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Abstract. In response to growing challenges related to urban congestion, pollution, and social
inclusion, modal shift emerges as a key strategy to support sustainable urban development. This
study examines the issues, behavioral determinants, and implementation prospects of modal shift
in a transforming urban context. Drawing on several theoretical frameworks particularly the
Theory of Planned Behavior and the Push & Pull model it proposes an analytical approach to
assess users’ intentions to change their mode of transport. Through a quantitative survey
conducted with a sample of citizens, the study identifies the main barriers, drivers, and dynamics
of social acceptability surrounding modal shift. The results highlight that perceptions of comfort,
accessibility, social norms, and incentive policies play a central role in influencing behavioral
change. The paper concludes with a set of strategic recommendations aimed at public decision-
makers to guide the transition toward more sustainable urban mobility.

Keywords: Model shift, Sustainable urban development, Mobility and Sustainable transport

modes.

1 Introduction

In the context of accelerating urbanization, cities around the world are increasingly
facing challenges related to traffic congestion, environmental degradation, and unequal
access to mobility services. These issues are particularly pronounced in rapidly growing
urban areas such as Greater Agadir, where the dominance of private car use has
contributed to rising levels of pollution, spatial inequality, and unsustainable energy
consumption. In response to these pressures, modal shift the transition from private
motorized transport to more sustainable modes such as public transit, cycling, and
walking has emerged as a critical strategy for realigning urban mobility systems with
the principles of sustainable development.

This study positions modal shift as a transformative lever for sustainable urban
development. It explores the behavioral, structural, and institutional dimensions that
influence its adoption and implementation, with a specific focus on the case of Greater
Agadir. Drawing on five complementary theoretical frameworks and supported by
qualitative fieldwork, the research aims to identify the social acceptability, institutional
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conditions, and strategic enablers required to promote a fair and effective transition in
urban mobility.

Despite its recognized environmental and social benefits, implementing modal shift
remains a complex endeavor. This raises several pressing questions: What psychologi-
cal, social, infrastructural, and political barriers hinder the shift toward more sustaina-
ble travel behaviors? What mechanisms and policy levers can be mobilized to overcome
these obstacles and support behavioral change in evolving urban contexts like Greater
Agadir?

The objectives of this research are fourfold: (1) to identify the factors that influence
individuals' intention to shift transport modes; (2) to develop a theoretical framework
that integrates cognitive, social, and structural aspects of mobility behavior; (3) to de-
sign a survey instrument based on these dimensions in order to assess the acceptability
of modal shift; and (4) to formulate actionable recommendations for sustainable mobil-
ity policies adapted to local realities.

By adopting an interdisciplinary and context-sensitive approach, this study contrib-
utes to the broader field of sustainable urban mobility. It sheds light on the specific
behavioral and institutional barriers to modal shift in Greater Agadir and provides prac-
tical insights to guide the development of inclusive, resilient, and environmentally re-
sponsible transport policies.

2 Literature Review

2.1  Conceptual framework:

Model shift. The concept of modal shift refers to the reallocation of travel demand from
one mode of transport to another, often in pursuit of sustainability goals. According to
Rodrigue (2020), modal shift is defined as “a change in the share of transport modes
due to changes in the comparative advantages of one mode over another, such as cost,
capacity, time, flexibility, or reliability.” This definition highlights the role of func-
tional and economic factors in shaping travel behavior. Banister (2005) approaches
modal shift as “a planned change in travel behavior aimed at reducing car use and en-
couraging more sustainable modes through policy intervention and public awareness,”
emphasizing the intentional, policy-driven nature of such transitions. From a service-
oriented perspective, White (2009) states that “public transport systems must provide a
level of service that is competitive with the car in terms of convenience, frequency, and
coverage to achieve modal shift.” Collectively, these definitions frame modal shift as a
strategic transformation of mobility patterns, requiring not only infrastructure improve-
ments and service quality but also behavioral change and institutional support. This
understanding is reinforced by other scholars (e.g., Litman, 2014; Geurs & van Wee,
2004) who highlight the importance of accessibility, user perceptions, and integrated
planning in facilitating successful modal transitions.

