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ABSTRACT
Carsharing-facilitating neighbourhood refers to a development
scheme to combine carsharing, sustainable transportation-
residential planning and housing features to promote less private
car use and improve residential environments. Since this concept
is new, little is known about residents’ reactions. This study
focuses on the individuals who indicated zero-interest in living in
such neighbourhoods to discuss the influential factors and
possible improvements for the concept. The analysis is based on a
stated choice experiment conducted in densely populated areas in
the Netherlands. According to the survey results, 25.4% of the
respondents indicated zero-interest. A binary logistic regression
was applied to understand internal influencing factors on
individuals’ zero-interest. Accordingly, respondents’ social-
demographics, travel habits and present housing conditions have
significant influences on their zero-interest. Particularly, zero-
interest residents are more likely to be males, have full-time jobs
or not work, have no child, live in medium-sized cities, own large
gardens, have no driving licence, often travel by private cars or
metros rather than bikes. Besides, based on the unobserved
factors indicated by these individuals, several issues can also lead
to zero-interest, such as objection to top-down governance, doubt
of the necessities to provide shared-cars by neighbourhood
management and lack of disability design.
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Introduction

Carsharing market experienced a fast growth since the 1990s. In Europe, carsharing
membership grew tenfold between 2006 and 2014, growing from 0.2 to 2.2 million
(e.g. Loose 2015). According to the latest carsharing industry analysis of Transportation
Sustainability Research Center (TSRC), UC Berkley, until October 2016, carsharing was
operational on all continents except Antarctica. Carsharing organizations have been dis-
tributed in 2095 cities worldwide (Shaheen, Cohen, and Jaffee 2016). Neighbourhood
carsharing model has the largest share among the carsharing businesses which
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exclusively refers to shared-cars distributed in densely populated, high parking cost, and
robust public transportation equipped neighbourhoods, target local residents (e.g.
Millard-Ball et al. 2005; Shaheen and Cohen 2007; Shaheen 2010; Shaheen and Cohen
2013b). Neighbourhood carsharing, as the supplement of sustainable transportation
modes such as walking, cycling and public transportation, provides alternatives to car
ownership without restricting the individual mobility (Loose 2015). According to an
increasing body of empirical research, neighbourhood carsharing model enables the
households to reduce vehicle kilometres travelled (VKT), and thus reduce private car
holdings and greenhouse gas emission (e.g. Martin, Shaheen, and Lidicker 2010; Coll,
Vandersmissen, and Thériault 2014; Becker, Ciari, and Axhausen 2017).

Witnessing the fast-growing carsharing market and tangible environmental achieve-
ment, local entrepreneurs, municipality authorities and multinational developers are
rethinking how to (re)design real estate for carsharing (e.g. Shaheen and Cohen
2013b; Van De Glind 2016). Carsharing-facilitating neighbourhood is one of the newly
proposed concepts to fulfil this goal. It is defined as a scheme orchestrated by local gov-
ernments/planning authorities, typically in the context of public-private partnerships to
combine carsharing, sustainable transportation-residential planning and attractive
housing elements to reduce private car ownership and improve neighbourhood environ-
ments (Wang, Dane, and Timmermans 2020). The concept carsharing-facilitating neigh-
bourhood has overlapped with the old concept car-free/car-reduced neighbourhood,
because carsharing-facilitating neighbourhood also complies with sustainable transpor-
tation and land use planning (e.g. prioritizing walking and cycling, providing high-
quality transit, restricting parking and road use, creating mixed land use and planning
more public space) which have been implemented in car-free/car-reduced neighbour-
hood. However, carsharing-facilitating neighbourhoods are distinct from traditional
car-free/car-reduced neighbourhood in two ways. First, carsharing-facilitating neigh-
bourhood emphasizes a major impetus of carsharing, i.e. carsharing service in carshar-
ing-facilitating neighbourhood is ideally centrally offered by the neighbourhood
management office and guaranteed by a platform technology for easy access. Carsharing
is supposed to cooperate with sustainable transportation-residential land use planning to
accelerate private car substitution and promote sustainable neighbourhood development
(Wang, Dane, and Timmermans 2020). This feature makes carsharing-facilitating neigh-
bourhood distinct from traditional car-free/car-reduced neighbourhood where carshar-
ing played an auxiliary role (i.e. the number of available shared-cars was typically very
small, approximately one shared-car for every 50–500 households) (e.g. Kushner,
2005). Second, compared with traditional car-free/car-reduced neighbourhoods, carshar-
ing-facilitating neighbourhood emphasizes a direct combination of carsharing and real
estate by involving fundamental housing choice influential attributes in the schemes.
The idea is that providing appealing housing features in carsharing-facilitating neigh-
bourhood can promote the acceptance of such neighbourhoods.

