conversely, many of the respondents highlighted that if car sharing
was more affordable than car ownership, or if there were more
restrictions on car ownership, they would be encouraged to use
the service. Many of the respondents also suggested they would
be encouraged to use the service if it had good availability and
proximity, as well as being convenient and flexible. The use of
EVs and the potential of car sharing to reduce emissions was also
another significant motivation. Overall, the survey results reflect a
range of concerns and motivations in relation to car sharing. Many
of these concerns can be overcome by offering an affordable, cost
effective, convenient and environmentally friendly alternative to
car ownership. Car sharing can benefit from its ability to overcome
many of the inconveniences of car ownership, including not being
readily able to park.

Interview results

Internationally, car sharing has faced a range of barriers before
becoming successful. To understand whether car sharing in
Wellington faces similar barriers, the stakeholder interview
participants (described earlier) were asked what they see as the
main barriers facing the service in Wellington.

Access to Public Car Parks

Most of the stakeholders identified access to parking as one of the
main barriers facing car sharing. Car share providers were clear
that access to subsidised on-street parking was critical for their
business model to succeed. Under its 2016 Low Carbon Capital
Plan, the Wellington City Council had already committed 100 car
parks, over 3 years, across the city for car share and EVs. All the
car share providers were positive about this policy, and believed
it to be a good start, especially considering the restrictive nature
of the earlier council policy. Concerns remained, however, that
the policy’s requirement to prove demand before any allocation
of parks might prevent the companies from getting quickly to
the scale necessary for a successful car share scheme. At the
time of writing, a recent policy change enabled ‘free floating’
parking - the right for car share vehicles to be able to park in
any public car park within a certain zone. This has goes some
way in addressing concerns around the limited number of parks
dedicated to car share.

The international literature makes it clear that providing some
free or reduced cost public car parks is important for supporting
the growth of car sharing [5,10]. The process of allocating (and
charging for) public space to a commercial business is a politically
delicate matter. The price paid for parking in Wellington may
become more of a barrier in the future as car share companies
grow and require more parking spaces. Future research providing
more empirical evidence of the public benefits of car sharing in
Wellington could help address this issue.

New Zealand’s Car Culture and Awareness of Car Sharing
Several interviewees identified lack of awareness of car sharing,
and understanding about how car sharing works, as a key barrier.
Local governments could help overcome this barrier by helping
the car share providers advertise their service.

Several participants identified another key barrier to car sharing as
New Zealand’s car culture and the low cost of car operation. They
suggested that it will be difficult to convince many New Zealanders
to give up car ownership in favour of sharing. Cars are relatively
cheap to buy and run in New Zealand, and people often do not
understand or ignore the full cost of car ownership (including

depreciation, insurance, registration, warrant of fitness, petrol,
environmental impacts, etc.). If the full cost of car ownership is not
considered, then car sharing can appear expensive in comparison.
In terms of overcoming these barriers, several interviewees noted
that local and central government policy could highlight the cost
of car ownership and remove incentives for driving such as free
parking.

Wellington has lower rates of car ownership and car use than the
rest of New Zealand. This suggests there is less of a car culture in
Wellington, and this may present less of a barrier than elsewhere
in New Zealand. The impact of New Zealand’s car culture on car
sharing, and car sharing’s ability to help the country transition
towards more sustainable transport patterns is an area for further
exploration.

Wellington’s small population and financing car sharing
Several participants spoke about the difficulty of developing car
sharing in Wellington because of its small population, which
can make it difficult to finance car sharing and build it to a
successful scale. Research undertaken in New Zealand found
that lack of funding was a key barrier facing transport innovators
in the country, including car share schemes [48,49]. The overseas
literature also identified financing of car sharing as a key barrier,
especially for new entrants in the market [4,7,27,28]. Relatively
few car sharing schemes are completely self-supported from
user fees, and depend on financial assistance from government
and private investors [4,29]. Public funding has included start-up
grants, guaranteed use by government agencies and subsidised
access to public parking. The Low Emission Vehicle Contestable
Fund has provided one avenue for support for car share providers
in New Zealand. However, this fund is geared towards projects
which encourage the uptake of EVs. Car share providers could be
supported by funding that is specifically aimed at their services,
and which acknowledges and is proportionate to the public good
benefits that car sharing offers regardless of whether they include
EVs in their vehicle fleets.

Most of the participants spoke about Wellington’s small population
and how that makes it difficult to provide services like car sharing.
Several participants spoke about whether car share providers
can get the scale necessary to be successful in Wellington. On
the positive side, the interviewee from Mevo noted that New
Zealand’s small population means that it is not a market priority
for global car share operators, and this gives local operators an
opportunity in the space.

