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Abstract: The EU Green Deal sets challenging goals for cities, including a 90% reduction in Green
House Gas (GHG) emissions from transport by 2050. This requires an integrated and coordinated
approach to urban mobility planning, represented by Sustainable Urban Mobility Plans (SUMPs),
and encouraged by European policies. However, the experience of cities with SUMPs varies substan-
tially among the EU Member States. Using qualitative and quantitative methods of data analysis,
this paper aims to explore the institutional settings, practices, and barriers to sustainable mobility in
Czech cities and differences between cities with and without a SUMP. The data were collected using
interviews and an online questionnaire survey among stakeholders who substantially influence the
urban planning praxis. The data reveal that monitoring, evaluation, and public involvement are
underestimated by analyzed cities and the perception of a need for a significant transport behavior
change is still quite low among local politicians. A SUMP brings substantial benefits to Czech cities
of all sizes, even in the initial phase of its implementation. The cities that have developed a SUMP
apply various sustainable transport measures more often, create more participation activities, and are
better at evaluation than cities without a SUMP.

Keywords: sustainable transport planning; monitoring and evaluation; policymaking in cities;
Sustainable Urban Mobility Plan; Czech cities

1. Introduction

European cities have undoubtedly entered a challenging period regarding their further
transport development. They should reflect the EU Green Deal [1], which sets the target
of a 90% reduction in greenhouse gas emissions from transport to reach a climate-neutral
economy by 2050. Specific challenges were revealed in the spring of 2020 with the COVID-
19 epidemics, which accelerated the need to create conditions for safe travel and to adjust
the transport systems to new travel patterns (such as an increase in telecommuting, online
shopping, and other activities) and new mobility services.

A major responsibility for choosing and implementing appropriate and effective
measures and policies lies directly with cities, which poses a significant challenge for
responsible (local) governments, institutions and academia [2]. A new concept of integrated
sustainable planning with its Sustainable Urban Mobility Plans (SUMPs) (the following
definition of a SUMP is widely recognized: “A Sustainable Urban Mobility Plan is a strategic
plan designed to satisfy the mobility needs of people and businesses in cities and their surroundings
for a better quality of life. It builds on existing planning practices and takes due consideration
of integration, participation, and evaluation principles.” See the EU guidelines for preparation
of SUMPs [3]) reflects these challenges but requires a substantial change in the planning
principles of cities. While traditional transport planning has focused on providing space
for the emergence of cars, new transport planning places people and their movement in the
center: it supports public transport, walking, and cycling and, at the same time, restrains
car use [4]. As transportation substantially influences place-making, transport planners
should also concentrate on the creation of more pleasant and sustainable environments
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and attractive places for people to live, work, shop, learn, and relax through removing
obtrusive transport infrastructure and supporting other objectives, e.g., health. The SUMP
is a well-structured document that reflects the needs of societal, economic, and technological
changes in cities. (The SUMP concept evolved through more EU actions and policy steps.
The momentum was given by the Thematic Strategy on the Urban Environment (see
COM (2005) 718) which proposed the preparation of guidelines for Sustainable Urban
Transport Plans. The common EU transport policy considers SUMPs an important planning
document for making urban mobility more sustainable and cutting negative impact from
transport, see the White Paper on Transport (2011) and the Urban Mobility Package (2013).
A combination of measures should address emissions, urban congestion, and improved
car alternatives (mainly public transport) and thus contribute also to the Green Deal
goals and climate change mitigation. SUMPs are implemented under the principle of
subsidiarity, in accord with national frameworks. They also have national titles like
PDUs (Plans de Déplacements Urbains) in France, LTPs (Local Transport Plans) in the
UK, or Plany udrzitelné méstské mobility in Czechia and function according to their local
specifics.) Even though some traditional transport-related problems remain and even
increase—namely, parking (with its space consumption, related traffic and emissions),
poor air quality, traffic congestion and safety problems—new topics have appeared which
require understanding and acceptance from policy makers and inhabitants (above all,
climate change, increase in obesity, and population aging), see, e.g., [5] or [6]. Political
goals play a considerable role, but they are confronted with the public voice (bottom-up
initiatives), local limits, top-down motivations, and structured activities (such as national
policy goals), as was demonstrated by Booth and Richardson [7]. Cities in the Central
and Eastern European (CEE) countries are confronted even more with these changes,
as they do not have a long tradition of integrated transport planning, bottom-up initiatives,
and experience barriers connected with their institutional settings [8]. Furthermore, several
bottlenecks are quite challenging for these cities because of insufficient previous experience
with concepts such as multi-actor approaches and public involvement; although these
activities constitute an important phase of SUMP preparation and implementation, they are
often underestimated or even ignored by cities in practice, as is further demonstrated in
this research.

This paper explores the institutional settings of and barriers to sustainable transport
planning in cities of different sizes and how they reflect and implement the new planning
paradigm in practice. By 2020, the first generation of SUMPs was developed by 40 Czech
cities of various characteristics regarding their population size, geography, local GDP,
and environmental and transport problems. We further investigate whether the cities with
a SUMP benefit from it in comparison to those cities which do not have this strategic docu-
ment in place. Our research is based on data collected during 45 structured interviews with
key stakeholders in the field of sustainable urban mobility in Czechia and a questionnaire
survey among other 76 representatives from 49 cities.