Since carsharing-facilitating neighbourhood is new, present carsharing-facilitating
neighbourhood projects are at planning stages, and relevant research is rare. One of
the most reported projects is Merwede (Utrecht, the Netherlands). It adopts sustainable
transportation-residential planning (e.g. walking and cycling network construction, high
green space density, mixed land use, etc.), and innovatively proposed a wide provision of
carsharing on the site – one shared-car for every three homes (Herranz 2020). Wang,
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Dane, and Timmermans (2020) have done the research regarding carsharing-facilitating
neighbourhood preferences based on a stated choice experiment, in which respondents
were repeatedly (eight times) asked to choose a preferred carsharing-facilitating neigh-
bourhood from two alternatives or choose the ‘I like neither’ option. The research
found that carsharing-facilitating neighbourhood utility is significantly influenced by
stated-choice physical environment attributes (e.g. carsharing cost, carsharing booking
time, shared-car parking distance, green space density, housing living area, housing
costs and building age) and social-demographic attributes (e.g. age, household compo-
sition, net monthly income, work status and education level). Although the research of
Wang, Dane, and Timmermans (2020) has provided an understanding of influential
factors on carsharing-facilitating neighbourhood utility, the research did not pay atten-
tion to the samples who constantly chose ‘I like neither’ in the given eight choice tasks
(i.e. individuals who have zero-interest in living carsharing-facilitating neighbourhoods),
and the underlying influential factors on their choices. Consequently, the ratio of the
zero-interest group, characteristics of the zero-interest group and factors beyond the
stated choice experiment leading to the zero-interest remain unknown. In this research,
we thus aim to supplement answers to these questions. To fulfil this goal, further analysis
is conducted on the dataset of Wang, Dane, and Timmermans (2020), focusing on resi-
dents who indicate zero-interest in living in carsharing-facilitating neighbourhoods. The
analysis is done in three steps, (i) revealing the ratio of zero-interest individuals to sup-
plement a clearer picture of carsharing-facilitating neighbourhood market prospect, (ii)
estimating the influences of observed individual factors on zero-interest to investigate
potential imperfections of current carsharing-facilitating neighbourhood schemes and
(iii) revealing the unobserved factors indicated by the zero-interest individuals to
further discuss the necessities and possibilities of carsharing-facilitating neighbourhood
scheme improvements.

The remaining of the paper is organized as follows. First, a summary is given on the
attempts of cooperation between real estate and carsharing industry in the Netherlands
and on the existing research related to carsharing-facilitating neighbourhood prefer-
ences. Following that, the data resource used in this research is clarified and the charac-
teristics of respondents who have zero-interest in carsharing-facilitating neighbourhoods
are presented. Next, the results of a binary logistic regression analysis are given to explain
how the observed factors influence the zero-interest. After that, several unobserved issues
regarding carsharing-facilitating neighbourhood governance and design, indicated by the
zero-interest individuals, are discussed. In the end, the limitation and future research
plans are elaborated.

Literature review

Attempt to integrate real estate and carsharing in the Netherlands

Local entrepreneurs and multinational developers in the Netherlands have been trying to
integrate real estate and carsharing. The symposium organized by ‘shareNL’ in October
2016 which involved local policymakers, researchers and entrepreneurs working for
Greenwheels and DriveNow deeply discussed how to design real estate for carsharing .
The symposium arrived at five conclusions: carsharing can be the only solution in
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places where financing parking spaces and cars are expensive; flexible workspaces are
likely to attract people who like flexible mobility solutions such as carsharing; real
estate developers and entrepreneurs lack a clear picture of their target group for carshar-
ing, but innovative car rental companies or sharing economy platforms have a much
better picture of current demand for carsharing; numerous economic entities are strug-
gling with inserting the societal benefits of carsharing into business cases. They expect
governments could consider lower prices for carsharing parking places since cars
weigh heavily on cities; it is essential to inform potential inhabitants well about the
alternatives for car ownership.

Meanwhile, in the Netherlands, several carsharing-facilitating neighbourhood projects
are proposed and under discussion. Strijp-S (Eindhoven, the Netherlands), a former
Philips industrial park, proposed to integrate carsharing as a major drive in the renova-
tion scheme. Carsharing is supposed to accelerate residents’ private car reduction to free
more parking space for green space and a better neighbourhood environment. Another
most reported on-going project is Merwede, locate in Utrecht – a bicycle-friendly city
where a third of the population already cycle to the city centre daily (e.g. Rietbergen
2018; Herranz 2020). The design of the project was published at the beginning of
2018, covering an approximately 60-acre site and planning to build mainly apartments
as well as ground-level houses with different in size, price range and layout for 12,000
people. The project focuses on pedestrian and cycling networks with public transpor-
tation that connects to all parts of the Netherlands. Moreover, instead of one (or mul-
tiple) cars per household, filling the streets with congestion and parking spaces, the
project plans to provide a fleet of shared-cars to everyone living there – one shared-
car for every three households (Herranz 2020).

