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Innovative urban mobility concepts that have already been successfully tested and
implemented in a certain region or culture can serve as references for other countries.
The knowledge of the corresponding frameworks, boundaries, conditions, and criteria
with which the desired effects can be achieved in other regions are of particular
importance for the transferability and scalability of the concepts. Especially across
national borders, the requirements and effects of innovative mobility concepts are
difficult to compare and statements on transferability are not always supported by
sufficient evidence. By analysing and evaluating the effects of different measures on
specific indicators and identifying their success factors, considering country-specific
differences, the suitability of proposed concepts for achieving set goals can be
predicted. This article discusses methodological approaches to the comparability and
transferability of mobility concepts from the European region across national borders,
also having a view on Vietnam. The methodology and findings presented here are
based on a research project conducted by German Aerospace Center (DLR) in
cooperation with UTC University in Hanoi. A key aspect is the question what factors
made these mobility concepts and measures successful in Europe, for example how
acceptance was achieved and what were the effects on transport objectives, as well
as on various social, urban development, and environmental objectives. Criteria that
have proven to be success factors for European urban mobility concepts are used to
discuss its transferability to and suitability for other regions. Thus, a basis for
structuring measurement indicators will be provided for evidence-based assessments
and comparisons of urban mobility concepts.

1. DOING THE RIGHT THINGS AND DOING THINGS RIGHT - HOW CAN AN
INTERNATIONAL COMPARISON OF MOBILITY CONCEPTS SUCCEED?

Internationally, many noteworthy and instructive examples of mobility concepts exist
that are tested and applied to initiate sustainable transport development and improve
the mobility of people. These trials are particularly useful if they enjoy a high level of
visibility as model examples so that other regions can learn from their experiences.
However, the regions of the world and also within Europe are very diverse and it might
be challenging transferring a successful mobility concept from one region to another.
A comparison of the effectiveness and success of mobility concepts across regional
and national borders is also sometimes difficult due to country specifics. For this
reason, in the field of mobility research, evaluation methods have been developed that
are reliable and robust allowing for international comparisons. When applying these
methods, different challenges have to be considered, which will be described here.
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A transparent international comparison of mobility concepts can help to promote
environmentally friendly, socially fair, and economically efficient mobility. Providing a
consistent structure and methodology for the development of mobility concepts, plans
can be compared and best practices identified (ILS, 2018). Properly applied,
international comparison can provide benefits and make mobility concepts
comparable across systems as well as countries. However, if the principles are not
applied accurately, results may be biased and subsequently misinterpreted. The
results of an international comparison are only as robust as the input parameters used
for it (Tan, 2023). Therefore, through a sound methodological approach, robust results
can be achieved. The international comparison of mobility concepts entails some
hurdles and must be carried out carefully. An international comparison of mobility
concepts can lead to a global awareness of sustainable mobility by making the
application transparent. This could motivate more countries to adopt similar
approaches. Joint analysis based on standardized criteria can strengthen a sense of
community and help define and achieve common goals. For example, different
countries and cities can agree on common goals and indicators for sustainable
mobility. This can promote international cooperation and the exchange of resources
and expertise.

The development and implementation of an international comparison can be very
complex, as there are many different interests and actors that need to be considered.
This requires extensive planning and coordination. Different countries and cities have
different political priorities and economic frameworks. Political support and institutional
frameworks have a significant impact on the implementation of mobility concepts.
These factors must be included in the comparison, as they can influence the
effectiveness and sustainability of the policies. One example is a city's dependence
on federal regulations and laws, as described using the example of the city of Munich
in chapter 4.

Overall, international comparison can have a positive impact on sustainability and
quality of life in urban areas, but requires careful planning and consideration of various
factors to be successful. By considering the aspects described, an international
comparison of mobility concepts can help identify best practices, promote innovation,
and advance sustainable mobility worldwide. An international comparison of mobility
concepts based on a Sustainable Urban Mobility Plan (SUMP) can create valuable
insights and synergies (see chapter 3). Nevertheless, the different contexts and
cultural circumstances need to be adequately considered in order to develop and
implement tailored and effective solutions. Each city and country has its own specific
challenges, circumstances, and needs. A standardized approach may not sufficiently
consider individual differences, leading to less than optimal solutions in certain cases.
Mobility behaviors and preferences can be culturally specific. What works well in one
culture may be less effective in another culture. It is important to consider cultural
differences and understand how they affect mobility behavior. Because cultural
characteristics must be considered, the responsibility for doing so rests with the
processors, who should have a good understanding of country-specific characteristics.
When comparing different mobility concepts internationally, multifactorial
dependencies need to be considered. For example, the significance of the results can
depend on the spatial structure of the city, the population density and the willingness



x *

*
; AET EUROPEAN TRANSPORT CONFERENCE :Tg§?§§§¥
gy =1 6 — 8 SEPTEMBER 2023 CONFERENCE
*Emapoan Transport * *

of people to change their mobility behavior. Factors such as these can influence the
outcome of a determination and are sometimes difficult to separate out. Results can
easily be distorted and misinterpreted by small changes in the general conditions and
input. When several factors are considered or changed at the same time, it is difficult
to identify a cause-effect relationship. Thus, it may occur that effects are associated
with the wrong measure. In order to be able to establish comparability, a systematic
approach needs to be applied in order to be able to test the effect of each factor
independently.

