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Abstract

Facing the challenges of motorised traffic, many cities around the globe started imple-
menting measures to transform their urban transport systems. One of the major challenges
for the success of adequate policies is not only their effectiveness but also whether they
are accepted by city residents. With a quantitative case study in four neighbourhoods in
Frankfurt am Main (N=821), this article investigates the acceptability of three measures:
(i) parking management, (ii) the conversion of car lanes into cycle lanes and (iii) the
closure of an inner city arterial road to car traffic. The results show a surprisingly high
acceptability for all measures if the benefits for local residents are tangible. Thus, success-
ful policy packages may combine push measures with either pull measures, as suggested
frequently in the literature, or with improvements for other land uses (e.g. re-using former
car-parking spaces for non-transport purposes, such as greenery or seating areas). Further-
more, the perceived effectiveness, daily travel practices and intentions to reduce car use,
the built environment and, to a lesser degree, socio-demographics explain differences in
acceptability by population group.
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Introduction

Many policymakers and researchers emphasise the need to transform the current car-dom-
inated mobility system to accommodate both the needs of today’s and future generations,
to mitigate climate change, land degradation and the exploitation of fossil fuel resources
and to improve urban quality of life (UNFCCC 2015; WBGU 2016; Geels et al. 2017;
Brand et al. 2021). This transformation has already started in many urban areas worldwide,
for example with the growing importance of non-motorised modes, in particular cycling,
improved public transport services, the rise of digital and sharing options (e.g. MaaS —
Mobility as a Service) and, most importantly, the limitation of and reduction in private car
use, e.g. through parking management, road pricing, etc. (Gehl 2010; Aldred et al. 2019;
Lanzendorf et al. 2022).

However, daily travel practices as well as planning and policy decisions by local authori-
ties remain dominated by the prevalence of the private car. Despite well-known successes
in other ‘best practice’ cities, policymakers often hesitate to implement effective strategies
to reduce car dependence, since they are afraid that local residents and other stakeholders
will not accept them (Bratzel 1999; Ryghaug and Toftaker 2016; Kirschner and Lanzendorf
2020b).

This gap between the effectiveness and acceptability of transport-related policies is
a challenge for policymakers and researchers. For example, Steg (2003) and Harms and
Probst (2008) argue that people often readily accept ‘pull’ measures, i.e. measures that
improve and increase the attractiveness of alternatives to the private car, but these measures
are only to a lesser degree effective for a modal shift away from the private car. Conversely,
‘push’ measures, those that reduce the attractiveness of private car use by increasing the
costs and time needed for driving or parking, are far more effective in their impact on modal
shift. Unfortunately, individuals are less likely to accept these measures, since they involve
higher costs or travel times as well as a perceived restriction of their personal freedom to
move (Steg 2003). Thus, many researchers recommend combinations of ‘push’ and ‘pull’
strategies to accomplish a modal shift that is both effective and acceptable (Steg 2003; Gér-
ling and Schuitema 2007; Borjesson et al. 2012).

So far, many case studies have focused on monetary transport measures. Our study, in
contrast, examines measures that focus more on the redistribution of public space. It is
the objective of this article to analyse the public acceptability of transport-related policy
measures in an urban setting. All investigated measures aim to improve the quality of life
in urban neighbourhoods, but also contribute to modal shifts by promoting non-motorised,
public and shared modes, by reducing the space allocated to the private car and by simul-
taneously redistributing public space for other transport or non-transport uses. We focus on
three urban transport policy measures combining ‘push’ and ‘pull’ elements to reduce the
use of private cars and increase the use of alternative modes: (i) the expansion of parking
management with increased prices and the redistribution of on-street parking space for other
purposes, (ii) the conversion of car lanes into cycle lanes and (iii) the closure of an inner-
city, four-lane road section to car traffic and its conversion for non-motorised transport and
other non-transport uses.

The selection of these measures in the case study was inspired by ongoing public discus-
sions, media coverage and efforts in the city of Frankfurt am Main for a transformation of
the urban transport system. The local government implemented all three measures at least
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temporarily in some small areas in Frankfurt am Main between 2020 and the end of 2021
when we conducted a quantitative survey to assess the residents’ support for these. How-
ever, it was not the aim of this study to evaluate the acceptance of these particular early
implementations. Instead, we wanted to assess, more generally, how the local population
perceived the potential expansion of these measures either to their own residential neigh-
bourhood (for parking management and lane conversions) or permanently (in the case of
the inner city road closure).

For each of the three measures, we will not only assess their acceptability by the popula-
tion, but also develop a framework for explaining the differences in the levels of accept-
ability using four factors: (i) the perceived effectiveness of the different measures, (ii) travel
practices and intention to reduce car use, (iii) the built environment and (iv) socio-demo-
graphics. It should be noted that the three measures took place within the same time period
and within the same city, but were not part of a consistent strategy by the local government
or other stakeholders (cf. more details in section 3.1). Thus, this article will analyse and
compare the factors and their effects for each of the measures separately.

The remainder of this article is structured as follows. In section 2, we outline the related
state of the art and, in section 3, the case study and the methodology employed. Next, the
results are discussed in sections 4 and 5. In section 4, we analyse the acceptability of differ-
ent measures and, in section 5, factors explaining the differences in acceptability between
various population groups. Section 6 discusses the findings and, ultimately, the paper ends
with some conclusions.