Carsharing-facilitating neighbourhood preferences

Wang, Dane, and Timmermans (2020) applied a stated choice experiment to investigate
residents’ preferences for carsharing-facilitating neighbourhoods. In the experiment,
respondents were repeatedly (eight times) asked to choose a preferred carsharing-facil-
itating neighbourhood from two alternatives or choose the ‘I like neither’ option. A
mixed logit model was applied to the survey data to capture the heterogeneity of individ-
uals’ preferences for carsharing-facilitating neighbourhoods. The model estimated results
showed a decent good-of-fit, leading to a McFadden pseudo Rho-square as 0.377
(>0.200). According to the results, respondents were overall less willing to live in carshar-
ing-facilitating neighbourhoods. Intra and inter-individual variations existed in respon-
dents’ choices of carsharing-facilitating neighbourhoods. Low carsharing cost, little
carsharing booking time, less than 5 min walking or 6–10 min walking to shared-car
parking, high green space density, larger housing living area, low housing costs and
housing built time after 1960 can significantly increase respondents’ willingness to live
in carsharing-facilitating neighbourhoods. Meanwhile, the estimated results indicated
that carsharing-facilitating neighbourhood utilities vary with residents’ social-demo-
graphics. Particularly, living in large-sized cities, having partner and children, complet-
ing higher education, having a part-time job and net monthly income between €1601 and
€2400 were found to increase the utilities of carsharing-facilitating neighbourhoods. As
pioneer research regarding carsharing-facilitating neighbourhood preferences, Wang,
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Dane, and Timmermans (2020) provided an understanding of how the stated-choice
physical environments and social-demographics influence the choice utility.

Data resource

The dataset used for this research is from the carsharing-facilitating neighbourhoods pre-
ference stated choice experiment of Wang, Dane, and Timmermans (2020). To clarify the
data resource, in the following section, the survey design and data administration are
presented.

Since carsharing-facilitating neighbourhood projects remain in the planning stage,
researchers cannot conduct traditional surveys in the built neighbourhoods to learn resi-
dents’ choice preferences. Wang, Dane, and Timmermans (2020) designed a stated
choice experiment to investigate carsharing-facilitating neighbourhood preference.
Fifteen attributes that may have potential influences on carsharing-facilitating neigh-
bourhood preferences were selected for the experiment design. Each attribute was
assigned with different levels to represent varying features to create carsharing-facilitat-
ing neighbourhood alternatives (see Table 1). As a result of orthogonal fractional main
effects design, 128 choice sets, each of which contains two carsharing-facilitating neigh-
bourhood alternatives were created. In case the respondents like neither of the two
alternatives, or have zero-interest in living in such neighbourhoods, an ‘I like neither’
option was added to the choice set (see Figure 1). After that, the 128 choice sets were
divided into 16 blocks. As a result, each respondent received eight choice tasks in the
experiment survey. In each choice task, the respondents were asked to compare the

Table 1. Selected attributes and attribute levels (Wang, Dane, and Timmermans 2020).
Attribute Levels

Carsharing cost3 Free
Equal to public transportation cost (1/4 of private car cost)
Twice of public transportation cost (1/2 of private car cost)
Triple of public transportation cost (3/4 of private car cost)

Carsharing booking time (min) 0–10, 11–20, 20–30, >30
Walking time from carsharing-parking to home (min) 0–5, 6–10, 11–15, >15
Walking time from carsharing-parking to destination
(min)

0–5, 6–10, 11–15, >15

Public transportation accessibility (m) 200, 400, 600, 800
Private parking space 0, 1, 2 no-restriction
Buildings/Greenspace density More green space with fewer buildings

More buildings with less green space
Children Play Area Safety Greater safety of children playing area

Present safety of children playing area
Commuting distance (km) 0–5, 6–10, 11–15, >15
Residential location City centre

City but not city centre
City outskirt
Small town or village

Housing type Semi-detached house
Attached house
Low-rising apartment (≤6 floors)
High-rising apartment (>6 floors)

Housing ownership Own Rent
Housing living size (m2) 40, 70, 100, 130
Total housing cost per month4 (€) 600, 800, 1000, 1200
Building age Before 1960, 1960–1980, 1981–2000, After 2000
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Figure 1. Example of stated choice set (translated from Dutch) (Wang, Dane, and Timmermans 2020).
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two carsharing-facilitating neighbourhood alternatives and choose the preferred alterna-
tive or the ‘I like neither’ option (Wang, Dane, and Timmermans 2020).