The paper is structured as follows: the next section focuses on the conceptualization
of the transport planning paradigm and its change toward a new, more sustainable praxis;
it also discusses the main factors influencing the implementation of this new planning
paradigm in cities. Section 3 introduces the methodology used and describes the data
collection process using structured interviews and an online questionnaire survey among
key stakeholders influencing transport planning in cities. The results of our analyses are
provided and discussed in Section 4 (main barriers to the sustainable mobility transition)
and Section 5 (transport planning processes at the local level, new governance models
in cities with respect to the transition, and differences between cities with and without a
SUMP). The final section concludes.

1.1. Defining the Transition to a Sustainable Transport Planning Paradigm

There is a vast body of literature dealing with sustainable transport planning in
cities, e.g., [9-12]. However, a unified way to tackle sustainability in urban mobility is
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missing, and common features of sustainable mobility are usually described instead of it.
For example, using 30 studies conducted in North America and Europe, Marsden et al. [13]
demonstrated that cities focusing on sustainable mobility share a strong degree of com-
monality of key strategy elements such as reducing the need to travel, reducing vehicle
emissions, and improving public transport supply. Many triggers can further unify the
approach and policymaking in cities, such as legislative measures (EU air quality standards,
etc.) or technological changes (such as evolution of clean vehicles). The differences among
cities consist in the level of emphasis, e.g., cities with historic cores are more focused on
organizing and regulating deliveries to the central area.

In general, the difficulty in finding and agreeing on clear policy pathways toward
sustainability lies in a real change and requires a “sophisticated policy mix” such as
regulated pricing, location measures, and new business practices [14]. Another point is
the implementation process, which is complicated by many parties and agendas but the
users’ response in terms of behavioral change is uncertain [15]. Altogether, these features
make the policy and planning transition complicated and time-consuming, which is also
confirmed by our study.

Sustainable mobility planning thus requires a complex approach; many researchers
talk about a paradigm shift from conventional planning to new transport planning,
e.g., [3,16-20]. These authors describe crucial differences between the two paradigms
by using a complex set of factors: a stronger emphasis on accessibility instead of satisfying
mobility; a street as a road becomes a street as space; the focus is shifted from motorized
transport to all transport modes, often in a hierarchy with pedestrians and cyclists at the
top and car users at the bottom; and reasonable travel times and travel time reliability
replace the travel time minimization principle [16,21]. Banister [16] further argued that the
tenet that “travel is a cost” and thus “travel times should be as short as possible” is not
valid in the new transport paradigm as new technologies allow much greater travel time
flexibility. A need for new policy actions that must be coordinated, and synergies found,
such as transport and land-use measures [17,18] working together for reduction of trip
lengths is also urged [16]. Litman [19] investigated how sustainable transport planning
objectives merge with those of public health policies, e.g., in the case of cycling with its
potential to alleviate some health problems. He also referred to the fact that conventional
transport policies often underestimate the additional crashes and emissions caused by
more vehicle-driven kilometers and that the trip (length) reduction and more diversity
in transport systems are desirable. The new paradigm is also based on an alignment of
land use, environment, social issues, and transport policies as the key priorities in policy
integration [12,22].

Litman and Burwell [23] represented another approach to the new transport planning
paradigm: they stated that conventional planning assumes transport progress to be linear,
consisting of newer, faster modes that displace older, slower modes (walking — bicycle —
train — bus — automobile — improved automobiles); the older transport modes are not
as important. On the contrary, the sustainable planning paradigm regards the progress of
transport modes as parallel, each mode having its good potential, and it is aimed at creating
balanced transport systems that use all modes and their interconnections. This does not
assume that improved transport necessarily means faster travel or more mileage; improve-
ments may increase comfort and safety, provide cost savings, or even reduce the total need
for travel [23]. Santos et al. [24] defined three policy (sub)categories—physical policies (in-
frastructure planning), soft policies (mobility management, campaigning), and knowledge
policies (research, expertise)}—which represent a good “arsenal” for sustainable changes in
the transport system and travel behavior.

1.2. Factors Influencing Implementation of the New Transport Planning Paradigm

The transport policy shift is generally characterized as being slow over long pe-
riods [25], which is caused by a lot of factors, above all the fixed nature of transport
infrastructure in space and the long planning horizons of major investments, slow changes
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in politicians’ and inhabitants” attitudes and behavior [15,26]. A bulk of research has
focused on a better understanding of the constraints and drivers of sustainable urban
mobility planning, such as the role of institutions, legislation, finances, acceptance and
knowledge; see, e.g., [27-29]. Brihova Foltynova and Jordova [30] focused on the policy
environment of cities and argued that its quality influences the implementation process
of sustainable mobility measures, although the effect is not fatal and usually does not
prevent the measure implementation. Still, some topics are not covered sufficiently; based
on a review of 100 scientific papers, Marsden and Reardon [31] called for more research
into transport policy governance and topics such as context, politics, power, resources,
or legitimacy.

Emberger and May [32] reviewed papers on national transport planning frameworks
and how sustainability was progressively included in geographically and culturally distant
countries and argued that, regardless of historical and planning differences, each of them
faces difficulties in setting up targets and selecting policy measures for sustainability in
transport. The shift of focus from infrastructure provision to a multimodal approach and
proper monitoring of objectives is a specific challenge for all of them. May et al. [33]
reported that, in practice, the 28 EU national governments differ considerably in how
they supply conditions for the development of SUMPs and completely fail to do so in
some cases. The CEE countries, which have just started adopting the new paradigm of
sustainable transport planning, struggle with similar barriers.

Another important factor is a missing national policy framework for urban travel
that would support and integrate policies on land use, health, and the environment and
maintain consistencies in local policymaking.