Literature review: factors affecting the acceptability of transport
policies

Public acceptability is a key precondition for the successful implementation of transport
policies (Steg 2003; Kallbekken et al. 2013) and, consequently, for the transformation of cit-
ies. We understand acceptability as an (affirmative) attitude towards a measure and thus — in
contrast to ‘acceptance’ — the term does not comprise a behavioural reaction but an evalua-
tion of the expected outcomes of a measure (Schade and Schlag 2000; Schuitema and Steg
2008). Previous findings indicate that the perceived effectiveness, perceived fairness and
personal outcome expectations are among the most important factors to explain the accept-
ability of a measure (Schade and Schlag 2003; Eriksson et al. 2008; Andor et al. 2020).

If a person expects the implementation of a transport policy to be effective at reducing
environmental or travel-related problems, he or she is more likely to be in favour of the
policy. Nevertheless, this relationship may be causal in both directions (Eliasson and Jons-
son 2011). Rienstra et al. (1999), for example, point out that a general rejection of a policy
can lead to strategic answers from respondents and, thus, to a lower perceived effectiveness.
Similarly, Bolderdijk et al. (2017) argue that an individual’s perception of negative personal
consequences may reduce the perceived effectiveness, an effect they label ‘effectiveness
skepticism’.

The perceived fairness and personal outcome expectations of a transport policy are
related to an individual’s daily travel practices and intention to reduce car use, the built
environment and socioeconomic characteristics. For example, regular cyclists or public
transport users are more often in favour of a reduction in car infrastructures and regular car
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drivers are more reluctant towards this (Andor et al. 2020; Kirschner et al. 2020). Similarly,
the absence of a private car or a driver’s licence increases the acceptability of congestion
charges or taxes (Eliasson and Jonsson 2011; Nilsson et al. 2016). Hence, we assume that
car-oriented travel practices, like regular car use as well as permanent car availability, have
a negative impact on the acceptability of the transport policies being investigated. Regular
use of alternative mobility options, like cycling, walking and public transport, on the other
hand, is expected to positively affect acceptability.

Furthermore, daily car travel may be less important to explain the acceptability of mea-
sures than the subjective intention to reduce car travel. While a person’s expectation to
reduce his/her own car use due to a measure seems to have only a limited effect (Schuitema
et al. 2010, b), the willingness to reduce personal car travel in general, independently of a
specific local transport policy measure, may increase the acceptability of related measures
(Jakobsson et al. 2000; Bamberg and Rolle 2003; Eriksson et al. 2006). Similarly, in a Ger-
man case study, Kirschner and Lanzendorf (2020b) distinguish between three types of car
owners using the stage model of self-regulated behavioural change (Bamberg 2013): (i)
those who are very much devoted to and partly dependent on frequent car travel (‘predeci-
sion stage’); (ii) those who are considering reducing their car use, but are, as yet, undecided
as to how to achieve this goal (‘preaction/action stage’); and (iii) others who have already
limited and reduced their car use despite still owning a car (‘postaction stage’). For the last
type, the acceptability of suggested parking management measures was significantly higher
than for the first one (Kirschner and Lanzendorf 2020b). Thus, we expect people who intend
to reduce their personal car use to be more supportive of transport related policy measures
aiming to reduce car traffic.

The built environment is both the outcome of and the precondition for the automobile
society and structures we find in cities today. Ewing and Cervero (2010) summarise that the
built environment can be characterised by so-called ‘5d’ variables: density, diversity, design,
destination accessibility and distance to transit. Since the individually expected outcomes
of urban transformation processes differ depending on a neighbourhood’s built environ-
ment (Westin et al. 2016), we expect the acceptability of transport measures to vary as
well. Kirschner and Lanzendorf (2020b), for example, found surprisingly high support for
restrictive parking measures in a dense urban environment in Frankfurt am Main. Eliasson
and Jonsson (2011) and Winslott-Hiselius et al. (2009) provide evidence, with the example
of Stockholm (Sweden), that road pricing is less popular in suburban areas than in more
centrally located neighbourhoods. Since the built environment elements in cities are highly
complex and it is difficult to discern the effects of single elements, we focus on residential
neighbourhoods with different characteristics, like population density, type of housing, dis-
tance to the inner city and accessibility of other areas by travel mode. Though we assume
that the residential neighbourhood is a decisive factor in a resident’s acceptability of trans-
formation measures, we do not claim that this is merely a causal effect, since residential
self-selection effects are at play as well (e.g. Cao et al. 2009).

Finally, the influence of sociodemographic factors on acceptability has already been
demonstrated in some cases, but varies between the policies analysed. Most frequently, a
significant correlation was found between income and attitudes towards monetary instru-
ments, with lower income having a negative effect on the advocacy of parking or conges-
tion charges (Nilsson et al. 2016; Andor et al. 2020; Kirschner and Lanzendorf 2020b).
Jakobsson et al. (2000) and Bamberg and Rélle (2003) also showed that people with a lower
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income are more likely to perceive the introduction of road pricing as unfair and, thus, less
acceptable than people with a higher income, as they feel pressured to reduce their car use
due to rising travel costs. Other studies suggest that women are more negative than men
towards monetary measures, such as congestion charges (Eliasson and Jonsson 2011) or
fuel taxes (Kallbekken et al. 2013; Andor et al. 2020). This might be influenced by differ-
ences in the perceived fairness of pricing strategies (Andor et al. 2020), since women have
less access to more expensive travel options due to, on average, lower salaries (Kawgan-
Kagan 2020). Car-free city centres, on the other hand, seem to be more acceptable to female
respondents (Polk 2003; Andor et al. 2020) potentially because women tend to be more
environmentally concerned and feel less threatened if a measure questions a “stereotypical
view of car use” (Polk 2003). Furthermore, older people approve higher parking fees and
road use charges more often than younger people do (Odeck and Kjerkreit 2010; Andor et
al. 2020; Kirschner and Lanzendorf 2020b), while the acceptability of improved infrastruc-
ture for e-mobility is higher in younger age groups (Andor et al. 2020). Finally, respondents
with a higher educational background are more likely to accept transport policies such as
congestion charges, parking fees and fuel taxes (Eliasson and Jonsson 2011; Kallbekken et
al. 2013; Kirschner and Lanzendorf 2020b). Hence, we assume that income, gender, age and
education influence the acceptability of the transport policies being investigated. Neverthe-
less, the effects of sociodemographic variables on attitudes towards transport policies are
comparatively small in some studies (Schade and Schlag 2003; Eliasson and Jonsson 2011;
Nilsson et al. 2016).