The application of an international comparison is designed for long-term
implementation. It often takes many years to achieve the desired goals (WBCSD
Mobility, 2016). As a result, it may be difficult to keep decision-makers, politicians, and
the population motivated in the long term. Mobility projects require political support
(WBCSD Mobility, 2016). New mobility plans and measures may also not be accepted
by parts of the population and interest groups (Tan, 2023). Especially, if they affect
previously established habits or involve uncomfortable changes. This can lead to
dissatisfaction and resistance to change.

Implementing sustainable mobility solutions often requires significant investments in
infrastructure and public transport. This can be a financial burden for the city or
municipality. Here, too, resentment can arise on various sides. Even though an
international comparison is designed for long-term development, mobility concepts
and their evaluation and comparison should be adaptable to changing needs and
challenges. It is important to evaluate the flexibility and adaptability of the different
approaches to see how well they can perform in the long term.

The use of international comparison guidelines enables the definition of standardized
criteria for assessing the sustainability of mobility concepts. This allows countries to
present their progress in implementing sustainable transport solutions more
transparently. This can also trigger an exchange of experience across borders and
allow cities and countries to learn from each other and share best practices. In this
way, innovative ideas and solutions can be disseminated and adapted to regional or
national contexts (ILS, 2018). Clear and comparable targets as well as common
indicators are crucial to evaluate the progress and success of mobility concepts.
Uniform metrics make it possible to objectively compare the effectiveness of different
approaches. Any comparative calculation relies on reliable, robust, and quantifiable
input. No matter how well thought out and conclusive a calculation formula is - if input
parameters are missing or inaccurate, the result will not provide robust information.
International comparison often requires extensive data collection and analysis (Tan,
2023). However, the availability and quality of data may be limited in some countries,
which can affect analysis and comparability. Ideally, mainly clearly quantifiable input
parameters should be used. The question of definitions and consistent interpretations
should also be clarified in advance, as otherwise different counting methods, for
example, may lead to different results.

This illustration of experiences with preconditions and hurdles when working with
evaluation methods for comparing mobility concepts shows that a prior examination of
(region-typical) framework conditions is necessary. A clean and robust scientific
investigation requires that interpretations and definitions are valid and that output data
are available with a high degree of quality and comparable granularity. A clear and
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generally admitted research question and a consensus on objectives are important
challenges when comparing across regional and national borders. These are some of
the challenges to be considered when analyzing and evaluating mobility concepts.
Based on this, methods for developing and evaluating mobility concepts will be
described and analyzed in the next chapter, with regard to their effectiveness. Special
attention is paid to sustainable urban mobility plan (SUMP). In addition, an overview
is given of mobility concepts that have been implemented in real life and that have
been developed by applying certain methods. This provides an essential basis for
doing the right things and doing things right.

2. STATE OF THE ART — HOW TO EVALUATE MOBILITY

Integrated mobility concepts are projects that take a cross-modal and interdisciplinary
approach (e.g., transport services, technology / digitization, infrastructure,
environment, building and planning law, financial policy, and public relations). A
relatively new approach is to focus on people and the targeted influencing of their
mobility behaviour (mobility management). The term Sustainable Urban Mobility Plan
(SUMP) was established for integrated mobility concepts. The aim of the concepts is
to provide a medium-term strategy for municipalities to design environmentally
compatible mobility through appropriate measures and thus improve the quality of the
environment and the quality of life (Fuchs, 2021). For the evaluation of such complex
concepts or decisions about appropriate measures under uncertainty (due to lack of
availability of information or uncertainty about future trends), a variety of procedures
are described in the literature.

Decision-making procedures are based on the establishment of a structured goal-
setting framework according to the relevant issue. The overarching goals for mobility
concepts result mainly from strategies and higher-level planning. For example, on a
global level, these are the Sustainable Development Goals (United Nations, 2016), on
EU-level, the Sustainable and Smart Mobility Strategy (European Commission, 2020),
on a national level, the National Development Plan for Electric Mobility of the German
Federal Government (Bundesregierung, 2009), and urban development and sectoral
plans, such as climate protection plan and local transport plan (Arndt, Drews, 2019).
Also, guiding principles and objectives are influenced by local conditions, social norms,
and diverse interest groups. Strategic goals include traffic avoidance (e.g., reducing
the number of trips and distances), modal shift (e.g., from passenger cars to public
transport and bicycles, increasing occupancy rates), compliant traffic management
(e.g., emissions, traffic safety, land use), and achieving conservation goals (e.g.,
climate protection goal, Vision Zero, see Gertz, 2020).