A substantial part of the research focuses on Information and Communication Tech-
nologies/Intelligent Transport Systems (ICT/ITS) development, the concept of smart cities
in the new transport mobility paradigm, see, e.g., [34-38]. The Internet and information
technologies play an important role as they allow a mobility increase without the phys-
ical movement of people through a rise in collaborative or shared economy, allowing
the environmental burden from transport and automated and individualized mobility to
decrease, which might influence the shape of travel substantially. Autonomous mobility is
expected to significantly change mobility and new business models for transport services.
Autonomous vehicles will probably be part of normal traffic in most countries within a
few years [39]. On the contrary, there is still limited empirical evidence on issues such as
demand-responsive micro-transit (either taxi or bus-based), bike sharing, or mobility as a
service and the role of autonomous mobility in their further development.

Safety and security also strongly influence user choice of travel mode, in particular,
in railway and local public transport [40—42]. Safety from traffic collisions and personal
security from crime are also crucial for users when deciding on cycling and walking, e.g.,
traffic calming and other safety measures are positively associated with both non-motorized
transports [43]. On the other hand, a lack of personal security is negatively associated with
walking. Both factors also influence the choice of destination.

The main principle of the new transport planning is to change citizen perception and
travel behavior. Hurtado [44] spoke about five factors (five A’s): accessibility, affordability,
attractiveness, availability of sustainable options, and people’s awareness of their existence,
which have a considerable potential to change citizens’ travel habits in the long term and
should thus be considered and integrated into urban sustainability strategies.

An important factor in the successful implementation of sustainable mobility in cities
is broad and active public support, including the introduction of proper communication
between transport experts and the public to establish its support. In an ideal situation,
citizens are not “objects” of mobility changes but rather active partners in sustainable
solutions [16]. It is important to assess how transport systems are perceived by dominant
actors and how politicians negotiate the process of motorization in concerned cities [45].
Hall and Sussman [46] pointed out that the use of the transport system by customers will
play an important, if not vital, role in reaching the sustainable development. The approach
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“sustainable cities = sustainable people” is a simply formulated principle, but it is not easy
to execute in practice. The political objective of creating more sustainable cities should be
translated into plans and strategies focusing on the people and creating the environment
for more sustainable behavior and lifestyles [44].

The new paradigm also sticks to new evaluation methods and more sustainable indi-
cators. Cost-Benefit Analysis (CBA) is generally used and especially accepted to evaluate
transport infrastructure projects (for European Union (EU) member states, CBA is required
for funding from the Instrument for Pre-Accession countries, Cohesion Fund, or Structural
Funds [47]) but it has been also criticized from various perspectives regarding its process,
how it monetizes non-market goods, missing accounting for equity, the openness of the
interpretation of its results, its ethics, and its discounting of long-term environmental
consequences [47]. May et al. [33] made a general recommendation for national policies
to establish support for monitoring and evaluation throughout the SUMP cycle. Recently,
the European Commission developed a comprehensive set of indicators called SUMI to
evaluate cities’ mobility systems and to measure improvements that result from new mobil-
ity practices or policies (Sustainable Urban Mobility lindicators (SUMI). Available online:
https:/ /ec.europa.eu/transport/themes/urban/urban_mobility /sumi_en (accessed on
15 May 2021).

2. Materials and Methods
2.1. Methodology Overview and State of the Art of SUMP Preparation in Czech Cities

Following the European funding rules, cities of over 50 thousand inhabitants in
Czechia had to prepare Sustainable Urban Mobility Plans (SUMPs) or so-called Sustainable
Urban Mobility Frameworks (SUMFs) as their main strategic transport documents by 2019.
SUMFs could have been prepared temporarily instead of SUMPs (until 2020). This excep-
tion, arranged with the European Commission (EC), gave Czech cities a more sustainable
direction in the present transport planning and more time to allocate funding and prepare
a strategic plan of the highest quality possible.

At the end of 2020, there were 40 SUMPs/SUMFs prepared by Czech cities. All 18 cities
above 50 thousand inhabitants and other 8 cities above 40 thousand inhabitants have pre-
pared their first SUMPs/SUMFs. Interestingly, other 14 smaller cities decided to prepare
such a document voluntarily; their motivation was to solve their transport problems strate-
gically by following the SUMP principles as principles of modern transport planning.
The number of developed SUMPs suggests that cities are interested in the new comprehen-
sive transport planning and understand the necessity of a change in the planning paradigm.
However, is a shift toward sustainable transport planning happening, or are the SUMPs
only strategies on paper? Do the cities with a SUMP apply more sustainable mobility
planning principles than those without a SUMP?

To answer these questions, we chose a mixed-method approach. After a literature
review, we identified relevant theoretical concepts and developed a methodology for the
data collection and analyses. Then we conducted a qualitative survey among key stake-
holders in the field of sustainable urban mobility (Section 2.2). Findings from this phase
were discussed with the interviewees at a special workshop and further used to formulate
research questions and to develop an electronic questionnaire, which was distributed to the
largest Czech cities to obtain the opinions of the cities’ representatives on the local praxis
regarding strategic planning, public involvement, selection of transport measures and their
ex-ante and ex-post evaluation (Section 2.3).