From the earlier research, we derived four main groups of factors affecting the accept-
ability of local transport measures: perceived effectiveness, travel practices and intention
to reduce car use, the built environment and socio-demographics (Fig. 1). Though some
strands of the literature suggest mere ‘subjective’, decision-based theoretical frameworks
for this endeavour, we opted for a more integrative conceptual framework also taking into
account social constructs that are more relevant for daily policy making in cities, like daily
travel practices, the built environment and socio-demographics. In our framework, we
combined these with the ‘subjective’ factors of perceived effectiveness and the intention to

perceived effectiveness

travel practices & intention to
reduce car use

acceptability

/

built environment

socio-demographics

Fig. 1 Conceptual model of relevant factors affecting the acceptability of selected urban transformation
measures (source: own figure)
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reduce car use. However, it should be noted that we did not include the subjective perceived
fairness or the personal outcome expectations in the framework as some other studies did.
Though we believe this would enrich future results, we were not able to include all relevant
items in our survey.

Methods
Case study

Frankfurt am Main, the heart of the German banking and economic system, is located in the
western centre of the country with approximately 760,000 inhabitants (as at 31/12/2021). In
the last two decades, the city introduced stepwise schemes to strengthen alternatives to the
car, mainly cycling and public transport. The modal share of cycling increased from 9% to
2003 to 20% in 2018 (Ahrens et al. 2004; Gerike et al. 2020). Despite policy programmes
and ambitions, the changes in transport infrastructures remained relatively limited and small
in scale in the city until approximately 2018/19, when at least three (more or less indepen-
dent) triggers accelerated the actual changes: a Hessian state administrative court decision, a
local cycling campaign ‘Radentscheid Frankfurt’ and the objective of the local government
to reduce car traffic in the inner city.

First, the Hessian state administrative court (VG Wiesbaden 2018) decided that the emis-
sion thresholds for nitrogen oxides had been exceeded for several years and forced the city
of Frankfurt to introduce and extend systematic car parking management in the city to meet
the objectives of European clean air policies (e.g. European Parliament 2016). Until 2018,
restrictions for on-street parking in Frankfurt am Main were rather limited compared to
other international examples (Kirschner and Lanzendorf 2020a). Parking fees were limited
to the shopping district in the inner city and some other small areas. Even residential parking
permits were only issued in inner-city neighbourhoods. With the court decision, restrictive
parking regulations became mandatory in Frankfurt am Main. Subsequently, the local gov-
ernment strived to disseminate the new parking regulations starting with neighbourhoods
closer to the inner city. In the future, there is an ambition to charge all cars parking on the
street in Frankfurt am Main. Non-residents will need a parking ticket; residents still have
the option of a cost-reduced parking permit, but this will become more costly than it was
in the past. In addition, the new local government also agreed to reduce the total amount of
available on-street parking and convert the space for other uses (Koalitionsvertrag 2021).
However, this type of new parking management had by the end of 2021 only been imple-
mented in some small areas of the inner city and it remains unclear how long it will take to
extend it to the whole city.

Second, the local cycling campaign ‘Radentscheid Frankfurt’, a grassroots movement,
successfully initiated a petition for improved cycling infrastructure, safety and related
objectives. After its overwhelming support by residents (more than 35,000 signatures
within 3 months), almost all the political parties in the city of Frankfurt am Main and the
local government agreed to support the cycling movement’s demands. As a result, the local
government adopted an ambitious plan ‘Bicycle City Frankfurt am Main’ in 2019 shifting
policy objectives further away from the private car and strengthening non-motorised modes.
Among the actions being taken, the conversion of car lanes into cycle lanes on different

@ Springer



Transportation (2024) 51:2073-2101 2079

arterial roads was expected to be highly controversial in the local media. However, after
the implementation of one of the first lanes in 2020, controversy was limited. Instead, local
residents appreciated the improvements to their quality of life (Lanzendorf et al. 2022) and
cyclists benefited from the improved safety and quality of infrastructure.

Third, for the objective to reduce car traffic and available road space in the inner city of
Frankfurt am Main, the local government chose to close one main road in the inner city, the
Mainkai, to car traffic. Located on the north bank of the river Main, the Mainkai passes close
to the cathedral in the old inner city of Frankfurt am Main (map 1). Local residents in this
area have complained about noise, air pollution, safety concerns and a low quality of stay
for a long time, but their citizens’ initiatives did not succeed in reducing car traffic despite
being supported by various NGOs and political parties. Ultimately, the local government
decided on a field trial on the Mainkai for one year between 29 July 2019 and 31 August
2020. The road closure encompassed a road section of 700 m in length with about 20,000
cars per day (Koalitionsvertrag 2016; Pfeiffer-Goldmann 2019).