Conclusion

This study addresses the lack of research on car sharing in New
Zealand, and Wellington in particular. This research gap matters
because car sharing offers a range of public benefits, including
those arising from reduced car ownership and vehicle use, in turn
reducing carbon emissions and pollution. Car sharing can also
facilitate the uptake of walking and cycling, improve public health,
improve people’s transport choices, and save individuals and
businesses money. Due to the public good benefits that car sharing
can offer, there is an argument for local and central government
in New Zealand to support car share providers, particularly in the
early stages of their development.

This research has provided evidence that the people most interested
in using car sharing in Wellington have similar characteristics to
car share members overseas. This includes people who use a car
occasionally but do not necessarily own one, and households made
up of flats/groups of people living together, single people living
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alone, and couples without children at home. Car sharing also
appears to be more attractive to people who have limited access
to parking and to people who for the most part travel by public
transport, walking and cycling. Car sharing could act as a substitute
for car ownership for people who only drive occasionally as most
of the time other modes meet their travel needs. Many residents of
inner Wellington fit this description, and this population is growing
rapidly. The survey results also indicate that the respondents most
interested in car sharing considered it to be more convenient than
owning a car, and that it would improve their transport choices,
as well as offering an environmentally friendly alternative to car
ownership.

This study has also provided insight into the barriers that face
car sharing in Wellington. The survey results reflect a range
of concerns people have in relation to car sharing, such as the
availability of the car share vehicles, and the cost of car sharing.
Many of these concerns can be overcome by providers offering an
affordable, cost effective, convenient and environmentally friendly
alternative to car ownership. In addition, car sharing can benefit
from its ability to overcome many of the inconveniences of car
ownership including, for city residents, the cost of parking. For car
share providers, a key barrier has been gaining access to low-cost
or free public parking, but the city council’s accommodation of
new parking arrangements, particularly the free-floating model,
eases this constraint. Further barriers include finance for car
sharing, lack of public awareness and New Zealand’s car culture.
Significant progress has already been made in Wellington to
remove the barriers facing car sharing. Future research providing
more empirical evidence on the extent of the public benefits of
car sharing in Wellington would be valuable in assessing this
innovation in urban mobility.

Acknowledgement

The research reported here was supported through a scholarship
from the New Zealand Centre for Sustainable Cities Resilient
Urban Futures Programme, funded by the New Zealand Ministry
of Business, Innovation, and Employment.

References

1. Early L, Howden-Chapman P, Russell M (2015) Drivers of
urban change. Wellington: Steele Roberts Aotearoa.

2. Statistics New Zealand (2013) NZStat 2013 Census. Retrieved
4 June 2017, from http://nzdotstat.stats.govt.nz/wbos/Index.
aspx.

3. Ministry for the Environment (2017) New Zealand’s
Greenhouse Gas Inventory 1990-2015. Ministry for the
Environment. Retrieved from http://www.mfe.govt.nz/
sites/default/files/media/Climate%20Change/FINAL%20
GHG%20inventory%20-%2025%20May.pdf.

4. Barth M, Shaheen S (2002) Shared-use vehicle systems:
Framework for classifying carsharing, station cars, and
combined approaches. Transportation Research Record:
Journal of the Transportation Research Board 1791:105-112.

5. Shaheen S, Cohen A (2013) Carsharing and personal vehicle
services: Worldwide market developments and emerging
trends. International Journal of Sustainable Transportation
7:5-34.

6. Martin E, Shaheen S (2010) Greenhouse gas emission impacts
of carsharing in North America. Mineta Transportation
Institute, San Jose State University. Retrieved from https://
tsrc.berkeley.edu/publications/greenhouse-gas-emission-
impacts-carsharing-north-america-final-report

7. Litman T (2000) Evaluating carsharing benefits. Transportation
Research Record: Journal of the Transportation Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Board 1702: 31-35.

Martin E, Shaheen S (2011) The impact of carsharing on
public transit and non-motorized travel: An exploration of
North American carsharing survey data. Energies 4: 2094-
2114.

Shaheen S, Cohen A (2016) Innovative mobility carsharing
outlook: Winter 2016. Transportation Sustainability Research
Center, UC Berkeley. Retrieved from http://innovativemobility.
org/wp-content/uploads/2016/02/Innovative-Mobility-
Industry-Outlook World-2016-Final.pdf.