Quality requirements on defined objectives are: specific, measurable, achievable,
relevant and time-bound (SMART) as well as complete, non-redundant (i.e., no double
counting) and hierarchically ordered (Liedtke, 2020). The analysis and handling of
conflicting goals are also of particular relevance. Incompatible objectives (trade-offs)
of actors (e.g., public transport operators, police), road users (e.g., pedestrians,
cyclists, public transport, private motorized transport) and those affected (e.g.,
residents, businesses) as well as environmentally sensitive areas must be identified
and weighted according to the intensity of their effects and the frequency of their
occurrence. Conflicting goals are dependent on many factors, in particular the
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economic structure (e.g., expected effects of the mobility transition on the automotive
industry) and vary greatly across regions (see Beuermann et al., 2020; Grahl, 2014;
Fornauf, 2015).

A low number or intensity of conflicting goals results in higher acceptance of the
concepts. Acceptance is essential for the effectiveness of a mobility concept. High
rates of compliance (measurable effect of an order or recommendation), which means
behavioural changes in connection with the mobility concept, are also influenced by
many other factors, such as human factors (e.g., age, preferences), perceived quality
of transport connections, conditions of transport use and user costs (Boltze et al.,
2014). Participation processes can be used to identify goals and factors to improve
acceptance prior to the implementation of mobility concepts. Various participation
methods and their suitability with regard to various criteria are presented for example
in (Ritzi, Kassner, 2019; Nanz, Fritzsche, 2012; Rowe, Frewer, 2013).

Based on the generated goal-setting framework, together with citizens, relevant
evaluation criteria are defined and indicators for the operationalization of the targets
are selected to allow the determination of achievement rates: Measurable attributes
as well as the objective (maximization or minimization) are assigned to indicators
(Geldermann, Lerche, 2014). Quality requirements for indicators are: direct,
operational, comprehensible, all-embracing and unambiguous (Liedtke et al., 2020).
In the evaluation process, a fundamental distinction must be made between impact
assessment and actual evaluation: First, a quantitative (as far as reasonable)
assessment of all relevant future effects of different measures or technologies of the
mobility concept on the evaluation criteria (indicators) is carried out. For impact
assessment, various methods can be used (Fornauf, 2015): For example, SWOT
analysis belong to qualitative methods (subjective). However, examining measures
and bundles of measures using modelling (prognosis methods) and simulation lead to
relatively objective and verifiable results. In most studies, either the effects of individual
measures or bundles of measures are examined and predicted, mostly limited to a few
indicators. Examples are simulation studies on the effects of shared mobility on the
future transport system using several indicators from the transport and service domain
in Gothenburg (Lorig et al., 2023) as well as the investigation of scenario-based
displacement effects and environmental effects of new mobility concepts (Schirmann,
2019). In addition, the effects of measures can be predicted using standardized
calculation templates and formulas (e.g. in BMDV, 2016). However, no interactions
are considered here, as it is the case with modelling, and the transferability or
application of standardized formulas to different regions is discussed controversially.
Also, comparisons can be used for impact assessment. Here, the results of effects of
measures from comparable concepts are used. However, this method provides only
unreliable and inaccurate results, as different concepts are not completely identical
due to different framework conditions, objectives and measures. Therefore,
comparisons should only be used for very similar concepts. Stakeholder surveys can
be conducted to assess the effects of criteria, which should be included, but would be
difficult if not impossible to measure (e.g., personal well-being or social contacts).
The quality of the results depends on the survey method and the evaluation procedure.
For a description of impact assessment methods, see also (Liedtke et al., 2020;
Fornauf, 2015). The impact assessment results serve as input data for the subsequent
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evaluation by standardized evaluation methods. According to Viergutz & Scheier
(2019), the impacts are assessed by simulating different scenarios. Subsequently, an
evaluation is carried out using suitable evaluation methods.

In (Liedtke et al., 2020), economic evaluation methods for scientifically neutral and
comprehensible decision-making are presented. The core is the structured weighing
of options between different objectives of a goal-setting. According to this, multi-criteria
assessment methods / multiple-criteria decision analysis (MCDA) are suitable for
economic evaluation of technology innovations (e.g., introduction of electromobility).
These are methods without complete monetarization of the indicators, such as utility
analysis and cost-effectiveness analysis. They are used in particular for multi-criteria
decisions under uncertainty by comparative evaluation of alternative scenarios using
relevant indicators (e.g., Hedel et al., 2007; Geldermann, Lerche, 2014). Indicators for
the evaluation of traffic policy measures (e.g., introduction of locally set speed limits)
can be monetized. Therefore, in addition to multi-actor multi-criteria analysis (MAMCA)
involving stakeholders and utility analysis, further economic methods such as benefit-
cost analyses can be applied.