While the new parking management and the car lane to cycle lane conversions yielded
some controversies amongst the public, that became less important after the implementa-
tion of the planned projects (for similar observations, see Winslott-Hiselius et al. 2009;
Schuitema et al. 2010a; Eliasson and Jonsson 2011), the closure of the Mainkai to car traf-
fic became one of the most controversial issues in local politics in 2020. During the trial
in 2019/20, another local residents’ initiative expressed a strong opposition to the Mainkai
closure. The residents of the neighbouring district Sachsenhausen-Nord feared that traffic
in their neighbourhood might increase, since car drivers needed to find detours. Thus, both
initiatives, politicians and other stakeholders pronounced their viewpoints in very contro-
versial ways in public. Ultimately, the field trial ended without an extension before the local
elections at the end of 2020 (for some evaluation results, see Pandit et al. 2020). After these
elections, despite the new local government’s transport and urban development strategy,
the earlier urban transport transformation efforts continued and the future of the Mainkai
closure remains unclear at the time of writing this article. Meanwhile, planning initiatives,
workshops and temporary closures (weekends, summer vacation) are exploring other types
of use.

It has to be noted that, by the time of our survey, the local Frankfurt government did not
have a cohesive strategy for combining the three measures (parking management, lane con-
versions, Mainkai road closure) to achieve an urban transport transformation. Despite many
synergies between the measures and an overlapping of many stakeholders involved, each
of the measures followed its own rationalities, objectives and time horizons. Thus, with our
study we did not aim for an assessment of a (potential but non-existent) cohesive strategy,
but limited our survey to the assessment of each measure on its own.

Survey neighbourhoods

We conducted a quantitative, written survey in four Frankfurt am Main residential neigh-
bourhoods in November and December 2020. Our rationale for the neighbourhood selection
was as follows: (i) for all three measures, trials were located in inner city areas (approxi-
mately a radius of 3 km from the city centre); (ii) earlier work suggested relatively high
acceptability of parking management policies in inner city neighbourhoods (Kirschner and
Lanzendorf 2020b) and we wanted to compare the inner city with non-inner city neighbour-
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hoods; (iii) the Mainkai neighbourhood (Altstadt) as well as the close-by neighbourhood
of Sachsenhausen-Nord; (iv) the car lane to cycle lane conversion in the Friedberger Land-
strafle was an important milestone of local transformation policies (Lanzendorf et al. 2022),
thus, we wanted to include the close-by neighbourhood of Nordend-Ost; (v) in Eschersheim
a local debate emerged in 2020 about parking management in non-inner city neighbour-
hoods, since residents feared an increase in ‘park & ride’ commuters who benefited from
the cost-free parking in their neighbourhood; and (vi) our budget limited the survey to only
four neighbourhoods with at least 200 respondents in each.

Eventually, in coordination with local stakeholders and the head of Frankfurt’s transport
department, we decided to choose two inner city and two non-inner city neighbourhoods
in a sector from the inner city to the North/Northwest of Frankfurt (map 1). In the inner
city, we merged the neighbourhoods of Altstadt and Sachsenhausen-Nord to one survey
neighbourhood and included Nordend-Ost as the second. Third, we included the non-inner
city neighbourhood of Eschersheim and, fourth, merged the neighbourhoods of Nieder-
Eschbach and Bonames at the urban fringe to have at least some social stratification in our
sample. Bonames is one of the few Frankfurt neighbourhoods with high-rise residential
buildings and a low social status, while Nieder-Eschbach is a rather affluent neighbourhood
with detached houses.

The selected neighbourhoods represent different built environments, social and trans-
port structures (table 1). The inner city neighbourhoods of Altstadt/Sachsenhausen-Nord
and Nordend-Ost are rather densely populated, with a high diversity of functions, excellent
public transport supply and good cycling conditions as well as relatively low car ownership
rates, while these characteristics are different in the non-inner city survey neighbourhoods.
With the exception of Bonames, all of the neighbourhoods surveyed are relatively affluent,
though residents with lower incomes or lower social status do live in these neighbourhoods
due to the provision of public housing. Eschersheim is similar in its population structure to
Nieder-Eschbach, but the inner city is far better accessible by non-car modes: the distance
is shorter and, additionally, four subway lines with frequent services pass through Escher-
sheim, while Nieder-Eschbach is only accessible by one subway line. Moreover, although
there is also a mix of detached houses and apartment buildings, the housing stock in Escher-
sheim is more densely populated.

Survey and data

We distributed 3,150 questionnaires and selected respondents randomly using a well-estab-
lished combination of a random-route method and a last-birthday selection promising rela-
tively high response rates (e.g. Kirschner 2019; Blitz 2020). A week after residents received
the questionnaires, they got a reminder. Respondents had the option of either sending the
survey cost-free back by regular mail or participating using an online link to address a wide
target group (Dolnicar et al. 2009: 306). Participants were asked to reply within four weeks.
Ultimately, 853 people returned the questionnaire, a response rate of 27% (for details, see
Baumgartner et al. 2022). The response rates varied between 26% and 30% in three neigh-
bourhoods, but in Bonames/Nieder-Eschbach it was only 20% (table 2). For the purpose
of this analysis, we excluded 32 respondents who stated that they either do not live in the
four neighbourhoods surveyed or did not answer this question. Thus, 821 questionnaires
remained for the analysis.
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Compared with statistical figures from the city of Frankfurt am Main, our sample reflects
age and gender structure well despite some variations by neighbourhood. However, income
and education qualifications in our sample are relatively high compared to the city of Frank-
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furt am Main for two reasons: (i) we did not aim for a representative sample of Frankfurt
residents but for different degrees of being affected by the urban transformation process that,
as yet, mainly focus on inner city areas and where a high share of well-educated people live;
and (ii) the underrepresentation of lower income and less educated people in quantitative
surveys is a well-known methodological bias (Lepper 2021, see footnote to table 2). Only
Bonames/Nieder-Eschbach has, on average, lower incomes and lower education qualifica-
tions than the other neighbourhoods and, additionally, the response rate is lower (table 2).