2.2. Data Collection—Structured Interviews with Key Stakeholders

The first phase of our research focused on identification of the main stakeholders in
sustainable urban mobility. Freeman [48] defined stakeholders as those who can influence
or be influenced by a decision, which, in turn, is a very broad concept: in the context of
transport policy, all citizens of the city are directly affected by its form and anyone else
is indirectly influenced due to the global impacts of fossil fuel use. The broad range of
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stakeholders relevant for transport planning has also been framed by other researchers
and EU project teams [49-51]. In our research, we structured the stakeholders based on
these findings and understood relevant actors/stakeholders as those who can directly
influence decisions concerning transport policy at the city level from their job position.
Following the methodology of [52], we considered stakeholders in the whole decision-
making process and their abilities to influence the relevant decision-making processes.
The identified actors included experts from various institutions influencing urban mobility:
local politicians from ruling parties as well as from the opposition, top employees of
municipal authorities (from departments of spatial development, transport, environment,
etc.) and representatives of transport companies, also researchers, employees of relevant
ministries, employees from the private sphere (especially companies offering new urban
mobility services), and employees of non-governmental, non-profit organizations and
journalists active in the given area. The relevant respondents were identified using a
group of experts, who selected the main representatives from all the fields, and a snowball
approach, where the respondents were asked to recommend other key actors.

We identified 83 relevant stakeholders from all the categories and invited them to an
interview. Some of them refused, were not able to participate in our research, or suggested
another relevant expert; they were replaced with similar respondents. We also identified
further respondents, and by using a snowball technique we finally conducted 45 structured
interviews between July and November 2018 (see Table 1).

Table 1. Structure of respondents by their position.

Local politician 11

Representative of a municipality 11

Representative of a transportation company owned by a municipality

Representative of a ministry

Consultant, transportation expert, researcher

Representative of an NGO

Representative of a private company providing mobility services

|| O =] W

Journalist

Total 45

Source: Own survey.

In terms of basic sociodemographic characteristics, men prevailed in the sample of
key stakeholders; most of the respondents had a university education and a relatively long
practice in the transport sector (14 years) as well as in their current job position (8 years
on average).

A significant part of the interviews was conducted with respondents who had a
relation to Prague, either as a politician or a senior employee of the city hall or as an
inhabitant and person working in Prague (researchers, NGO employees, representatives
of private companies, etc.). Representatives of ministries whom we approached were
interviewed not about a specific city but about the situation in Czech cities in general.

Each interview was divided into five parts. First, the respondents were introduced
to the research objective and process. Then the respondents explained how they could
influence the decision-making processes regarding sustainable mobility planning in their
city or in cities whose transport policy they could affect, and how satisfied they were with
the existing praxis. The second part further focused on the main transport problems in
the cities and the main stakeholders, including the respondents” main opinion proponents
and opponents. The next part of the interview dealt with the respondents” expectations
and wishes regarding long-term urban mobility development, and they were asked to
formulate an ideal vision of sustainable mobility for their city. Respondents were also asked
to evaluate 42 statements regarding further development of urban mobility (this part of the
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survey was analyzed using the Q-methodology; the analysis and its results were described
in [8]). The fourth part focused on recognition of the main barriers to sustainable mobility
measures throughout the planning cycle (i.e., planning and preparation of measures,
implementation of measures, and their evaluation when implemented). The final part
recorded some basic data about the respondents and the interview progress (education,
gender, age, job position, interview duration). One interview took 46 min on average.

2.3. Data Collection—Questionnaire Survey

Some results of the interviews were used for the preparation of an online questionnaire.
The questionnaire was addressed to heads of relevant departments of Czech municipal
authorities (departments of transport, spatial planning, strategic planning, or the envi-
ronment) and/or political representatives responsible for transport development. We ap-
proached them directly by email (380 email addresses in total); furthermore, two local
networks of cities were used to distribute information about our research and a link to the
questionnaire for their members (other 80 email addresses). The data collection took place
between January and February 2019. We received 76 correctly completed questionnaires
in total from 49 cities, while we managed to cover equally all sizes of cities: one fifth of
the cities were above 100,000 inhabitants, the same number of cities were sized between
50,000 and 100,000 inhabitants, 24% belonged to the size category of 30,000 to 50,000 inhab-
itants, 28% were between 10,000 and 30,000 inhabitants, and 9% of the cities had fewer than
10,000 inhabitants. The cities in our survey had different geographical and demographi-
cal conditions and challenges, socioeconomic profiles, and environmental and transport
problems. The questionnaires were anonymized to encourage respondents to answer the
questions openly, but respondents could provide their emails. The only identification factor
was the size of the city they represented.

The questionnaire focused on the following research areas: (i) transport problems in
cities; (ii) implementation of innovative transport measures and experience with them;
(iii) decision-making processes in the transport field; and (iv) praxis in the evaluation
of transport-related policies and strategies. The main categories of transport problems
were defined based on the results of the qualitative part—interviews with stakeholders.
The questionnaire served as verification of the results among a wider range of cities and
their representatives. Sustainable mobility measures included in the questionnaire were
chosen based on the literature review—those that were typically connected with the new
transport planning praxis. The decision-making processes and governance models included
in the research covered the setting of (quantifiable) targets, selection of policy measures,
integration of sector policies, including the concept of smart cities, communication and
public involvement, and evaluation and monitoring of measures and policies. We further
analyzed statistically significant differences between cities with and without a SUMP using
two-sample t-tests, where the tested variable was put in relation to the yes/no binary
variable, which described whether a city had a SUMP available or not.