After the experiment choice tasks, questions regarding respondents’ demographics,
travel habits and present housing conditions were asked. Moreover, at the end of the
survey, an open optional question was asked to collect respondents’ concerns towards
carsharing-facilitating neighbourhood. This question aimed to supplement understand-
ing of unobserved factors leading to the zero-interest in living in carsharing-facilitating
neighbourhood. The survey was conducted in 12 cities which are located in the highly
populated areas (population density higher than 1000 persons/km2) in the Netherlands,
including large-sized cities (population larger than 300,000), such as Amsterdam, Rotter-
dam, The Hague, Utrecht; medium-sized cities (population between 200,000 and
300,000), such as Almere, Eindhoven, Groningen; and small-sized cities (population
smaller than 200,000), such as Arnhem, Delft, Haarlem, Helmond, Leiden.1 The
survey was conducted online in September 2018 by a Dutch data collection bureau.
Members of the professionally managed panel were invited to participate. Access to
the questionnaire was closed after the targeted number of responses was achieved. As
a result of data collection, 610 valid responses were collected (Wang, Dane, and Timmer-
mans 2020).

Characteristic of zero-interest individuals

To clarify zero-interest individuals, further data analysis was conducted on the dataset of
Wang, Dane, and Timmermans (2020). Accordingly, 155 respondents constantly chose ‘I
like neither’ in eight choice tasks, indicating zero-interest in living in carsharing-facilitat-
ing neighbourhoods, accounting for 25.4% of all valid responses. This result indicates a
rather positive perspective of the potential carsharing-facilitating neighbourhood accep-
tance rate because, in other words, 74.6% of the respondents indicated interest in living in
carsharing-facilitating neighbourhoods.

Figure 2 shows the individuals demographic composition of zero-interest individuals.
To better understand the difference with that of non-zero-interest individuals, a com-
parison between the two groups is presented. As seen in the sample, the male to
female ratio of zero-interest group is 53:47, which is higher than that of non-zero-interest
group, 41:59. In the case of age composition, the ratio of young people of zero-interest
group is lower than that of non-zero-interest group. Particularly, the ratio of younger
than 50 years individuals of zero-interest group is 29.7%, 11.8% lower than that of
non-zero-interest group. The household type composition difference can also be
observed among the two groups. 16.1% of zero-interest group have household types as
couples with children. This ratio is 9.0% lower than that of non-zero-interest group.
Besides, 13.5% of individuals in zero-interest group have part-time jobs. This ratio is
10.7% lower than that of non-zero-interest group. 49.0% of individuals in zero-interest
group do not work. This ratio is 10.3% higher than that of non-zero-interest group.
The full-time working proportions of the two groups are close, 37.4% versus 37.1%.
Last but not least, the ratio of individuals with lower education levels (primary, secondary
or vocational) of zero-interest group is 70.4%, 10.0% higher than that of non-zero-inter-
est group.
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Estimate influences of individual factors on zero-interest

To understand the influences of observed factors on respondents’ zero-interest in living
in carsharing-facilitating neighbourhoods, a binary logistic regression model was applied.
‘Interest’ was entered as the dependent binary variable, in which ‘zero-interest’ was
labelled as ‘1’ and ‘non-zero-interest’ was labelled as ‘0’. Respondents’ demographics,
present housing, and travel habits variables2 which have been proved with significant
influence respectively on housing and traveling-related choices were entered as explana-
tory variables. (e.g. Weisbrod et al., 1980; Kim, Pagliara, and Preston 2005; Zondag and
Pieters 2005; Waddell, 2006 ; Guo and Bhat 2007; Pinjari, Bhat, and Hensher 2009; Bohte,
Maat, and van Wee 2009; Chatman 2009; Schirmer, Van Eggermond, and Axhausen
2014). According to Omnibus tests, p is less than 0.000 (chi-square = 103.235, df = 40).
Thus the estimated model indicated a significant improvement compared with the base-
line model (a model without explanatory variables) (e.g. Mardia 1980; Mardia and Foster
1983). Estimated coefficients of demographics, present housing conditions and travel
habits are shown in Table 2.

Respondents’ demographics such as gender, job type, income and marital status indi-
cate significant influences on individual zero-interest. Compared with females, males are

Figure 2. Demographic composition comparison.
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Table 2. Estimated influences of individual factors on zero-interest.