We assessed the perceived effectiveness of the three measures discussed using 19 items:
five for parking, seven for the conversion of car lanes into cycle lanes and seven for the road
closure of the Mainkai (table 3). It is remarkable that the perceived effectiveness of the road
closure to car traffic and the lane conversion are higher than for the parking management.
For the latter, the perceived effectiveness is close to the neutral score for all items. Obvi-
ously, the lane conversions and the road closure immediately change the street layout and,
thus, the respondents expect the effects of more cycling and fewer cars to be quality of stay
and noise reduction. However, the effects of different parking management are much less
obvious, since they are rather long-term and will remain limited if the street layout does not
change and the motorised traffic does not decrease simultaneously.

We conducted a principal component analysis (PCA) with all 19 items. With the Meyer-
Olkin criterion, we derived three factors explaining 70.1% of the variance of these items:
(i) perceived effectiveness of parking policies, (ii) perceived effectiveness of a road closure
to car traffic and (iii) perceived effectiveness of a conversion of car lanes into cycle lanes
(table 3). It should be noted that we conducted one PCA resulting in three factors that map
the initial three groups of indicators.

Regarding daily travel practices, respondents were asked about the frequency of their
car, public transport, bicycle and walking mode use respectively. Individuals are considered
a regular user of a particular mode if they use it at least once a week (table 4). In addition,
respondents are classified as car users whether they have a car at their disposal at all times
or not. The respondents’ stage in the SSBC for reducing car use (Bamberg 2013) was deter-
mined using a set of four indicators on a Likert scale (see table 4). The aim was to assign
each respondent with these indicators to one of the four stages of predecision, preaction,
action and postaction. If respondents agreed with more than one statement indicating differ-
ent stages, we assigned the highest one to them in terms of readiness to reduce car use (e.g.
a respondent agreeing on predecision and preaction was assigned to the preaction stage). In
addition, the 63 respondents who did not assign themselves to any stage but do not own a
car, never have a car available and (almost) never use a car were assigned to the postaction
stage. The remaining 4% of cases were not assigned to any of these stages but assigned a
missing value for the stage model. Since the group of those in the preaction or action stage
was relatively small (90 cases), these two groups were combined into one transition phase.

Results 1: the acceptability of policy measures by the urban population
To measure the acceptability of policy measures (table 5), we employed items on a five-
point Likert scale regarding parking management already used and tested in a previous

study (Kirschner and Lanzendorf 2020b). To assess the acceptability of car lane to cycle
lane conversion as well as the Mainkai closure, we developed items that were similar to
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Table 4 Definition and descriptive statistics of travel practices, intention to reduce car use and residential
neighbourhood

description % of
respondents

travel practices'”
regular car use 1 =car driver or passenger at least weekly 60.5%
regular public transport 1 =pt use at least weekly, 0=less frequently 54.6%
use
regular bicycle use 1=bicycle use at least weekly, 0=less frequently 44.7%
regular walking 1 =walking at least weekly, 0=less frequently 89.9%
car availability 1=a car is available at any time, 0=no 71.8%
intention to reduce car use’
predecision stage® 1=yes, 0=no 25.7%
preaction or action stage® 1 =yes, 0=no 11.4%
postaction stage® 1=yes, 0=no 62.9%
residential neighbourhood
Altstadt/ 1=yes, 0=no 28.9%
Sachsenhausen-Nord
Nordend-Ost l=yes, 0=no 24.8%
Eschersheim 1=yes, 0=no 28.0%
Bonames/ l=yes, 0=no 18.3%
Nieder-Eschbach

! regular mode use was measured on a five dimensional ordinal scale: (almost) daily, 1-3 times per week,
1-3 times per month, less than once a month, (almost) never
2 car availability was measured on a three dimensional ordinal scale: anytime, occasionally, never

3 the stage model of self-regulated behavioural change (SSBC) was measured on a five-point Likert scale:
strongly agree, slightly agree, neither agree nor disagree, slightly disagree, strongly disagree and the
answers were grouped into 3 binary variables of stage allocation

4 T am satisfied with my car use and see no need to change it

5 ‘At the moment I use the car a lot. However, I am considering driving less. I am not yet sure whether and
how I can achieve this goal./I already know exactly how to achieve this goal, I just need to put my plan
into action.’

¢ I have made a conscious decision to use other means of transport instead of the car as often as possible.
In the future, too, I will maintain my low car use or reduce it even further.’

Source: own survey 2020 (N=821).

the parking items. The items were discussed with experts from the research group as well
as with practitioners from the Frankfurt transport department. Furthermore, all items were
tested in a pretest. From all these discussions and testing, we did not have any indication of
reliability or validity issues.

Considering the controversies in the local media regarding some of the measures being
investigated, as well as the reluctance of local politicians to implement such measures and
their concerns about facing opposition, the acceptability of all three groups of measures is
surprisingly high (table 5). However, the level of agreement differs between the measures
studied. Respondents strongly support the idea of converting the dominant car infrastructure
into alternative land uses, either for non-motorised travel modes or for non-transport uses.
More than two thirds of respondents agree with the conversion of car lanes into cycle lanes,
59% with the re-use of on-street parking for cycle lanes and 68% and 64% respectively with
an improvement in cycling and pedestrian conditions on the Mainkai.

