On the Move: Transition towards Sustainable Mobility

Problem analysis and project goals

Problem analysis: a sustainable mobility system implies: improved accessibility, lower emissions, more safe
and inclusive, efficient space use, and viable businesses for transport service providers. Many performance
indicators for this sustainability concept show insufficient progress, a.o. due to involvement of many actors in
decision making, unstable political and societal preferences, (deep) uncertainties regarding impacts of
measures and insufficient effective institutional settings. The dominant use of traditional extrapolation-based
analytical methods and static strategies is insufficient to handle these factors.

Main goal: to better understand and facilitate the transition toward sustainable mobility by examining the
relationships and behavioral interactions among key stakeholders: travelers/citizens, service providers, and
public authorities. Emphasis is put on understanding and managing (deep) uncertainties and stimulating
behavioral change, notably in de context of preparing for adaptive plans for system transition and offering of
innovative mobility services. The project is structured (figure 1) in 3 subprojects that study these relationships

bilaterally and 2 subprojects that study these relationships at a system level.
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Main results

Our view on the transition towards sustainable mobility, considers improving accessibility, including digital
accessibility, as the main goal rather then the effective management of physical movements (Fig. 2).
Accessibility results from decisions in multiple, interconnected decision areas. Challenges for transition thus
face inputs from multiple stakeholders and disciplines and requires the application of a variety of analytical
methods. By interdisciplinary collaboration with professionals in practice, and collecting views from citizens, we
improved empirical and theoretical insights on (deep) uncertainties in multi-actor decision making on mobility
system interventions. We analyzed preferences of travellers and policy and business stakeholders, explored
adaptive changes to the (notably local and regional) mobility system, and developed and tested decision
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supportive approaches with practitioners. The collaboration with project partners resulted in their increased
understanding of (deep) uncertainties and strengthening of a mindset in favour of adaptive policy making.

The subproject on the relation Government — Providers explored how service providers manage uncertainties

in innovation strategies. Various uncertainties hinder action to move forward, so the question was how to
encourage decision-makers to handle uncertainty in a positive way? The research used qualitative case study
analysis and quantitative choice experiments. The case studies (ERTMS, Mobility-as-a-Service( Maa$S)) showed
that actors frame key uncertainties as transactional issues of agreements and accountability (governance
issues), not as normative issues of sustainability (system issues). By treating uncertainty in terms of a risk,
practitioners apply classical risk management approaches. This causes a focus on the client-contractor
relationship more than on building trustful partnerships, a focus on avoiding loss instead of increasing the
potential of innovation. A serious game was developed and tested to investigate the effects of interventions on
actor behavior under uncertainty. The test showed that creating a positive framing of uncertainty and
rewarding synergies potentially improves collaboration between decision-makers.

The subproject on the relation Providers — Citizens focused on traveler preferences regarding future innovative

mobility services: Maa$S and automated shuttles. How willing are travellers to adopt the innovation in a
changing future? Models often assume consumer preferences and behaviour to be stable, but these may
drastically change when the social and policy context changes. Understanding the complexity of travel choices
and the influence of contextual social norms and policies is therefore relevant. Collected data were statistically
analyzed, and used for discrete choice modelling and structural equation modelling.

The Maas study collected data from business travelers. A successful Maa$ for business travel should match the
users’ travel patterns. The data reveals large variety in how individuals integrate business and non-business
trips. Commuting habits seem not to be related to MaaS preferences. Employees who reimburse frequently
have relatively positive preferences toward Maa$, but integration of a MaasS travel app with the employer’s
reimbursement system is a crucial requirement. The study on adoption of automated shuttles showed that
word-of-mouth, descriptive norms and policies all significantly influence choice behaviour regarding automated
shuttle adoption but in different ways. Social norms regarding private car ownership and implementation of
car-free zone policy significantly increase people’s choice probability of adopting automated shuttles.

The subproject on the relation Government — Citizens focused on public participation (PP) in relation to

policies aimed at durable changes in mobility behaviour. PP aims to support policy decision makers to find a
balance between measures that stimulate intrinsically motivated changes in travel behaviour and top-down
enforcement (‘stick and carrot’). However, little is known about the goals of PP, applied methods and what the
effectiveness is of these initiatives. Literature review on cases and interviews were used to study these issues.
The in cases applied PP forms allowed participants to perform limited to moderate participatory power. Claims
of the effectiveness of PP did not follow a systematic evaluation process. Inconsistencies between forms,
objectives and effectiveness measurements were observed. Much room for a better setup is observed.

The two system-oriented subprojects build on transition modeling, stakeholder engagement, and ‘decision-

making under deep uncertainty’ (DMDU) to enable decision-makers to frame the problem, model the system,
generate policies, and debate these policies while taking uncertainty into account. By designing, executing, and
evaluating DMDU processes with stakeholders, important steps to practice participatory DMDU are made.

- The project on explorative system modelling focused on elaborating and applying a modelling approach that

enables potential impact analyses of deep system uncertainties: explorative modelling. The approach uses
many automatically generated possible scenarios based on specific key variables. The case study with the
municipality of The Hague studied climate neutrality in the city, focusing on the urban mobility system.
Stakeholders participated in the modelling exercises, including causal loop diagramming, exploring future
scenarios and possible interventions, and stress-testing the robustness of the possible interventions. Involving
participants significantly improves their insight into the systemic complexity and the methods and approaches
to deal with it, the interrelatedness of interventions and possible effects, and a shared scope.



The project on adaptive intervention planning at the system’s level, elaborated an adaptive policy process

(figure 3), based on four phases, further operationalized in
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\ tested. Moreover, together with the stakeholders in group
model building workshops, system’s views under different

- future scenarios were made explicit and related deep
\_/ uncertainties identified. Together with a view on changing
stakeholder roles, future pathways were co-created. With the

municipality of Nijmegen a project has started to apply the
approach to the redevelopment of an urban mixed living-working area to improve sustainable mobility.

Lessons and recommendations

1. Itisimportant to embrace the inherent connectedness of the mobility system to several other systems.
Stimulating the sustainability of the mobility system thus implies changing the nature of the interactions
with the various stakeholders, their decisions and the dynamics in other systems. This contributes to the
(deep) uncertainty policy makers experience when exploring and deciding on interventions in the mobility
system

2. There is a need for institutional design approaches to create better conditions for decision makers to
understand and manage (deep) uncertainties and to develop adaptive intervention strategies.

3. There is a need for developing capabilities and skills of decision makers to cope with (deep) uncertainties.
DMDU offers a valuable theoretical and methodological frame for this. The participative dimension of
DMDU needs further development and operationalization in practice-oriented approaches. A connection
to the (theoretical and methodological) development under the label ‘facilitated modelling’ that focuses
on designing tools for participatively identifying and assessing the impacts of (deep) uncertainties would
be fruitful.

4. The organization of public participation in the transition towards sustainable mobility requires more
systematic attention, because PP still appears to be immature and too dependent upon coincidental
factors. The relatively low influence of the public jeopardizes the effectiveness of system interventions.

5. Traditional behavioural models fail to adequately address the changing and interdependent perceptions
and preferences of stakeholders. Behavioural change is influenced not only by system feautures, but also
by psychological factors and inclusiveness. Including these factors in the models is needed.
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