Assessments of transport concepts in Germany, Europe and worldwide are mostly
based on benefit-cost analysis as central assessment procedure, such as the Federal
Transport Infrastructure Plan for upgrading and new construction projects for roads,
rail and waterways (BMDV, 2016). In some cases, additional procedures are added to
consider more non-monetizable indicators, such as multi-criteria impact analyses,
environmental risk analyses, and spatial effectiveness analyses. In case of the
NISTRA Assessment Methodology - Sustainability Indicators for Road Infrastructure
Projects (ASTRA, 2023), two other methods are integrated into an overall assessment
procedure in addition to benefit-cost analysis. This unification leads to a better
comparability of the assessment results (Fornauf, 2015). Further overview of methods
of decision procedures for applications in the assessment of mobility concepts with
regard to sustainable development are presented in (Schuh, 2001), spatial planning in
(Scholles, 2018) transport planning in (FGSV, 2010) and national and international
assessment procedures in (Adams, 2008). In addition, index methods are used for the
guantification and normative assessment of complex issues that cannot be measured
directly. Here, several individual variables are reduced to a dimensionless key figure,
the index, in a rule-based manner in order to create a planning instrument through
operationalization.

Various methods are used to construct an index. The selected methods and indicators
influence the value of information of the index (Rammert, 2021). The index can serve
as an instrument for temporal and spatial comparisons as well as the identification of
small-scale development potentials based on clearly structured criteria and
methodological procedures. Depending on the topics, different evaluation criteria and
indicators are used and weighted individually. For example, in the field of sustainable
mobility, indices were developed for individual modes of transport, such as Walkability
Index (Sedlmeir, G, 2022; Krambeck, Sha, 2006) or Bikeability Index (Schmid-Querg
et al., 2021) or the accessibility of public transport for mobility-impaired persons
(Repetto et al. 2022). The indicators of the ADAC Mobility Index (ADAC, 2023) and
the Federal State Index Mobility and Environment (Allianz pro Schiene, 2020) focus
on the transport sector and its impacts in Germany. The Smart City Index (Bitkom e.V.,
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2022) for major German cities is more comprehensive. Indicators are considered of
the areas of energy and environment, mobility, and society. The Mobility Readiness
Index (Brown et al., 2022) incorporates metrics of public transport, new forms of
mobility and the degree of digitalization for various cities in Ireland. A review of urban
mobility indices in (Costa et al., 2017) shows that the methods and solutions applied
are mostly adapted to local conditions and urban situations. Other indices are used for
global comparison of sustainable mobility of cities. For example, in the Urban Mobility
Readiness Index (Thibault et al., 2023) social and infrastructural parameters as well
as market attractiveness and system efficiency of the transport sector are considered.
The Deloitte City Mobility Index (Dixon et al., 2017) includes aspects besides transport,
such as urban and economic aspects and customer satisfaction.

The Urban Mobility Index (Cebr, 2017) comprises selected indicators from the
transport, environmental, and economic domains, and the Sustainable Cities Mobility
Index (ARCADIS, 2022) incorporates environmental, social, and economic factors. For
a structured comparison of urban mobility, the United Nations (2022) has developed
the Sustainable Urban Transport Index (SUTI), adapted to the Sustainable
Development Goals (United Nations, 2016) and the relevant challenges of the Asia-
Pacific region. The Sustainable Mobility Index (NaMIx) was developed by (Heldt et al.,
2023) to evaluate the potential for sustainable mobility, especially for small-scale areas
such as locations and neighborhoods. In terms of content, it covers the areas:
Suitability for walking and cycling, accessibility of public transport as well as availability
of sharing services, local supply, health care and education.

The spatial distribution, in particular the imbalances of the potentials for sustainable
mobility are clarified by using cartographic representations for the Munich study area.
This enables the identification of unfavorable locations and the targeted selection of
improvement measures (Heldt, Yosmaoglu, 2023). (Rammert, 2021) provides an
overview of the scientific requirements for an integrated mobility index. In addition to
the consideration of comprehensive interdisciplinary indicators such as from transport
and spatial planning, geography, environmental sciences, sociology and psychology,
the qualitative requirements for the indicator set and the methodology of the index
construction as well as the great importance of public participation and the inclusion
of indicators of subjective perception in mobility planning are described. The
importance of subjective perception can be seen, for example, in the case of bicycle
lanes without physical separation from motor vehicle traffic. A high level of perceived
traffic insecurity can result in limited objective opportunities for cyclists (von
Stulpnagel, 2022). A comprehensive human-centered mobility index that meets the
scientific requirements was developed as integrated planning tool for mobility
(Rammert, 2022). Overall, an evaluation of the quality of integrated mobility concepts
seems to be difficult. The integration of mobility management, namely, affecting
people's mobility behaviour in integrated mobility concepts, complicates scientific
analysis and evaluation of mobility measures (Rammert, 2017). Established scientific
evaluation methods are not adequately applicable due to this complexity (Rammert,
2022).