@ Springer
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This positive attitude towards non-motorised modes is also reflected, among other things,
in the acceptability of the Mainkai road closure to car traffic. 71% of the respondents support
the idea of converting the inner-city, four-lane road in the future. 60% believe this measure
to be necessary, but there is a strong polarisation of opinions regarding its closure to cars:
45% approve this but almost the same amount of respondents disapprove. We understand
this polarisation as a result of the ongoing and at times polemic public discussions between
the supporters and opponents of the measure during the experimental closure. Though some
of these different opinions may be attributed to the residential location and how it was
affected by the Mainkai closure (section 5), we believe that the public dispute was driven by
more general questions relating to the future role of the private car in society and in Frank-
furt’s inner city as well. Despite their low agreement on the closure to cars in the future,
respondents would be more likely to agree if, additionally, some road space were converted
to non-transport uses, like green spaces (73%), seating (69%), outdoor gastronomy (61%),
areas for music or theatre events (59%), playgrounds (52%) or sports (48%) and, to a lesser
degree, shared urban gardening (44%) or retail stalls (30%).

In the case of parking management, the package with combined measures finds a rela-
tively high level of support among citizens (56%), despite the high conflict potential of
parking in urban policymaking. However, it should be noted that only one fifth of respon-
dents agrees to an introduction of parking fees alone in their own residential neighbourhood.
This is not surprising, noting that in Frankfurt am Main, as in most German cities, parking
has been free for a long time with the exception of the inner city (section 3.1). Although
this policy is slowly changing, it might still take some time before citizens get used to this.

The support for converting on-street parking spaces to other uses depends strongly on
the alternatives. The highest agreements for conversions of parking spaces are to cycle lanes
(59%) and urban green spaces (52%), to a lesser degree to bicycle parking (43%), wider
pavements (41%), seating areas (37%), outdoor areas for gastronomy (36%), carsharing
parking (34%), playgrounds (31%) and delivery services (23%).

Results 2: factors explaining variances in acceptability by the
population

In order to investigate which factors influence the acceptability of different measures, we
calculated regression models for each of the following three measures: (i) the package of
parking management measures with increased parking fees and the redistribution of on-
street parking spaces for other purposes, (ii) the conversion of car lanes into cycle lanes and
(iii) the acceptability of the closure of the inner-city, four-lane Mainkai road to car traffic
(table 6).

By testing the assumptions of linear regression models, we found that multicollinearity
was met but not the normality of residuals. Since the models’ sample size is relatively large,
the small deviation of the residuals from a normal distribution does not necessarily lead to
biased results, but should be acknowledged (Schmidt and Finan 2018). To assess the impact
of some observed heteroscedasticity, we carried out tests using robust models that showed
no differences in the results. Since the sociodemographic variables ‘higher education entry
qualification’ and ‘income’ are not significant in all models, we tested other variable speci-
fications (e.g. “university degree’, ‘age square’ and ‘income square’ to assess non-linear
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effects), but our model results remained robust and other specifications of the socioeco-
nomic variables did not deliver any additional explanatory power.

All three regression models show significant results with relatively high explanatory
powers (adjusted R? between 0.40 and 0.61). The constant is significant in all models, indi-
cating the relatively high acceptability of all measures, in particular for the conversion of
car lanes into cycle lanes.

In each of the models, the perceived effectiveness of the specific measure is the strongest
predictor of variances in acceptability. In the model for parking measures, furthermore,
regular bicycle users support the measures more than others and residents with permanent
car availability less so. Those not intending to reduce their car use and thus being in the
predecision stage also are less inclined to support the potential parking measures. Also,
the built environment has a significant effect. Residents living further away from the city
centre (Bonames/Nieder-Eschbach) agree with the measures to a lesser degree than those
of the more centrally located residential neighbourhoods (Altstadt/Sachsenhausen-Nord,
Nordend-Ost and Eschersheim). Finally, most sociodemographic factors are not significant.
However, older people are less likely to support the parking measures than younger people.

In the model for the conversion of car lanes into cycle lanes, the effects of regular bicycle
use and car availability are similar to the parking measures model. Thus, regular cyclists sup-
port the idea of lane conversions to a higher degree than others and residents with permanent
car availability to a lesser degree. Furthermore, being in the predecision stage of the SSBC
model reduces the acceptability of the lane conversion. Surprisingly, for the built environ-
ment, the acceptability pattern does not follow the model for parking measures. For lane
conversions, the inner city residents (Altstadt/Sachsenhausen-Nord) agree with the measure
to a lesser degree than residents in the other neighbourhoods (Nordend-Ost, Eschersheim,
Bonames/Nieder-Eschbach). Socio-demographics are not relevant for this model.

Finally, the regression model for the Mainkai road closure to cars reveals an effect of
daily travel practices. Regular car use, unsurprisingly, reduces the acceptability of a road
closure to car traffic. Additionally, as in the other two models, regular cyclists are more
likely to support this measure. In contrast, the residential neighbourhoods show no effect
in the model. Compared to the other neighbourhoods, residents in Altstadt/Sachsenhausen-
Nord do not show a higher or lower support for the road closure. This, at first glance, sur-
prising result can only be understood by a more detailed look at the local residents. By
dividing the residents in the neighbourhood into those living in the immediate vicinity of the
closure on the north bank of the river Main (Altstadt) and those who live on the south side of
the river Main (Sachsenhausen-Nord), we find that 64% of the residents in the Altstadt but
only 32% in Sachsenhausen-Nord approve the measure. Of the sociodemographic factors,
only age is significant. Similar to the parking management model, older people support the
road closure less than younger people.