Coefficient St. Error
p-

value
Exp
(B)

Constant −0.874*** 0.283 0.002 2.397
Demographic
Factors

Gender Male 0.335*** 0.118 0.004 0.716
Female −0.335

Age 18–35 −0.183 0.263 0.485 1.201
36–50 0.092 0.218 0.673 0.912
51–65 0.111 0.174 0.525 0.895
> 65 −0.020

Education Primary and
Secondary

0.174 0.200 0.385 0.840

Vocational 0.185 0.185 0.318 0.831
HBO/University −0.020 0.199 0.922 1.020
Master and PhD −0.339

Job Type Fulltime 0.231 0.184 0.210 0.794
Part-time −0.398** 0.199 0.046 1.489
Not working 0.167

Income ≤ €1600 −0.230 0.201 0.254 1.258
€1601–€2400 −0.315* 0.189 0.095 1.371
> €2400 −0.034 0.224 0.881 1.034
I don’t want to say. 0.579

Marital Status Couple. with children −0.469** 0.230 0.041 1.599
Couple. no children 0.076 0.186 0.683 0.927
Single. no children 0.405** 0.199 0.041 0.667
Others −0.012

Current Housing
factors

Living city scale Large-sized city −0.521*** 0.163 0.001 1.684
Medium-sized city 0.552*** 0.176 0.002 0.576
Small-size city −0.030

Housing size < 50 m2 −0.453 0.345 0.190 1.573
50–75 m2 0.052 0.215 0.808 0.949
76–100 m2 0.099 0.214 0.645 0.906
101–150 m2 −0.096 0.226 0.671 1.101
> 150 m2 0.398

Garden size 1–20 m2 −0.448* 0.230 0.051 1.566
21–100 m2 0.192 0.212 0.365 0.825
> 101 m2 0.411* 0.219 0.060 0.663
No garden −0.155

Housing ownership Own −0.261** 0.132 0.047 1.299
Rent 0.261

Housing cost < €600 0.161 0.195 0.410 0.852
€601–€900 −0.046 0.174 0.790 1.047
€901–€1200 −0.177 0.223 0.427 1.193
> €1200 0.063

Housing location City centre 0.213 0.233 0.361 0.808
City area but not city
centre

−0.077 0.158 0.626 1.080

City outskirts or
countryside

−0.136

Travel habits Transportation modes
ownership (Multi-choice)

Driving licence −0.470*** 0.149 0.002 1.601
Monthly public
transportation pass

−0.159 0.122 0.192 1.173

Private car −0.032 0.177 0.855 1.033
Frequent travel modes
(Multi-choice)

Walking 0.031 0.115 0.784 0.969
Cycling −0.490*** 0.115 0.000 1.633
E-bike −0.213 0.160 0.185 1.237
Bus −0.092 0.131 0.483 1.096
Metro 0.390** 0.152 0.010 0.677
Train −0.130 0.135 0.334 1.139
Private car 0.285* 0.156 0.067 0.752

Note: ***. **. *: Significant at 1%. 5% and 10%.
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more likely to have zero-interest. This result is opposed to most research results of car-
sharing customer characteristics in which males were found more likely to be potential
customers (e.g. Kopp, Gerike, and Axhausen 2015; Becker, Ciari, and Axhausen 2017).
One possible explanation is that the residential environment benefits provided by car-
sharing-facilitating neighbourhood is more attractive to females than males. Moreover,
full-time workers are more likely to have zero-interest than part-time workers do. This
result is constant with the conclusions of ‘Design real estate for carsharing’ symposium
(Netherlands, Oct. 2016): non-flexible workspaces are less likely to attract people to
accept flexible mobility solutions such as carsharing . Another finding is that respondents
who have high income (higher than €2400) are more likely to have zero-interest. The
possible reason is that high-income individuals care less about money-saving and
already have good residential environments. Thus they are less attracted by economic
and environmental benefits provided by carsharing-facilitating neighbourhoods. Last
but not least, households without children are more likely to have zero-interest in
living in carsharing-facilitating neighbourhoods. The possible reason is that no-child
households care less about residential environment improvement, so they are less inter-
ested in carsharing-facilitating neighbourhoods. This finding can be supported by tra-
ditional car-reduced neighbourhood researches which showed that parents with young
children were more willing to live in car-reduced neighbourhoods because they
wanted to provide better living environments for children (e.g. Kushner, 2005; Foletta
and Field 2011). This result might once again indicate that the improved residential
environment is an important attractiveness of carsharing-facilitating neighbourhoods.