3. Institutional Settings for the Sustainable Mobility Paradigm Change

A qualitative analysis of interviews with the stakeholders provided us with a picture
of the praxis in transport planning, the roles of different stakeholders in the whole process
and the main barriers to further transition toward sustainable mobility in Czech cities.
We focused on identification of the main barriers to sustainable mobility planning during
the three phases of the planning cycle: planning, implementation, and evaluation.

In the phase of planning and preparation of mobility policies and measures, several
types of perceived barriers were found. Above all, it was a lack of communication between
key actors involved in the preparatory phase (local governments, relevant institutions,
the non-profit sector, and citizens). There was usually a low level of trust and agreement
among these actors (i.e., the actors’ perceptions of finding a solution and implementing
a suitable measure differed significantly), and this was associated with subsequent inten-
tional and unintentional delays in projects. The negotiation and approval process, including
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finding a political agreement, was extremely difficult. This was further exacerbated by a
four-year election cycle, which was often not long enough to take all the necessary steps
in the preparatory phase. There were numerous cases of ongoing projects stopped by a
new city-level political representation after the elections. According to the respondents,
the qualification preconditions of human resources in individual institutions (especially
in public administration) were also very diverse. Beside barriers resulting from disparate
communication, the ideological and qualification aspects of individual legislative barriers
existed. In this case, it was mainly a lengthy zoning and construction procedure, which
complicated the process of planning large-scale measures in the field of urban transport.

In the project implementation phase, legislative barriers (such as the Public Procure-
ment Act, influencing the price of tenders and the quality of the offered solutions) were
mentioned the most often by our respondents. The second most common barrier concerned
obstacles while purchasing land for transport infrastructures. There were cases of delib-
erate purchase of land by a third party, which subsequently caused a delay or the total
impossibility of the investment. Even in the implementation phase, persistent problems in
communication among stakeholders were often evident. Different ideas, opinions, and lim-
ited will to find agreement also caused significant extensions to the implementation phase.
In general, the phase of measure implementation was limited mainly by procedural and
formal length (partly affected by legislation), limited communication, and the associated
deliberate obstruction of institutions or individuals.

The final phase of evaluation—was found to be the most problematic. There was a
consensus among the respondents that ex-post evaluation was not used systematically by
Czech cities. Following the introduction and implementation of transport measures, ex-post
evaluations often did not take place for objective reasons, such as a lack of suitable data or
funding for quality evaluation. However, the reasons were also completely pragmatic and
tendentious. Stakeholders agreed that there was often no will or interest to retrospectively
evaluate newly introduced measures and deal with evaluation results. Also, it turned out
that there were not enough qualified companies or experts on the market who could carry
out high-quality evaluations correctly and objectively. The ex-post evaluation thus took
place with the level of elementary indicators that were publicly available (e.g., data on
traffic intensity counts in cities, public transport volumes and performance—if they were
handed over by providers). The interviewees were also unanimous in that the evaluation
culture associated with public funding was not developed in Czechia.

The main identified barriers were then verified during the questionnaire survey.
Its results confirmed that the main barriers to sustainable transport planning in cities
related to the institutional and economic structure of the society—above all, a lack of
funds, complicated processes connected with planning and execution of transport policies,
complicated legislation, a lack of political consensus and attitudes of the society, which
were divided into groups friendly and opposed to cars in cities. These findings were
in line with the literature. Bosetti et al. [28] revealed financial, legislative, technological,
political, and institutional barriers during the analysis of CIVITAS Plus cities implementing
sustainable mobility measures. Technological and institutional barriers were stressed by
Farla et al. [27] and Lah [29] as blocking the transition toward sustainable mobility. On the
contrary, the respondents in our survey did not perceive non-existent or undeveloped
technology as a really serious problem. See Table 2 for more details.
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Table 2. Evaluation of the seriousness of barriers to sustainable mobility.

Barriers Seriousness
Lack of funds 3.53
Long legislation and planning processes 3.49
Attitudes of the society 3.47
Legislation 3.29
Acceptability 3.08
Lack of political consensus 2.86
Lack of human resources 2.86
Lack of communication 2.82
Dysfunctional institutions 2.59
Unavailable technology 2.24

Note: The respondents evaluated the barriers on a scale from 1 to 5 according to how much specific barriers
obstruct sustainable mobility in cities; 1 = least serious, 5 = most serious barrier; the numbers are averages of
their answers.

Furthermore, the respondents were asked a set of questions focused on decision-
making processes and the roles of different stakeholders in the whole process. The answers
were quite diverse, and it seems that there was no common view and reflection of these
processes among the different stakeholders. Respondents from the national authorities
identified mayors and deputy mayors responsible for transport and the city council (politi-
cians) as the most important drivers because they could usually directly influence the
decisions. These respondents saw the top-down approach as functional and stated that
politicians” willingness and interest could motivate the public and institutions in the city.
However, this outward view was not shared by the rest of the respondents (officials from
transport departments, NGOs, transport specialists), who emphasized that the political
representatives stayed in their positions for a short-term compared to planning horizons
and could even hinder some sustainable measures due to their priorities and a lack of
internal consensus. This is not specific only to Czech conditions; similar findings were
made by Forrester [18] for UK local authorities. On the contrary, Czech cities emphasize the
role of municipal organizations and companies, such as municipal public transport opera-
tors or coordinators and technical departments with planning competencies in transport.
The governance is in the hands of elected politicians who use results and data provided by
technical departments. In the technical and organizational senses, they have great influ-
ence, and there is the risk of an exclusive technocratic approach. At the same time, several
stakeholders mentioned that the academic and research fields should be exploited more
for building transport solutions in cities, such as land-use tools for the regulation of car
mobility, especially polycentric models and the concept of compact cities. The knowledge
required for a transition to the sustainable mobility paradigm is available, but researchers
should be involved more frequently in the decision-making processes, so that they can
contribute research findings on topical sustainable solutions and bring back evidence for
their follow-up research.