Discussion
Our results indicate a surprisingly high acceptability of the proposed measures by the local
residents. However, the level of agreement differs between the measures studied. More than

two thirds of the respondents support the car lane to cycle lane conversions, 56% the park-
ing management package and 45% the Mainkai closure. Furthermore, and similar to previ-
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ous studies (Steg 2003; Girling and Schuitema 2007; Borjesson et al. 2012), combinations
of ‘push’ and ‘pull’ measures are more popular than ‘push’ measures alone as the support
for the package of parking measures (56%) in comparison with parking fees alone (19%)
shows (section 4).

In each model, the perceived effectiveness of the specific measure assessed (e.g. effec-
tiveness of parking measures in the parking model) is the strongest predictor of acceptability
which is similar to findings reported in earlier studies (Schade and Schlag 2003; Eriksson et
al. 2008; Andor et al. 2020). However, it should be noted that this is not necessarily a causal
relationship but could also be the result of a reverse causality, the effectiveness skepticism
effect, meaning that respondents who oppose a measures tend to perceive it as non-effective
(Bolderdijk et al. 2017; see also Rienstra et al. 1999).

Similar to previous findings (Andor et al. 2020; Kirschner 2021), daily travel practices
have an influence on the acceptability of transport policies as well. Unsurprisingly, the
acceptability of parking measures is particularly high among regular cyclists, as the survey
data indicates that they are more aware of the danger posed by parked cars to pedestrians
and cyclists'. In the case of a road closure to car traffic, this measure is supported by regular
cyclists as well, while regular car users are more likely to oppose it.

Furthermore, in line with our preliminary assumption that people with a strong car ori-
entation oppose the suggested changes, our results show that being in the predecision stage
of the SSBC model reduces the support for parking management and lane conversion mea-
sures. As regular car use does not affect the acceptability of these measures, the individual
intention to reduce car use in the future contributes additional explanatory power to the
regression models. Similar to the findings of another study in Frankfurt am Main (Kirschner
and Lanzendorf 2020b), we conclude that subsequent acceptability research should consider
an individual’s intention to reduce car use in the future. However, the SSBC indicators are
not significant for the acceptability of the Mainkai street closure to car traffic. Despite not
being able to explain this unexpected observation, the heated public discussion around this
topic in Frankfurt possibly affects an individual’s reasoning and rationality so that the regu-
lar use of a car or a bicycle for daily travel better explains the acceptability in the model
than the SSBC indicators.

Whether a redistribution of public spaces is considered necessary and desirable depends,
among other things, on the availability and quality of these alternative land uses in the
residential neighbourhood. Regarding the parking policies in our survey, residents in dense
urban areas approve these measures more frequently than those in more suburban areas, as
suggested by the literature (Winslott-Hiselius et al. 2009; Eliasson and Jonsson 2011). How-
ever, this explanation is not valid for the other two measures. Despite the lane conversions
receiving the highest support in all neighbourhoods on average, the respondents in the core
of the city (Altstadt/Sachsenhausen-Nord) agree less frequently to this measure than those
in the other neighbourhoods. While this might be caused by the ongoing debates regarding
the Mainkai in this neighbourhood and the polarisation of opinions between cyclists and
car drivers, another reason might be how the neighbourhood is affected by lane conver-
sions at various places since the local administration focused its first cycling infrastructure
developments in this area. Furthermore, the support of the Mainkai closure does not differ
between the residential neighbourhoods, indicating that this measure was perceived differ-

! We asked about the perception of dangers posed by parked cars and tested in a t-test whether the perception
of dangers by regular cyclists differs from the perception by others. The difference is significant (p<0.05).
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ently compared to the other two measures, since we did not ask for the acceptability of the
road closure in an individual’s own residential neighbourhood but in the city centre.

However, the residents within the Altstadt/Sachsenhausen-Nord neighbourhood had con-
flicting interests due to diverging outcome expectations of the measure (Westin et al. 2016).
As already mentioned (section 3.1), the road closure was controversially being discussed
in the media at the time of the survey. While the local government portrayed the closure as
a benefit for the residents of Altstadt in terms of, for example, an improved quality of stay,
the opponents from the residents’ initiative in Sachsenhausen-Nord claimed negative con-
sequences for their neighbourhood (e.g. increased motorised traffic, increased air and noise
pollution). Therefore, the higher approval in Altstadt could be attributed to the residents’
better outcome expectations compared to those from Sachsenhausen-Nord (Schuitema and
Steg 2008).

Of the sociodemographic variables, only age becomes relevant in the models. With
increased age, opposition to parking management and road closures increases. This is strik-
ing, since previous studies that focused on charges for parking and road use suggest that
older people are more inclined to these types of measures (Odeck and Kjerkreit 2010; Andor
et al. 2020; Kirschner and Lanzendorf 2020b). However, most measures analysed in the
present study are non-monetary and focus on the redistribution of public spaces. Hence,
they imply changes to the built environment and not only in the user costs of the existing
infrastructure. Similarly, Andor et al. (2020) maintain that older people are less in favour
of an improved e-mobility infrastructure than younger people and, thus, with the redesign
of the built environment. Various authors argue that socialisation processes and genera-
tional effects affect daily travel practices differently by age group (Déoring et al. 2014; Selzer
2021). Older residents in particular may find it difficult to change their daily car practices,
explore new transport options or new layouts of streets and places. Furthermore, with age
some physical limitations may occur or be expected in the future so that some daily prac-
tices, such as grocery shopping, visiting friends and relatives or recreational activities, may
be difficult to imagine without a car after years or decades of car practices (Aguiler and
Cacciari 2020). So, the acceptability of measures that aim to redistribute car spaces becomes
limited. By contrast, younger residents may be much more open-minded to changes in the
urban environment by these measures, partly because of different socialisation processes
with a decreasing importance of the car (Chatterjee et al. 2018). However, it should be noted
that age was not significant for the conversion of car lanes into cycle lanes. Safe cycling
infrastructure as well as a cycling culture may increase cycling, thus, in all age and vulner-
able groups (e.g. older people, children, inexperienced cyclists) (Paradowska 2018; Hudde
2022).