Le Vine S, Zolfaghari A, Polak J (2014) Carsharing: Evolution,
challenges and opportunities. Retrieved from http://www.
carsharing.org/research/ICL/SAG_Report Car_Sharing.pdf.
Shaheen S, Chan N (2015) Evolution of e-mobility in
carsharing business models. In D. Beeton & G Meyer (Eds.)
Electric Vehicle Business Models 169-178.

Ministry of Business, Innovation and Employment (2017)
Energy in New Zealand 2017. Retrieved from https://www.
mbie.govt.nz/assets/bc14c2778b/energy-in-nz-2017.pdf
Rode P, Floater G, Thomopoulos N, Docherty J, Schwinger
P (2014) Accessibility in cities: transport and urban form.
Retrieved from http://eprints.Ise.ac.uk/60477/.

Martin E, Shaheen S, Lidicker J (2010) Impact of carsharing
on household vehicle holdings: Results from North American
shared-use vehicle survey. Transportation Research Record:
Journal of the Transportation Research Board 2143: 150-158.
Baptista P, Melo S, Rolim C (2014) Energy, environmental
and mobility impacts of car-sharing systems. Empirical results
from Lisbon, Portugal. Procedia - Social and Behavioral
Sciences, 111: 28-37.

Cairns S, Harmer C (2012) The emission impacts of car clubs
in London. Transport Research Laboratory. Retrieved from
https://trid.trb.org/view.aspx?id=1136673.

Firnkorn J, Miiller M (2011) what will be the environmental
effects of new free-floating car-sharing systems? The case of
car2go in Ulm. Ecological Economics 70:1519-1528.
Nijland H, van Meerkerk J (2017) Mobility and environmental
impacts of car sharing in the Netherlands. Environmental
Innovation and Societal Transitions 23: 84-91.

Rabbitt N, Ghosh B (2016) Economic and environmental
impacts of organised Car Sharing Services: A case study of
Ireland. Research in Transportation Economics 57: 3-12.
Kent JL (2014) Carsharing as active transport: What are the
potential health benefits? Journal of Transport & Health 1:
54-62.

Costello A, Abbas M, Allen A, Ball S, Bell S, et al. (2009)
Managing the health effects of climate change. The Lancet
373:1693-1733.

Kelly P, Kahlmeier S, Gotschi T, Orsini N, Richards J, et al.
(2014) Systematic review and meta-analysis of reduction in
all-cause mortality from walking and cycling and shape of
dose response relationship. International Journal of Behavioral
Nutrition and Physical Activity; London 11.

Katzev R (2003) Car sharing: A new approach to urban
transportation problems. Analyses of Social Issues and Public
Policy 3: 65-86.

Kim J, Rasouli S, Timmermans H (2017) Satisfaction and
uncertainty in car-sharing decisions: An integration of hybrid
choice and random regret-based models. Transportation
Research Part A: Policy and Practice 95: 13-33.

Steininger K, Vogl C, Zettl R (1996) Car-sharing organizations:
The size of the market segment and revealed change in
mobility behavior. Transport Policy 3: 177-185.

Litman, T (1999) Carsharing benefits to consumers and
society. World Transport Policy & Practice 5.

J Ear Environ Sci Res, 2020

Volume 2(3): 7-8



Citation: Lucia Sobiecki, Ralph Chapman (2020) Car Sharing In a Compact City: Pinning Down the Benefits and Barriers. Journal of Earth and Environmental Science
Research. SRC/JEESR-123. DOL: https://doi.org/10.47363/JEESR/2020(2)123.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Bleischwitz R, Bahn-Walkowiak B, Irrek W, Schepelmann
P, Schmidt-Bleek F, et al. (2009) Eco-innovation-putting the
EU on the path to a resource and energy efficient economy.
Wuppertal Spezial, Wuppertal Institut fiir Klima, Umwelt
und Energie. Retrieved from http://www.econstor.eu/
handle/10419/59278.

Enoch MP, Taylor J (2006) A worldwide review of support
mechanisms for car clubs. Transport Policy 13: 434-443.
Shaheen S, Schwartz A, Wipyewski K (2004) Policy
considerations for carsharing and station cars: Monitoring
growth, trends, and overall impacts. Transportation Research
Record: Journal of the Transportation Research Board
1887:128-136.

Dowling R, Kent JL (2015) Practice and public—private
partnerships in sustainable transport governance: The case of
car sharing in Sydney, Australia. Transport Policy 40: 58-64.
MacManus R (2017) Transport as a service: are we there
yet? Retrieved 11 June 2017, from https://www.newsroom.
c0.nz/2017/05/28/30812?slug=here-in-my-car.

Linklater D (2018) Kiwi company launches first ‘free-floating’
car share programme in Australasia. Retrieved 20 May 2018,
from http://www.stuff.co.nz/motoring/news/103756937/kiwi-
company-launches-first-freefloating-car-share-programme-
in-australasia.