Among the present housing variables, living city size, the garden size and ownership
indicated significant influences on zero-interest. Residents who live in medium-sized
cities, such as Almere, Eindhoven and Groningen are more likely to have zero-interest.
We assume that compared with large-sized cities, public transportation networks in
medium-sized cities are inferior (e.g. Millard-Ball et al. 2005; Shaheen and Cohen
2007), but compared with small-sized cities, the extent of medium-sized cities makes
life more car-depended. These situations thus collaboratively make medium-sized city
residents have the least motivations to live in carsharing-facilitating neighbourhoods.
Regarding the influence of residents’ present garden size, it was rarely discussed in pre-
vious mobility-related choice research. However, since one of the carsharing-facilitating
neighbourhood environment benefits is to provide more green space, we expected resi-
dents’ present garden size may have influences on their interests to live in such neigh-
bourhoods. The estimated result is as expected. The larger garden the residents have,
the more likely they have zero-interest in living in carsharing-facilitating neighbour-
hoods. One possible reason is that larger gardens can better cater residents’ demand
for green space. Another significant influential factor is residents’ present housing own-
ership. Residents who currently have no housing ownership are more likely to have zero-
interest in living in carsharing-facilitating neighbourhoods.

The influences of travel habits can be observed from residents’ transportation modes
ownership and frequent travel modes. Residents who have no driving licence are found
more likely to have zero-interest in living in carsharing-facilitating neighbourhoods. This
result is as expected because having a driving licence is a fundamental condition for
shared-cars use. Since residents have no driving licence, the attractiveness of convenient
shared-car availability is small. This result is constant with the findings of previous
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research on carsharing user characteristics, which indicated residents with a driving
licence are more likely to subscribe to carsharing services (e.g. Dowling and Kent
2015; Cartenì, Cascetta, and de Luca 2016). Regarding to the influences of residents’ fre-
quent travel modes, residents who do not often travel by bike, e-bike, bus, or train are
more likely to have zero-interest in living in a carsharing-facilitating neighbourhood.
Those results are as expected. According to self-selection theory, residents who inten-
tionally incline to use green transportation modes are more willing to live in neighbour-
hoods equipped with good transportation alternatives (e.g. Chatman 2009; Nurlaela and
Curtis 2012; Wang and Lin 2014). An interesting finding is that residents who often
travel by metro are more likely to have zero-interest. The possible reason is that their
travel demands can be efficiently catered by metros, thus they have fewer needs for
shared-cars and consequently have less interest in living in carsharing-facilitating neigh-
bourhoods. Last but not least, residents who often travel by private cars are found more
likely to have zero-interest. This result is as expected because carsharing research has
found shared-cars are more efficient for residents who use private cars less often (e.g.
Sioui, Morency, and Trépanier 2013; Kopp, Gerike, and Axhausen 2015). Thus, just as
shared-cars are less attractive to residents who use private cars often, carsharing-facilitat-
ing neighbourhoods are as well less attractive to them.

Unobserved factors influencing zero-interest

Eighteen answers were obtained from the optional open question which asked respon-
dents’ concerns towards carsharing-facilitating neighbourhood scheme. These answers
supplemented understanding of unobserved factors leading to the zero-interest in
living in carsharing-facilitating neighbourhood.

Eleven answers indicated that the current carsharing-facilitating neighbourhood
schemes lack attractiveness. E.g.

‘There is too little interest in it (carsharing-facilitating neighbourhood) in my opinion; and
the benefits are very few in the way it was presented.’(Male respondents, age 55, own 1 car)

‘I don’t want it (carsharing-facilitating neighbourhood), I want to have my own car.’
(Female respondents, age 49, own 1 car)

Not surprisingly, residents’ intrinsic travel propensities have influences on housing and
traveling-related choices. According to self-selection theory, the tendency of people to
make choices relevant to travel behaviour is based on their abilities, needs and prefer-
ences which vary with and are constrained by individual demographics (e.g. van Wee
2009; Cao, Xu, and Fan 2010). For the group who hold strong travel preferences, external
transportation policies are normally less likely to attract them and change their
behaviours.

Four answers indicated that carsharing-facilitating neighbourhoods should not be
imposed by governments and they doubt carsharing-facilitating neighbourhood is a sol-
ution for environmental protection. They added that even if carsharing-facilitating
neighbourhood is needed, governments should leave the choices to people. E.g.

‘The idea (carsharing-facilitating neighbourhood) doesn’t work as collectively imposed. It
must come from the people themselves.’ (Male respondent, age 34, own 2 car)
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‘Leave it (whether to implement carsharing-facilitating neighbourhood) to people to choose.
Governments have enough other ways to save the environment.’ (Female respondent, age
36, own 1 car)

We infer that those concerns are partially trigged by the description in the stated choice
experiment, where it is illustrated as ‘ … to reduce private car usage, governments are
proposing to construct/reconstruct carsharing-facilitating neighbourhoods’. However,
the concerns indicate the importance of resident autonomy in carsharing-facilitating
neighbourhood implementation. Some traditional car-reduced neighbourhoods, such
as Vauban, GWL Terrein, have provided experience in this regard. For example, in
GWL Terrein planning process, residents were involved from the beginning in the
land use redevelopment decision council. The residents won out from companies who
intended to use GWL Terrein as an extensional industrial area and decided to create
car-free eco-community on the GWL Terrien. The resident autonomy in GWL
Terrein development process was all along supported by politicians and local community
centre (Foletta and Field 2011).