Attention should also be paid to traffic generators, such as large employers and
zones attracting a lot of daily trips, and to parking policy, which can be used effectively
to manage mobility volumes in (central) parts of cities. Vehicle producers, energy and
technology providers, ICT companies and experts enter the process naturally, as they
supply technologies for smart mobility projects, as often mentioned by our respondents.

In general, sustainable mobility had its individual proponents at different levels and
across different organizations in Czech cities. A more frequent involvement of stakeholders
from different backgrounds and institutions can be perceived as the first step of the transi-
tion toward the new mobility planning paradigm. Furthermore, most of the stakeholders
saw the transition toward sustainable mobility as beneficial for cities and society.
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4. Results
4.1. Main Transport Problems in Cities

Each city is unique and requires an individualized approach to its transport problems.
However, there is a substantial number of common transport-related problems that chal-
lenge most cities. Their solutions can then be shared among cities as inspiration to each
other. We identified systematic features predicting transport problems in cities.

Based on the interviews with the key stakeholders and a subsequent verification via
the questionnaire survey, the main existing transport problems in the urban areas include
parking (53% of the cities indicated it as serious or very serious), lack of funds (35%), traffic
congestion and through traffic (both 34%), high intensity and lack of regulation of car
traffic (31%), and unregulated freight transport (28%). Figure 1 shows the seriousness of
the transport-related problems and the size of the city; it reveals that there might be a
relationship between the city size and the relative seriousness of some transport problems.
For example, parking or missing car traffic regulation seem to be more serious problems in
larger cities than in smaller ones. On the contrary, smaller cities complained more about
through traffic, but also about problems connected with the high intensity of motorized
traffic and traffic congestion, especially in peak hours. However, these findings were
not statistically significant (the Chi-squared test did not reject the hypothesis that the
city size and seriousness of the problems are independent); similarly, we did not reject
the hypothesis that the existence of a SUMP and the seriousness of the transport-related
problems are independent; the only exception was the problems connected with not
providing inhabitants with sufficient information about the state and impacts of transport
(Chi-squared = 28.59, df = 16, p-value = 0.027).

4.2. Experience with Sustainable Mobility Measures

We further focused on the cities” experiences with sustainable mobility measures. First,
we identified the cities that have implemented particular measures during the last 20 years;
those that implemented a certain measure were asked whether they would recommend it
to other cities based on their own experience or not. Figure 2 summarizes the main results.

Most of the cities in our sample have implemented measures focused on transport
infrastructure and public space improvements, such as traffic calming measures, walking
and cycling infrastructure completion, enhancement of public transport services (better
comfort at stops and in vehicles, information technology measures, etc.). The satisfaction of
cities with these measures is quite high. Measures connected with regulation of motorized
traffic or quite expensive infrastructural projects have been implemented in fewer cities and
more respondents did not recommend them or did not know if they were recommendable.
Surprisingly the least popular, with the highest share of “not recommended” answers
were measures on electromobility, construction of multimodal terminals, personalized trip
planning (at a mobility center), car sharing and bike sharing. The most likely reasons were:
a relatively short time elapsed from their implementation and higher initial investments.

The data also show that there is a relationship between the city size and the satisfac-
tion with certain measures. This was confirmed statistically (using the Chi-squared test);
see Table 3.

4.3. Praxis of Cities Regarding Policy Integration, Monitoring, Evaluation, and Involvement
of Stakeholders

The sustainable transport planning paradigm emphasizes specific governance models
such as the integration of various (sectoral) policies and strategies, regular data monitoring
and evaluation, and involvement of stakeholders. We tried to find out the common praxis
of cities in these fields.

Most of the 49 analyzed cities (with an exception of seven small cities) have developed
their long-term city strategy, which naturally includes transport. The new transport
strategic document—either a SUMP or a SUMF—has been completed or is in preparation
in 17 cities and 5 cities, respectively, from our sample (which means altogether 45% of
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the analyzed cities) and additionally, 29% of the analyzed cities have also developed their
Smart City strategy. Traditionally, Czech cities are used to making Transport Development
Plans; 43% of cities from our survey had such a plan for motorized traffic at disposal, while
only two cities (4%) reported that they had a Cycling Development Plan and none of them
reported the existence of a Walking Development Plan.
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Figure 1. Main transport problems in relation to the city size. Source: Own survey. Note: City size: 1 = more than
100,000 inhabitants; 2 = 50,000-100,000 inhabitants; 3 = 30,000-50,000 inhabitants; 4 = 10,000-30,000 inhabitants; 5 = under

10,000 inhabitants.
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H Not recommended

| Do not know
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Figure 2. Experience of Czech cities with sustainable mobility measures (answers of cities that have implemented such a

measure in the last 20 years). Source: Own survey.

Table 3. City size and satisfaction with implemented measures (using Chi-squared tests).