Sustainable Urban Development. The notion of Sustainable Urban Development re-
flects an integrated approach to urban growth that seeks to balance environmental pro-
tection, social equity, and economic vitality. According to Banister (2005), sustainable
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urban development involves “reducing the need to travel, encouraging more sustainable
modes of transport, and making existing transport more efficient and less damaging to
the environment,” especially within the broader context of urban planning. So, the “ur-
ban development that meets the needs of the present without compromising the ability
of future generations to meet their own needs, while simultaneously achieving greater
equity, reducing environmental impact, and maintaining economic competitiveness.”
(Jenks and Burgess ,2000). Similarly, UN-Habitat (2016) frames sustainable urban de-
velopment as “development that improves the quality of life in a city, including eco-
logical, cultural, political, institutional, social and economic components without leav-
ing a burden on the future generations.”

These perspectives converge on the idea that sustainable urban development requires
cities to evolve in ways that preserve natural resources, promote inclusive access to
services, and support long-term resilience. As such, it is not only a planning paradigm
but also a guiding principle for transforming urban systems toward sustainability.

Interaction. The interaction between modal shift and sustainable urban development
is both foundational and mutually reinforcing. Modal shift serves as a critical mecha-
nism for achieving sustainable urban goals by transitioning mobility patterns toward
environmentally friendly and socially inclusive modes of transport. As Banister (2008)
notes, “a key element of sustainable urban transport is the reduction of car dependency
through modal shift to public transport, walking, and cycling.” By reducing greenhouse
gas emissions, mitigating congestion, and promoting equitable access to mobility,
modal shift directly contributes to the environmental and social dimensions of sustain-
able development. Furthermore, Rodrigue (2020) emphasizes that “modal shift reflects
a realignment of transport demand that supports urban sustainability when alternative
modes are accessible, reliable, and integrated.” From an urban planning perspective,
prioritizing modal shift through transit-oriented development (TOD), pedestrianization
strategies, and investment in non-motorized infrastructure enables cities to reduce their
ecological footprint while enhancing livability. Thus, modal shift is not merely a tech-
nical adjustment but a strategic lever for reshaping cities in alignment with the princi-
ples of sustainable urban development reducing dependence on private vehicles, low-
ering carbon outputs, and fostering more resilient, inclusive, and connected urban en-
vironments.

2.2 Theoretical framework

Urban Resilience Theory. The theory of resilience (Brian Walker and David Salt,
2006) emphasizes that systems whether ecological, social, or urban must be able to
absorb disturbances, adapt to change, and, when necessary, transform in order to main-
tain their core functions over time. Applied to cities, this systemic thinking views urban
environments as complex adaptive systems composed of interdependent elements such
as infrastructure, governance, communities, and ecological processes. A resilient city
is not one that merely returns to its original state after a disruption, but one that evolves
through uncertainty, reorganizes its structures, and innovates in response to shocks. As
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the authors put it: "Resilience is the capacity of a system to absorb disturbance and
reorganize while undergoing change so as to still retain essentially the same function,
structure, identity, and feedback." This approach reorients urban planning toward flex-
ibility, inclusiveness, and adaptability, promoting design strategies that prepare cities
not just to withstand crises, but to thrive in dynamic and uncertain futures placing key
infrastructures like transport networks at the heart of urban resilience.

Theory of Planned Behavior (Ajzen, 1991). The Theory of Planned Behavior pro-
vides a fundamental framework for understanding the psychological mechanisms un-
derlying mobility choices and, consequently, modal shift. It posits that an individual's
intention to adopt a behavior such as switching to a more sustainable mode of transport
is determined by three main factors: attitude toward the behavior, subjective norms (so-
cial pressure), and perceived behavioral control (the perceived ease or difficulty of per-
forming the behavior). This theory is particularly relevant to sustainable urban devel-
opment as it identifies cognitive and social barriers that may prevent the adoption of
sustainable transport modes like walking, cycling, or public transit. By applying this
framework, mobility policies can be designed to positively influence citizen percep-
tions, reduce perceived obstacles, and foster behavioral change aligned with environ-
mental and social sustainability goals.