Two answers indicated that it is not necessary to offer shared-cars by neighbourhoods. E.g.

‘Offering shared-cars by neighbourhood is unnecessary. People who want to use shared-cars
can arrange this themselves with neighbours.’ (Female respondent, age 27, own 0 car)

According to this answer, the increasingly diverse carsharing platforms may compete
with the appeal to offer carsharing service in carsharing-facilitating neighbourhoods.
For example, the newly emerged platforms such as Snappcar and Mywheels have
enabled car owners to ‘upload’ the information of their cars on websites, and thus the
neighbours can rent their cars (Boztas 2017). If these platforms are sufficiently con-
venient, the service to offer shared-cars in carsharing-facilitating neighbourhood might
become less attractive. However, it should also be noticed that, besides providing
shared-car services, carsharing-facilitating neighbourhood also has advantages in provid-
ing housing benefits and better neighbourhood environments.

One answer indicated that the zero-interest is due to the worries of individual physical
disability:

‘Overall I think it (carsharing-facilitating neighbourhood) is a good idea. But I have pro-
blems with my muscle. I can’t walk very long. I am afraid shared-cars are parked too far
away. I also worry they don’t allow me to own my car.’ (Female respondents, age 76, own
1 car)

This concern indicates the issue of public transit social equity (e.g. Garrett and Taylor
1999; Mueller and Steiner 2011; Shaheen, Cohen, and Farrar 2019). Transit has been con-
sidered as a tool to alleviate inequity by providing access to opportunity to disadvantaged
populations. However if the disadvantaged populations, such as disabled people, low-
income groups, etc. are disregarded in the planning of carsharing-facilitating neighbour-
hood, it is possible that the social equity cannot be ensured.

Discussion and conclusion

This paper focused on the individuals who indicated zero-interest living in carsharing-
facilitating neighbourhood. By investigating the ratio of zero-interest group, the
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characteristics of zero-interest individuals, and unobserved factors leading to zero-inter-
est in living in carsharing facilitated neighbourhoods, this research provides a clearer
picture of potential market share and helps to understand the possibilities to improve
carsharing-facilitating neighbourhood schemes. The research analysed the dataset of
Wang, Dane, and Timmermans (2020) who applied a stated choice experiment to inves-
tigate residents’ preferences for carsharing-facilitating neighbourhoods. Accordingly,
25.4% of the respondents indicated zero-interest in living carsharing-facilitating neigh-
bourhoods. This result, in another word, gives a promising perspective of carsharing-
facilitating neighbourhood potential acceptance, as 74.6% of the respondents indicated
interest in living in such neighbourhoods.

To understand the factors influencing residents’ zero-interest in living carsharing-
facilitating neighbourhoods, a binary logistic regression was applied. Respondents’
‘zero-interest’ or ‘non-zero-interest’ were entered as binary dependent variable, and
demographics, present housing and travel habits variables were entered as explanatory
variables. According to the results, residents who have zero-interest in living in carshar-
ing-facilitating neighbourhoods are more likely to be males, have fulltime job or not
working, have no child, live in medium-sized cities, own large gardens, have no
driving licence, often travel by private cars or metros rather than bikes. Based on the
results, three potential improvement points can be extracted for the current carshar-
ing-facilitating neighbourhood schemes. First, since the growing body of commuter-tar-
geted carsharing projects indicates a large demand for commuting-related carsharing
service (e.g. Shaheen and Rodier 2005; Steininger and Bachner 2014), it is of interest
to improve the carsharing-facilitating neighbourhood schemes for full-time workers by
combining with commuter-targeted carsharing projects. Second, considering that
medium-sized cities also have high demands for reducing parking spaces to relieve
urban land shortage, it is important to investigate how to design carsharing-facilitating
neighbourhood for medium-sized city residents to promote a larger acceptance. Third,
providing more green space, a fundamental planning strategy to improve neighbourhood
environment in carsharing-facilitating neighbourhood schemes, may be less attractive to
residents who own large gardens. It is of importance to investigate the preferences of
these residents to supplement design principles for carsharing-facilitating neighbour-
hood. However, it is also of importance not to sacrifice the preferences of non-zero-inter-
est group, because providing more green space was significantly preferred by non-zero-
interest group (Wang, Dane, and Timmermans 2020).