Measure Chi-Squared p-Value

Multimodal terminal 23.624 0.02287

PT support—IT (digital panels, smart check-in, green wave for PT, etc.) 30.234 0.01683
PT—increase in comfort at PT stops and vehicles 23.557 0.02335
PT—enlargement of the network 21.467 0.04395

Integration of PT within a region 25.769 0.01157

Support for alternative fuels in PT and city vehicle fleet 25.445 0.06236
Intermodality (connection of P + R with PT, bicycle lanes with stations, etc.) 22.766 0.02978
Parking regulation 28.885 0.02472

Campaigns (to support cycling, PT, safe routes to schools, etc.) 25.204 0.06631
Trip planning 18.538 0.1003

Source: Own calculation.

Only 31% of the analyzed cities reported that they regularly evaluated their strategies
on paper; if so, they mostly evaluated action plans for the respective strategy on a 5-year or
even a yearly basis.

The evaluation process requires high-quality data. Therefore, we asked further about
which transport-related data were regularly collected by cities and which indicators were
monitored. It turned out that cities do not pay much attention to the collection of transport-
related data, the regularly collected data that cities evaluate are mostly those provided
by external institutions, such as data about public transport (PT) operation, costs and
revenues, passenger numbers (mostly collected by (PT) operators), data on traffic accidents
(usually collected by the police) or emission levels (measured by the Czech Hydrome-
teorological Institute or the National Institute of Public Health, and only partially by
municipalities themselves).

The paradigm shift toward sustainable mobility planning in cities is also closely con-
nected with stakeholders” involvement. In Czechia, public involvement is a relatively new
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concept that cities should embrace more widely; our data indicated that this process was
quite slow. The communication strategy of Czech cities is quite passive, based mostly
on a one-way information flow (using websites, emails, SMS),the involvement of experts
(specialized working groups, thematic commissions, etc.) and public consultations pre-
scribed by legislation for land use planning and large infrastructure projects. Our data also
showed that cities are quite often confronted with petitions and other complaints raised
by citizens about planned or implemented transport measures. Active communication
and campaigning organized by cities are still not common and in many cases, they are
initiated by external organizations, mostly NGOs (such as campaigns and actions under
the European Mobility Week coordinated by the Ministry of the Environment).

4.4. Differences between Cities with and without a SUMP

Based on the data from our survey among cities, we further tried to answer the
question of whether the cities with the SUMP benefit from it in comparison to those cities
that do not have this strategic document in place. Using t-tests, we compared data from
cities with a SUMP with those that have not developed such a strategy. The results are
summarized in Table 4.

Table 4. Differences between cities with and without a SUMP using ¢-tests.

Cities without a SUMP Cities with a SUMP t-Test (p-Value)

City size Average category 2.3 Average category 3.8 0.000
Transport problems
Road accidents 2.36 2.69 0.058
Missing information 2.57 3.09 0.060
Missing funds 3.68 3.28 0.100
Experience with transport measures (is the measure recommendable to other cities)
Terminal 0.11 0.75 0.0002
PT 0.46 1.17 0.001
PT comfort 0.85 142 0.004
PT network 0.50 1.08 0.006
Integration 0.89 1.25 0.071
Electromobility 0.25 0.69 0.044
Promotion, PR, 0.43 0.97 0.004
campaigns
Web pages and 0.36 0.92 0.005
applications
Implementation of transport measures
PT 0.39 0.89 0.000
PT comfort 0.78 1.00 0.010
Fuels 0.64 0.92 0.010
Electromobility 0.54 0.86 0.006
Promotion 0.57 0.81 0.050
Parking 0.71 1.00 0.003
Sharing 0.21 0.75 0.000
Transport planning practice
Transport model 0.54 0.86 0.076
Participation 5.33 6.71 0.005
Data analysis 0.14 0.86 0.003
Data collection 2.08 4.06 0.000

Source: Own calculation.

Not surprisingly, the cities with a SUMP are larger on average than those without
a SUMP. The reason is that the largest cities above 50 thousand inhabitants are required
to make this plan if they apply for funding. However, we had other 17 smaller cities
with a SUMP in our sample. When focusing on the transport problems that cities face,
our analysis suggests that representatives of cities with a SUMP perceived fewer problems
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with financing transport measures, but more often mentioned problems with accidents;
they are also more ambitious regarding communicating the messages and involvement of
citizens in transport planning.

When we looked at the transport measures implemented by the cities, representatives
of the cities with a SUMP had a better experience on average with sustainable transport
measures. The respondents were asked if they had implemented a particular measure
and if so, if they would recommend it to other cities using a scale from +2 (strongly
recommended) to —2 (strongly NOT recommended). Therefore, only cities having practical
experience with the measure were involved in this analysis. The cities with a SUMP have
implemented more sustainable mobility measures on average (it is probably also because
they are larger on average). Regarding experience with them, the difference was notably
in favor of better experience for cities with a SUMP—especially for measures such as
building new multimodal terminals (0.75 for cities with a SUMP and 0.11 for cities without
a SUMP), improving PT services (1.17 versus 0.46), particularly PT comfort and network
enhancement, improving intermodality (1.25 versus 0.89) and support to electromobility
(0.69 versus 0.25). A statistically significant difference was also apparent for communication
measures such as information campaigns (0.97 versus 0.43) and specialized web and mobile
applications (0.92 versus 0.36).

Our analysis revealed that cities with a SUMP used a transport model in the planning
process more often (0.86 versus 0.54 on a scale from 0 to 1), create more public participation
activities (6.71 versus 5.33 when calculating the number of different activities to involve
stakeholders and the public in transport-related decision-making), collect substantially
more data (0.86 versus 0.14 on a scale from 0 to 1), and make more analyses to support
planning and decision-making (4.06 versus 2.08 when measuring how many data categories
were regularly monitored and collected by the city itself).