A lack of data makes it challenging to predict the effectiveness of measures
sufficiently. Some indicators are also generally difficult to measure. Also, the planned
changes in mobility behaviour and their effects are largely dependent on the
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acceptance of the affected population, the public sector and investors. Therefore,
acceptance should be considered and analysed during the entire process.
Furthermore, the local framework conditions may be highly variable, so that
comparisons are difficult and spatially differentiated considerations are necessary.
Understanding the basics of established assessment and evaluation procedures is
considered essential, as individual components, for example, methods for creating
structured goal-setting, acceptance analyses, impact assessment and components of
evaluation procedures can be applied in a holistic scientifically based evaluation of
mobility concepts.

Hardly any holistic guidelines and formal methods exist in mobility research. As
integrated methods, the Mobility Index of (Rammert, 2022) as a contribution to the
development of standards and procedures for mobility-related planning instruments,
the SUMP guidelines as a standard for the development and implementation of
Sustainable Urban Mobility Plans (Rupprecht Consult, 2020), and the sustainable
urban mobility indicators (SUMI) for the standardized evaluation of the effects of
mobility concepts in European cities (Braun et al., 2020) can be mentioned here.

3. GUIDELINES FOR IMPLEMENTING MOBILITY CONCEPTS AND INDICATORS:
SUMP AND SUMI

When talking about the implementation, comparability and success of sustainable
mobility concepts in Europe you will come across the terms SUMP and SUMI. While
SUMP is a guideline and methodology for planning, installing, running, and evaluating
a sustainable urban mobility concept, SUMI provides indicators to describe
characteristics such as emission of pollutants, social aspects such as accessibility to
public transport for all or traffic safety. It is used to observe their development while
implementing changes and to compare to cities similar in size and general situation.
So, SUMP provides a methodology for planning and instaling and SUMI a
methodology for assessing the effectiveness of the SUMPs.

3.1 SUMP - Sustainable Urban Mobility Plans

SUMP is a guideline for planning and installing new mobility plans for better quality of
live in a municipality. It builds on tried-and-tested planning approaches and pays
particular attention to the principles of cooperation, participation and evaluation. The
first version was published at the end of 2013 and developed by mobility planners and
morbidly experts from all over Europe initialized by the European Commission. The
guidelines were updated in 2018 based on results of several workshops and
conferences. More than 300 European traffic and urban planners, political decision-
makers and researchers contributed to it. The core of SUMP are eight principles and
four phases for launching sustainable mobility plans.

These principles are:

e Plan for sustainable mobility in the entire ‘functional city”
e Define a long-term vision and clear implementation plan
e Cooperate across institutional boundaries

e Develop all transport modes in an integrated manner
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¢ Involve citizens and stakeholders

e Arrange for monitoring and evaluation
e Assess current and future performance
e Assure quality

And the phases of SUMP are:

Phase 1 “Preparation and Analysis”
Phase 2 “Strategy Development”
Phase 3 “Planning of Measures”

Phase 4 “Implementing and monitoring”

SUMP is not a theoretical construct, it has been used for many years by many
authorities across Europe to install new mobility concepts. Initiated by the European
Commission, already 10 awards for “Sustainable Urban Mobility Planning have
already been presented to cities in France, Slovenia, UK, Spain, Greece, Belgium,
Germany, Netherlands, Austria, Sweden, Hungary, Italy, Romania, Switzerland,
Poland, Lithuania, Serbia, Finland, ..., see (EUROPEANMOBILITYWEEK 2023).

3.2  SUMI - Sustainable Urban Mobility Indicators

SUMI (2017-2020) was developed as an indicator system for European cities to
describe the sustainability of urban transport systems. The indicator system is based
on the "SMP2.0 Sustainable Mobility Indicators" developed by the World Business
Council for Sustainable Development (WBCSD). A group of almost 50 pilot cities has
voluntarily filled in and submitted a total of 473 indicator spreadsheets. These formed
the initial basis for the database underlying the benchmarking tool SUMI.

The core indicators are:

Affordability of public transport for the poorest group
Accessibility for mobility-impaired groups
Air pollutant emissions

Noise hindrance

Road deaths

Access to mobility services

Emissions of greenhouse gases
Congestion and delays

Energy efficiency

Opportunity for active mobility
Multimodal integration

Satisfaction with public transport

Traffic safety active modes

Additionally, non-core indicators, such as quality of public spaces, urban functional
diversity, commuting travel time, mobility space usage, and security, were also
defined. For detailed information see (Sustainable Urban Mobility Indicators, 2020).
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Sustainable urban mobility indicators are a useful tool for cities and urban areas to
identify the strengths and weaknesses of their mobility system and to focus on areas
for improvement.