Sustainable Mobility Paradigm (Banister, 2008). The sustainable mobility paradigm
calls for a shift away from traditional, car-centered transport models toward more inte-
grated and sustainable approaches. According to Banister (2008), sustainable mobility
involves reducing the need to travel, encouraging modal shift toward non-motorized
and public transport modes, and accounting for environmental and social externalities.
Modal shift is central to this paradigm as the main mechanism for reducing car depend-
ency and promoting low-carbon alternatives. By encouraging walking, cycling, and
public transit use, cities can lower emissions, reduce congestion, and enhance social
equity. The paradigm reorients urban transport policies toward holistic sustainability
goals, including accessibility, livability, and environmental preservation making modal
shift both a strategic outcome and an essential enabler of sustainable urban develop-
ment.

Push & Pull Model in Transport Policy. The Push & Pull model is a strategic frame-
work used in transport policy to drive behavioral change through a combination of dis-
incentives and incentives. “Push” measures seek to restrict or discourage car use (e.g.,
congestion charges, reduced parking), while “Pull” measures aim to attract users to
more sustainable modes by improving service quality, affordability, and accessibility
(e.g., free public transit, expanded bike lanes). Modal shift lies at the heart of this strat-
egy, as the desired behavioral response to this dual pressure. This model supports sus-
tainable urban development by reducing car dependency, lowering emissions, and en-
hancing transport equity. It also fosters multimodal integration, making urban mobility
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systems more efficient and responsive to diverse needs, and positioning modal shift as
both a means and a measure of urban sustainability.

Sustainable Urban Development Theory (Jenks & Burgess, 2000). The theory of
sustainable urban development seeks to harmonize urban growth with environmental
stewardship and social equity. According to Jenks and Burgess (2000), this requires
compact, mixed-use, and transit-oriented urban forms that reduce car dependency and
facilitate access to sustainable mobility options. Modal shift plays a crucial role in this
framework by enabling the transition toward cities that are less reliant on private cars
and more oriented toward shared and active modes. Investing in public transport, pe-
destrian infrastructure, and cycling networks aligns directly with the goals of spatial
equity, environmental efficiency, and improved quality of life. In this perspective, ur-
ban planning and transport policy must work in synergy to promote modal shift as a
pathway to long-term sustainability.

3 Methodology

3.1 Research Design

This study adopts a qualitative case study approach, focusing on the role of modal shift
as a lever for sustainable urban development in the context of Greater Agadir. A quali-
tative method was chosen to explore complex and context-dependent dynamics, rooted
in the perceptions and practices of local stakeholders. The conceptual framework draws
on five complementary theories: Urban Resilience Theory (Walker & Salt, 2006), The-
ory of Planned Behavior (Ajzen, 1991), Sustainable Mobility Paradigm (Banister,
2008), the Push & Pull Transport Policy Model, and Sustainable Urban Development
Theory (Jenks & Burgess, 2000). These approaches intersect behavioral, policy, struc-
tural, and institutional dimensions that shape the modal shift process and its transform-
ative potential for urban sustainability.

3.2 Data Collection

Interviews. Semi-structured interviews were conducted with 20 key stakeholders, in-
cluding regular users of cars and public transport, urban planners, municipal officials,
members of local mobility associations, and experts in sustainable urban development.
The interview guide was based on the five theoretical frameworks, allowing for the
analysis of individual attitudes, institutional settings, policy levers, and the adaptive
capacity of the transport system.

Document Analysis. Urban mobility plans, sustainable transport policies, and territo-
rial planning documents were reviewed to identify institutional narratives, strategic pri-
orities, and regulatory mechanisms framing mobility in Greater Agadir.
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Field Observations. Site visits were carried out in several neighborhoods and transport
hubs to assess the quality of infrastructure, safety, availability of alternative modes, and
the real intermodality in urban space.