Some limitations of our study should be noted. First, the measures examined were dis-
cussed differently by local media before and during the data collection, which may have
affected the respondents’ perceptions. For example, the Mainkai street closure was dis-
cussed controversially by the local media contributing to a strong polarisation of opinions
amongst the public. In contrast, the changes in parking management have, so far, received
only limited attention from the population in most neighbourhoods. Second, most of the
neighbourhoods in our survey have a highly educated and wealthy population. Thus, further
and more detailed analyses of less affluent neighbourhoods might enrich our understanding
of the residents’ support for the ongoing policies. Third, in our theoretical framework, we
included the built environment, travel practices and socio-demographics, but not the per-

@ Springer



2096 Transportation (2024) 51:2073-2101

sonal affectedness nor the knowledge about each measure, two factors frequently mentioned
as important for explaining differences in acceptability. Fourth, since the survey took place
in winter 2020, the first winter of the Covid-19 pandemic, studies carried out at a different
time might lead to different results. For example, the travel practices, attitudes or accept-
ability of measures may differ from other periods before the pandemic, but may still remain
valid for the ‘new normality’ after it.

Conclusions

Facing the consequences of the climate crisis as well as the negative health and environ-
mental impacts of motorised traffic, many cities around the globe started implementing
measures to transform their urban transport systems. One of the major challenges for the
successful introduction of adequate policies is not only their effectiveness but also their
acceptability by city residents. This article therefore investigated the acceptability of three
measures: (i) parking management, (ii) the conversion of car lanes into cycle lanes and (iii)
the closure of an inner city arterial road to car traffic.

To assess the local residents’ acceptability of measures for an urban transformation, we
developed an integrated theoretical framework. This combines psychological (perceived
effectiveness and intention to reduce car use), sociological (age, gender, education, income),
spatial (built environment) and transport related (car availability, mode use) factors to
improve our understanding of acceptability. Further, the model does not focus on the accept-
ability of national, regional or city-wide policy measures but on the neighbourhood level.

The results show that all factors of the model contribute to the explanation of accept-
ability, but perceived effectiveness is the strongest factor in all models. However, this may
be due to a reversed causality, meaning that a low perceived effectiveness is not the reason
but the consequence of a low acceptability of the measure in question (Bolderdijk et al.
2017). Furthermore, residents’ daily mode use, the intention to reduce car use and the built
environment may increase or decrease the acceptability of measures. Since the objectives of
most urban transformation policies include the reduction of car use and car infrastructures
as well as the improvement of non-motorised modes, public transport systems and the qual-
ity of stay in public spaces, we may expect that each step in the direction of the objectives
may increase the acceptability of related measures further. For example, an improvement
in cycling conditions should increase the number of cyclists and, thus, the acceptability of
further car lane to cycle lane conversions. This might become similar to the increased accep-
tance of congestion charges after implementation compared to beforehand (e.g. Schuitema
et al. 2010a; Nilsson et al. 2016). However, this was not analysed in this study but is an
interesting challenge for future research.

Regarding policy implications, our results show that not only may ‘pull’ measures
strengthen the acceptability of ‘push’ measures but also the re-use of land for non-transport
purposes (e.g. improved liveability, redistribution of roads or parking space for other uses).
For example, the ‘push’ measures of parking management can be combined with the conver-
sion of parking spaces to other land uses (e.g. greenery, seating areas) or for non-motorised
transport (e.g. a cycle lane). Thus, urban transport transformation is not a task for transport
planners alone but also for integrative urban and transport planning.
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Urban transport transformations are always complex tasks which are difficult to imple-
ment. In the case of Frankfurt am Main, the context has been very supportive for urban
transformation policies in the last five years. The international movements for mitigat-
ing climate change (e.g. Fridays-For-Future, Scientists-For-Future) as well as the local
‘Radentscheid Frankfurt’ campaign were strongly supported by the public. Additionally, the
administrative law court decisions regarding the need to reduce car emissions (section 3.1)
and the continued success of the Green party in the local elections provided the basis for
a fundamental change in local transport policy with the ‘Bicycle City Frankfurt am Main’
decision as a milestone in 2019.

But even if a majority of residents supports specific measures for an urban transport
transformation, its implementation may still become difficult if a local group of people
vehemently opposes a measure (e.g. local business, residents from adjacent neighbour-
hoods) and succeeds in forming an alliance with other urban initiatives and stakeholders
(e.g. political parties, lobby groups, the media). The example of the Frankfurt Mainkai clo-
sure shows that a strong polarisation of residents’ opinions in two adjacent neighbourhoods
caused a standstill in political decision making and consensus finding. Possibly the support
of local residents for this measure might have increased considerably with better involve-
ment of the public in the planning process (Odeck and Brathen 1997, 2002), a communi-
cation campaign, a convincing plan for the redesign of the road section with alternative
transport infrastructures and land uses as well as the opportunity to experience this during a
trial period (Schuitema et al. 2010a).
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