4. SOME GOOG EXAMPLES IN EUROPE

We want to have a look on some sustainable mobility plans in Europe. SUMP and
SUMI are not theoretical frameworks. They are used for new developments as well as
for re-planning (e.g. Berlin-Tegel - the development of the former airport into a
sustainable residential neighborhood (Hoffmann-Leichter, 2020) or the project Model
City 2030 in Munich (Foerster, Berndgger, 2018; Dunkel, 2019).

Other mobility concepts focus on car-free or car-reduced city centers or
neighborhoods. Barcelona is the pioneer of superblocks (superilla). This innovative
approach generates traffic-calmed zones by closing off connecting roads for car traffic
between several blocks of houses. Evaluation studies show positive results, such as
the simulation study on health effects - quantitative health impact assessment (HIA)
(Mueller, N. et al., 2020). The successful implementation of superblocks needs strong
political support, interdisciplinary collaboration of transportation planners with urban
planners and architects, professional and consistent design with high-quality style, a
structured implementation strategy as well as best practices and lessons learnt of
recent implementations. Temporary measures are implemented in advance with
extensive public participation and communication, especially near daycare centers
and schools. Permanent redesign is realized once broad public acceptance was
achieved (Bauer, U., Stein, T., 2023). An extensive investigation of the potential of
superblocks in different cities worldwide for the identification of possible locations, the
estimation of feasibility and possible effects is presented in (Eggimann, S., 2022). The
modelling is done using publicly available data. The analysis procedure can also be
applied to other cities. Other concepts of traffic calming were implemented in
“Ottensen macht Platz” in Hamburg-Ottensen (TUHH, 2021), Gent-Circulation Plan
(Mehler, F., 2019), London-Low Traffic Neighborhoods (Thomas, A., Aldred, R., 2023),
Berlin-Friedrichstrasse (Windmdller, D. et al., 2022), Oslo (Hgynes, R.c., Kolltveit,
L.W., 2019). Some of them are described more detailed later in this chapter The
evaluation of impacts is mostly done through surveys, measurements and comparative
observation based on criteria. Overall, most of the results showed a positive trend.
Significant decreases in emissions and traffic noise, improvements in subjective safety
and quality of stay as well as beneficial effects on the local economy (retalil,
restaurants) were achieved. Referring to this, further results can also be found in a
meta-study on traffic calming in German and European cities (Bauer, U. et al., 2023).1t
confirms the phenomenon of "traffic evaporation”. That means, that traffic calming
does not lead to a spatial shift in the exact amount of traffic, but rather to an overall
reduction in the car traffic volume. A shift to walking and cycling is observed. In fact, it
is difficult to prove whether the effects recorded during monitoring occurred due to the
mobility concept , as it is not possible to precisely differentiate the long-term spatial
and temporal effects of the planned changes in mobility behavior.

A successfully implemented concept is the “Car-free Livability Programme 2019”. Its
target area is the inner city of Oslo, Norway. Less than 1,000 people live in this 1.3
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km2 area, but more than 100,000 people commute here every day. The City of Oslo
wanted to increasing the attractiveness of the city center, promote alternative uses of
public space, increase in urban quality of life, and contribute to reduce urban CO2
emissions.

The specific goals were:

e Reduce car traffic in Oslo by 20% by 2019 and by 33% by 2030 (base year: 2015)

e Prioritizing pedestrian, bicycle and public transport over car traffic. Bicycle traffic is
expected to make up 25% of all traffic by 2025

e Improving the quality of public space in the city center for a more vibrant, greener
and more inclusive city

¢ Reallocation and redistribution of public (street) space in favor of pedestrians and
cyclists; Opportunities for social activities through new recreation areas; More
urban greenery.

e Establishment of a complete cycle path network from east to west and north to
south

Therefore, they restricted surface parking and public street parking lots were put to
alternative use. Trees were planted, planters and street furniture were placed to create
new residential areas. Some streets were blocked for car traffic and other streets turn
into one-way-streets. The cycle and footpath network were extended and shared
spaces created. The city population, local shops, NGOs and other companies were
actively involved in the redesign of the area. Surveys were administered to evaluate
effects before and after the implementation of measures.