Regarding perceived barriers, there was surprisingly no statistically significant differ-
ence between these two groups of cities: both groups struggled with similar obstacles.

It should be emphasized that the data were collected in the period when cities were
elaborating or completing their first SUMPs/SUMFs. Hence, these strategies were not fully
effectuated yet. SUMPs/SUMEFs of Czech cities are still brand new and have just started.
Our research then referred to the first phase; more research and SUMP evaluation over a
longer time span is needed to reflect and analyze the implementation process and impacts
of selected measures on practice.

5. Discussion

The paper focuses on changes in conventional transport planning and investigates the
new paradigm setting sustainability of transport and protection of the urban environment
as the utmost strategic goals among Czech cities. The literature gives us a full picture of
the trend of such paradigm changes. The notion of “Sustainable Transport” is manyfold,
embracing alternative modes to car use, smart solutions, safety and security measures,
and other elements making the transport system more effective and less polluting. There is
also a long-term tendency to unify sustainable transport policies, represented by the EU
concept of Sustainable Urban Mobility Plans. These became the cornerstone of our research
when we looked into their application within the EU and examined the transport planning
process in Czech cities.

We used both qualitative and quantitative data collected through interviews and a
questionnaire survey among 45 key stakeholders influencing transport planning in Czech
cities between June 2018 and February 2019. Our research indicates that most of the
interviewed representatives of cities feel the necessity to tackle improvement of public
transport, cycling, and walking factors, which make up essential parts of sustainable
transport planning. There are progressive cities and at the same time cities that hesitate at
radical regulation of car transport (such as reduction of parking spaces, regulation of car
traffic in inner urban zones, or larger prioritizing of public transport and non-motorized
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modes) even though they suffer from traffic congestion and urban space consumption. It is
becoming clear that such changes are inevitable and should be applied soon.

Within our research, we also investigated the main barriers to sustainable mobility.
They are linked to complicated legislation, lack of political consensus, and contradictory or
weak attitudes of society, which has traditionally been rather car-oriented. The scientific
literature revealed also the institutional, financial, or technical barriers, such as a lack of
skills or even a rigid political system that does not allow for more radical changes [17].
Emberger [53] stated that the transition to sustainability in transport can be complicated by
the historically car-oriented urban planning and subsequent difficulties in changing travel
habits. This may explain also some of our findings in Czech cities, like complications in
reaching political consensus or hesitation and obstacles to applying more car-restrictive
measures. Hesitant political commitment to the principles of sustainability and adequate
solutions were argued also by May et al. [33], based on an extensive review of the EC and
European Council of Ministers of Transport (ECMT) works and national studies.

Furthermore, we realized that in the analyzed cities, some of the main features and key
success factors of SUMPs—systematic and efficient involvement of relevant stakeholders,
including public consultations, and monitoring and evaluation of transport measures and
policies—are practiced at a low level. The perception of a need for regulatory measures
resulting in a significant transport behavior change and subsequent redistribution of modal
shares was quite low among local politicians.

Some triggers help sustainable transport planning, such as financing of SUMP /SUMF
development from the EU/national level, legislative standards for air quality, or subsidies
for implementation of new technologies, e.g., clean vehicles (especially renewal of PT
fleets). However, our survey indicates that there are Europe-wide recommended “sus-
tainable measures” which are not much deployed in analyzed Czech cities (yet), such as
shared mobility (car sharing, bike sharing, or car-pooling platforms), electromobility (most
probably due to market conditions and the necessity to establish accompanying infras-
tructure), and, surprisingly, also mobility advice (mobility centers). The cities also do not
have much experience with shaping mobility behavior and positively influencing user
choices. It seems that at this “starting point,” having a SUMP does not make a substantial
difference regarding perceived barriers and transport problems that cities face at present.
Nevertheless, we presume this will change soon when implementation of the SUMPs will
bring the first effects.

However, our results further indicate that a SUMP brings substantial benefits to cities
of all sizes, it helps their decision-making and policy planning, even in the initial phase of
the sustainable mobility paradigm change. The cities that have SUMPs in place implement
sustainable transport measures more often, use transport models in strategic decisions
more often, create more participation activities, and are better at evaluation, especially
monitoring and analyzing substantially more data regularly.

6. Conclusions

European cities face a policy paradigm shift in transport planning, which has been
accelerated by the European policy encouraging cities to make so-called Sustainable Urban
Mobility Plans. The planning concept is entirely new in many European countries, and it
thus brings a lot of challenges to cities with no previous experience with this concept.

This paper explores the institutional issues regarding practice and barriers relating
to this new sustainable transport planning paradigm in Czech cities of various sizes, geo-
graphical, economic and demographic conditions, environmental and transport problems.

Our research demonstrates that Czech cities can successfully apply the EU concept of
Sustainable Urban Mobility Plans, and even smaller cities are interested in this concept.
The findings show that SUMPs bring substantial benefits to cities of all sizes, even in
the initial phase of their implementation. The cities that have developed a SUMP apply
various sustainable transport measures more often, create more participation activities,
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and are better at evaluation than cities without a SUMP. We can thus confirm SUMPs will
undoubtedly make a difference.

However, there are some limitations to our research. This study was undertaken in
the institutional context of the Czech Republic. Therefore, the validity of some results
applies mainly to countries with a similar historical development of city planning. These
results also reflect only the first phase of SUMP development and the beginning of their
implementation. More research is needed especially about the long-term impacts of SUMPs
on the sustainability of cities.
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