Mevo (2017) Mevo car share on track for 50+ EV fleet in
Wellington. Retrieved 12 June 2017, from http://www.scoop.
co.nz/stories/BU201705/S00316.htm.

Hayward M (2017) Shared electric cars on the horizon for
Christchurch residents. Retrieved 20 May 2018, from http://
www.stuff.co.nz/business/96528885/shared-electric-cars-on-
the-horizon-for-christchurch-residents.

Young C (2017) Chch council to retire 52 petrol cars in
favour of car sharing. Retrieved 7 September 2017, from
http://www.radionz.co.nz/national/programmes/checkpoint/
audio/201857561/chch-council-to-retire-52-petrol-cars-in-
favour-of-car-sharing.

Rowe, D. (2017, September 17). The ‘AirBnB for cars’
that could forever change the way New Zealanders drive.
Retrieved 20 May 2018, from https://thespinoff.co.nz/society/
yourdrive/17-09-2017/the-airbnb-for-cars-that-could-forever-
change-the-way-new-zealanders-drive/.

Devlin C (2015) Wellington car-sharing platform Roam
aims to unlock worldwise car ownership. Stuff. Retrieved
from http://www.stuff.co.nz/business/industries/70289746/
wellington-carsharing-platform-roam-aims-to-unlock-
worldwide-car-ownership.

Ministry of Transport (2016) Annual fleet statistics 2016.
Retrieved 12 August 2018, from https://www.transport.govt.
nz/assets/Uploads/Research/Documents/Fleet-reports/The-
NZ-Vehicle-Fleet-2016-web.pdf.

Energy Efficiency and Conservation Authority (2017) Low

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

emission vehicles contestable fund. Retrieved 15 June 2017,
from https://genless.govt.nz/businesses/co-funding-and-
support/business-co-funding-and-support-programmes/low-
emission-vehicles-contestable-fund/about-the-fund/.
Auckland Transport (2015) Auckland Transport parking
strategy. Auckland Transport. Retrieved from https://at.govt.
nz/media/1119147/Auckland-Transport-Parking-Strategy-
May-2015.pdf.

Christchurch City Council (2016) Car share policy. Retrieved
31 May 2016, from https://www.ccc.govt.nz/the-council/
plans-strategies-policies-and-bylaws/policies/transport-
policies/car-share-policy.

Wellington City Council (2016a) Car share policy 2016.
Wellington City Council. Retrieved from http://wellington.
govt.nz/~/media/your-council/plans-policies-and-bylaws/
files/car-share-j001370.pdf?la=en.

Wellington City Council (2016b) Low carbon capital: A climate
change action plan for Wellington 2016-2018. Wellington
City Council. Retrieved from http://wellington.govt.nz/~/
media/services/environment-and-waste/environment/files/
low-carbon-capital-plan-2016-2018.pdf?la=en.

Loose W (2010) The state of European car-sharing. Project
Momo Final Report D, 2. Retrieved from http://carsharing.
de/images/stories/pdf dateien/wp2 report englisch final 2.
pdf.

Millard-Ball A, Murray G, Ter Schure J, Fox C, Burkhardt
J (2005) Car-sharing: where and how it succeeds (Transit
cooperative research program No. 108). Washington, DC:
Transportation Research Board of the National Academies.
Britton E (1999) Carsharing 2000-A hammer for sustainable
development. The Journal of World Transport Policy &
Practice 5.

Nawangpalupi C, Demirbilek O (2008) Investigation on
the drivers and the barriers for travel behaviour changes
and the analysis of the impact: A case study of car sharing
in Australia. The International Journal of Environmental,
Cultural, Economic and Social Sustainability 4:1.

Hyde A (2015) Transport in New Zealand: A call for
sustainable transitions. University of Otago, Dunedin, New
Zealand.

Walton S, Hyde A, Patel V (2016) Entrepreneurial actors
in transport systems. An energy cultures perspective.
Dunedin, New Zealand: Centre for Sustainability, University
of Otago. Retrieved from https://otago.ourarchive.ac.nz/
handle/10523/7135.

OECD (2017) The car ownership rate is the highest
in the Organisation for Economic Co-operation and
Development. OECD Environmental Performance
Reviews: New Zealand 2017. Retrieved from http://dx.doi.
org/10.1787/9789264268203-en.

Copyright: ©2020 Lucia Sobiecki and Ralph Chapman. This is an open-
access article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

J Ear Environ Sci Res, 2020

Volume 2(3): 8-8