Oslo’s approach of re-planning the inner city follows the SUMP principals (see Chapter
3) with the exception that the SUMP focused mainly on the inner city and not the entire
city. This (partially still running) project is successful because the satisfaction with the
measures among road users as well as city officials and local business people is high.
The measures resulted in slight shifts towards environmentally friendly mobility.
Through-traffic is kept out of the project area as far as possible, resulting in a reduction
in traffic volume and the city center is now much more animated, especially by
pedestrians. Some numbers:

e In 2019 compared to 2017, 14% more people were on the streets and 43%
more people observed in public spaces for leisure purposes.

e Compared to 1990, an increase in road safety, especially for pedestrians and
cyclists, was observed. While 18 fatal crashes involving pedestrians and
cyclists were recorded in 1990, no fatalities occurred in 2019.

e Greenhouse gas emissions from city-owned vehicles decreased by 40% in
2019 compared to 2018. Compared to 2012, emissions fell by 53%. In addition,
new car and light truck registrations in Oslo show an increasing proportion of
electric vehicles (not including hybrid drives)

Evaluation also uncovered unexpected, unintentionally results. For example, the
model shift of visitors of the city changed to more active modes and public transport,
but no changes concerning car use among the commuters were observed although
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parking spaces in the roads were removed. Surveys found out that one possible
reason might be the increasing provision of private parking spaces close to the
workplace by local companies. Information about “Car-free Livability Programme
2019” was taken from (Umweltbundesamt, 2021; Oslo kommune, 2023).

The concept of car-less or car-reduced inner cities are not really new implementations
of the last years. One of the early pioneers is the City of Groningen (230,000
inhabitants) in the Netherlands. It focused on the principle of human-centered planning
already in the 1970s. The most remarkable fact is that the City of Groningen planned
a car-friendly city but because of demonstrations and a combatant in cities traffic and
urban planning authority, the project was cancelled and instead public transport was
improved and the so-called active transport modes were given priority. Until today it is
one of the most bicycle-friendly city (energieleben.at, 2017).

Another example is Pontevedra in Spain: In 1999, Pontevedra banned motor vehicles
from its historic center, creating a 300,000 m2 (0.3 km?) pedestrian zone. The other
districts around have a reduced speed limit of 30 km/h. For people coming from
outside, cheap parking houses are provided at the main access roads. The car-free
city center is a barrier-free city whose quality of life has received several awards. While
on these streets, 30 people died in traffic crashes between 1996 and 2006, only three
have died in the subsequent 10 years, and none since 2009. CO2 emissions are down
70%, and, while other towns in the region are shrinking, central Pontevedra has gained
12,000 new inhabitants (Burgen, 2018).

Because the authors of this paper live in Germany, we want to look at Germany: Nearly
all bigger cities are working towards CO2 reduction, but not all have a real SUMP.
With regard to the principles of SUMP, the project , freiRaum Ottensen — The car
reduced quarter” deserves special mention. ,freiRaum” means “free space” and
Ottensen is a very lively district in Hamburg. The aim is not just to reduce car traffic
but also to make the streets more livable and greener and create more space for other
use than car traffic. The transformation is scheduled for completion in 2024. The
process is accompanied by regular participation of citizens, the establishment of an
advisory board as well as the scientific monitoring. Some measures were first tested
for a few days and afterwards evaluated, see (TUHH, 2021). A scientific evaluation of
the project "Ottensen macht Platz" (means “Ottesen creates space”) shows that an
overwhelming majority of the residents and traders surveyed, agree to a continuation
of the measures. The project is a good example for applying the SUMP principles of
“‘involving citizens and stakeholders” and “arrange for monitoring and evaluation”.
Also, the project works on nearly all SUMI indicators except those concerning public
transport because the district is close to the big train station Hamburg-Altona and well
connected by a bus system. Information about the project can be found at (Freie und
Hansestadt Hamburg, 2023).

The Munich City Council approved a draft of a new overall strategy for mobility and
transport in June 2021 named “Mobility Strategy 2035”. The guiding principle is to
assure the quality of life and general welfare. With regard to road traffic, a new key
indicator for future planning was defined: “space efficiency”. The less space required
per trip for a person or a good, the more people and goods can be transported on the
same space. Other indicators used for decision-making are traffic safety, travel time,
environmental compatibility, social justice, economic efficiency, crisis stability, location
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attractiveness, and quality of service. The next concrete sub-target is that by 2025 at
least 80 percent of traffic should be covered by zero-emission motor vehicles, local
public transport, and walking and cycling. Traffic needs to be climate-neutral by 2035.
Further goals result from 19 sub-strategie, see (Landeshauptstadt Minchen 2023).
This strategy is part of the project “Perspektive Minchen”. This urban development
concept is the central steering instrument for shaping the future of the city. It is updated
on an ongoing basis. A central goal of the update is also the integration of the UN's
global sustainability goals, Agenda 2030,see (United Nations, 2016).

The government of Munich complains that it is dependent on approval from the
Freistaat (Federal state Bavaria) or the federal German government for some
measures and control in their city (Landeshauptstadt Minchen Mobilitatsreferat,
2023). This applies to parking fees, for example. Especially being allowed to decide
where to install a 30 km/h speed limit is a current issue in Germany. The first
amendments to the Road Traffic Act are currently being drafted: In the future,
municipalities can decide cars can drive and how fast.