Based on an optional open question which asked respondents’ opinions towards car-
sharing-facilitating neighbourhoods, several major issues were leading to zero-interest in
living in carsharing-facilitated neighbourhoods. The first issue was the objection to the
top-down governance. Regarding this issue, we suggest to adopt bottom-up governance
in carsharing-facilitating neighbourhood implementation. For example, involve potential
residents of the neighbourhood for co-design and co-production stages to facilitate resi-
dents’ initiatives of car-free development. The second issue is the doubt of the necessity
to offer carsharing service by the neighbourhood management, because increasingly
diverse carsharing forms may compete with the appeal to offer carsharing service in car-
sharing-facilitating neighbourhoods. Regarding this issue, it might be helpful to fully
inform potential residents of all the benefits of living in carsharing-facilitating neigh-
bourhood. For instance, residents should be informed that they can not only benefit
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from carsharing services, but also housing benefits and better neighbourhood environ-
ments. Besides, residents should be informed that carsharing subscription is not manda-
tory. Residents who pursuit car-free environments are also welcome to live in carsharing-
facilitating neighbourhood, as long as they meet the car reduction requirements. More-
over, it is fundamental to keep the carsharing services in carsharing-facilitating neigh-
bourhoods up-to-date. It could be done by allowing market-driven platforms to exist
in carsharing-facilitating neighbourhoods, or developing an integrated carsharing plat-
form to provide diverse carsharing forms, such as renting, peer to peer, B2C, etc. The
third issue is the lack of carsharing design for the disabled. It might be helpful to set dedi-
cated carsharing parking and ensure accessibility for the people who are physically
unable. Besides, it is helpful to design a carsharing system consisting of wheelchair
entry and manually propelled wheelchairs (requires an intelligent control system of
the seats in the vehicle and securing the wheelchair) for people who have limited
motor disability, sight or hearing disorders (Choromański and Grabarek 2015).

Still several limitations remain in this research. First, although this research revealed
that it is necessary to improve the carsharing-facilitating neighbourhood concept for
full-time workers, medium-sized city residents and residents owing large gardens, etc.,
the elaborated measurements to fulfil these goals were not sufficiently investigated. To
elaborate on the measurements, interviews with targeted groups, entrepreneurs and pol-
icymakers are needed. Second, the present research cannot examine the influences of
policy interventions on individual zero-interest in living in carsharing-facilitating neigh-
bourhoods. It is of interest to conduct longitudinal surveys or randomized experiments to
examine how the intervention could enhance their interest. Third, the current carsharing-
facilitating neighbourhood concept only focuses on the combination of carsharing, car-
free planning and housing features, mainly discussing if carsharing helps to promote a
car-free neighbourhood development. One limitation of the concept is that other innova-
tive sustainable transportation options such as zero-emission private cars, MaaS were not
emphasized in this study. Considering these options are becoming popular, it is of interest
to investigate the acceptance of carsharing lifestyle by combining these sustainable trans-
portation options. Fourth, the present research did not take into account the socio-psycho-
logical influences on carsharing-facilitating neighbourhood choices. From a socio-
psychological perspective, carsharing-facilitating neighbourhood acceptance could be
considered as a choice under volitional control in which case individuals’ attitudes are
important (e.g. Ajzen, 2011). According to the research, attitudes towards the environ-
ment, technology, trust of stewardship, perceptionof innovativeness have significant influ-
ences on residential and transportation-related choices (e.g. Kim, Rasouli, and
Timmermans 2014; Acheampong and Siiba, 2020). It is of interest to elaborate on the
socio-psychological influences on carsharing-facilitating neighbourhood choices.

Notes

1. According to the population data of CBS, the Dutch governmental institution that collects
statistical information about the Netherlands. https://www.cbs.nl/nl-nl/dossier/nederland-
regionaal/wijk-en-buurtstatistieken

2. In the dataset of Wang, et al. (2020), respondents’ present housing conditions and travel
habits were asked after the stated choice. Those questions include:

How large is your present housing living area?
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How large is your garden?
Do you own or rent your housing?
How much in total do you spend on housing per month (Incl. all. E.g. rent/mortgage,

water, electricity, tax, insurance, parking, etc.)?
What is the location of your housing?
How far is the bus/tram station from your housing?
How far is the metro station from your housing?
What kind of transportation modes do you have? (Multi-choice).
What are your often travel modes (Multi-choice)?

3. An average relative cost of using carsharing for a same travel demand (e.g. same travel dis-
tance) compared with using public transport or private cars.

4. Include all, e.g., rent/mortgage, water, electricity, tax, insurance, parking etc.
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