This legal problem also shows that not only the horizontal cooperation between the
local authorities must be given, but also the vertical cooperation should be ensured.
And concerning the question whether a sustainable mobility plan can be transferred
to elsewhere, the target region should have a similar range of legal freedom to decide.

5. APPROACHES IN VIETNAM

Most of the content of this paper was done for the project “For_Mobilty”, a German-
Vietnamese research project with the partners Institute-of-Transportation-Systems of
the DLR and the Institute of Transport Planning and Management of University of
Transport and Communication in Hanoi. The goal is to compare of the implementation
of mobility concepts and their transferability between Germany and Viethnam. The
challenges and goals are the identical: Greenhouse gas neutral mobility and livable
cities. The Vietnamese government set up clear defined goals: Net zero GHG
emissions by 2050 with indermediate steps like 2025: 100% of urban buses to be
replaced shall be electric or green energy units

The capital Hanoi, like other cities in Vietnam, is mainly built in the form of high
population concentration in the central area (urban core). In Hanoi, population
densities are very high in the districts of Hoan Kiem (366 people/ha), Dong Da (422
people/ha), Hai Ba Trung (376 people/ha), Ba Dinh (277 people/ha), but low in
peripheral areas such as Ba Vi, Thach That, Ung Hoa, and My Duc districts. After
opening up the economy, Hanoi's population began to sharply increase (mostly with
immigration rate) along with economic growth and mechanization. The outer areas
have been eye-witnessed with the rapid increase and at the same time the population
density in the cramped urban core starts to increase slowly or gradually. This fact has
been going on for the past decade and is becoming increasingly evident in Hanoi. The
big challenge for Hanoi in the current urbanization process is that the inner-city area
has no land fund for development and is subject to regulations on development control
such as building density, high floors, population, etc. Many previously built areas have
cramped living environment, many facilities are in disrepair and urban services are
poor. Therefore, Hanoi must have more effective options and mechanisms that can
encourage upgrading of existing urban areas and development in new areas.
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However, so far, each construction project is being conceived as independent works,
not yet connected to the public transport system, which means it will be an increase in
motor traffic and it goes against the nature of a compact city. To achieve sustainable
growth, cities around the world are looking at integrating land use and transportation
planning. TOD is also one of the results of that effort. TOD (transit-oriented
development) can be defined as “a multi-sectoral planning and design strategy to
ensure the development of a compact, multi-functional, multi-purpose, multi-income
city/urban area that is pedestrian and non-motorized vehicles friendly, and to develop
a compact urban area, suitable for the areas around the public transport station”. From
its basic characteristics, the TOD concept strengthens the promotion of public
transport and non-motorized transport, and socially inclusive economic development
is distributed equitably, creating urban space. Safe for all users. Through a review of
lessons learned on the selection of TOD criteria, combined with an analysis of TOD
planning principles and objectives, and an assessment of existing plans in Hanoi, the
Vietnamese research team of the project For_Mobility proposes a criteria system for
regional construction planning according to TOD concept. The use of the above
preliminary set of criteria for regional construction planning according to the TOD
model will face some difficulties and limitations because some criteria do not have
enough statistical data to evaluate due to the fact that Hanoi has not promulgate a set
of basic directives to serve the construction management of the TOD area. Therefore,
a multi-criteria analysis method has been used to select a set of criteria suitable with
the development conditions of Hanoi different areas. The result for evaluating criteria
is density, land-use, accessibility, design, public transportation development, parking
use. According to the summary of the World Bank, the two criteria density and land
use criteria are two typical criteria in the design and management of conventional
construction planning, while the design and accessibility criteria are two
characteristics. characteristics of construction planning according to TOD model
(World Bank, 2019) . The study used a set of indicators to evaluate the effectiveness
of the TOD concept in a typical area (a planned metro station). Comparing to the SUMI
indicators, it can be said that the evaluation results mainly focus on improving the
accessibility of passengers to the public transit system in general (not paying attention
to the poorest group, impaired groups), access to mobility services, congestion and
delay, opportunity for active mobility, multimodal integration.

6. CONCLUSION

Difficulties in transferring individual measures of sustainable mobility concepts from
one region to another can be different legal framework conditions, but also given urban
structures or living conditions. In general, however, a development can be observed
in Europe and worldwide: The goal of mobility concepts is not only a sustainable traffic,
but also people-friendly and liveable cities. The examples have shown that
interdepartmental cooperation (transport, construction, environment, energy, law) in
horizontal and vertical hierarchies is absolutely necessary. The successful projects
mentioned are all characterized by participatory elements and continuous monitoring
and evaluation.
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