3.3  Data Analysis

The data were examined through a thematic analysis approach, structured around
key conceptual dimensions derived from the five theoretical frameworks mobilized in
the study. These included: behavioral intention as articulated by the Theory of Planned
Behavior (TPB); individuals’ opportunity and capability to act, as framed by the COM-
B model; external incentives and constraints drawn from the Push & Pull framework;
the spatial organization of mobility systems as outlined by Banister’s theory; and the
adaptive capacity of urban systems, informed by the resilience framework. The analysis
revealed several recurring patterns, notably concerning territorial equity, the social ac-
ceptability of modal shift initiatives, and the capacity of stakeholders to adapt to mo-
bility transitions within a dynamic urban environment.

4 Data Analysis: Modal Shift as a Lever for Sustainable Urban
Development in Grand Agadir

This section presents an in-depth analysis of the responses collected during the 20 semi-
structured interviews. The objective is to illustrate how perceptions, practices, and mo-
bility-related constraints in Greater Agadir reflect the challenges and opportunities of
modal shift within a sustainable urban development strategy.

4.1 Modal Shift Intentions and Social Perceptions (Theory of Planned
Behavior)

User responses revealed strong ambivalence toward modal shift. Among the five car
users interviewed, four acknowledged the environmental harm caused by car use but
cited convenience and lack of alternatives as barriers. In contrast, public transport users
mentioned ecological and financial motivations, often driven by necessity rather than
choice. Social norms also influence behaviors some participants reported pressure to
own a car as a status symbol. Furthermore, poor frequency, unreliability, and perceived
insecurity of public transport contribute to a low sense of behavioral control, confirm-
ing the central role of attitude, subjective norms, and perceived control in modal shift
decisions.

4.2  Environmental Conditions and Capability to Act (COM-B Model)

The interviews revealed significant structural barriers to adopting sustainable modes.
Residents of peripheral areas (e.g., Hay Mohammadi, Dakhla) pointed out the lack of
sidewalks, public lighting, and cycling infrastructure. Even among motivated individ-
uals, the absence of information services (e.g., schedules, maps), road insecurity, and
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poor reliability reduced real opportunities for modal shift. Individual motivation often
clashed with an unfavorable urban environment. The COM-B model highlights the need
to act simultaneously on user skills, infrastructure, and incentives to support behavior
change.

4.3  Urban Form and System Coherence (Sustainable Mobility Paradigm)

Most planners and decision-makers acknowledged a lack of integration between urban
planning and mobility in Greater Agadir. Urban sprawl and fragmented planning feed
car dependency. Low-density residential areas, poor modal connectivity, and the ab-
sence of integrated pricing systems are major obstacles. Experts stressed the need for
compact urban planning, active mobility, and intermodality in line with the sustainable
mobility paradigm. While the recent implementation of the BRT system was seen as
progress, its limited integration undermines its overall effectiveness.

4.4  Acceptability of Incentive and Restrictive Policies (Push & Pull Model)

Policies aiming to limit car use in Greater Agadir are perceived as unbalanced. Restric-
tive measures (e.g., paid parking, pedestrian zones) are criticized by car users, particu-
larly in the absence of attractive alternatives. Participants called for concrete incentives
such as improved service frequency, fare reductions, and enhanced safety. The lack of
a clear balance between "push" and "pull" weakens the effectiveness of modal shift
strategies. Decision-makers recognized this imbalance, citing budget limitations and
inter-institutional fragmentation.

4.5 Transport System Resilience and Adaptability (Urban Resilience Theory)

Interviewees, particularly technical agents and system managers, highlighted the low
capacity of the transport system to handle crises (e.g., floods, strikes). The lack of driver
training, absence of contingency plans, and route rigidity were recurring concerns. Ur-
ban planners recommended diversifying transport modes (e.g., shared bikes, flexible
shuttles), decentralizing decisions, and incorporating crisis scenarios into planning.
These suggestions align with urban resilience principles that call for adaptive, multi-
modal, and flexible systems.

4.6  Cross-Synthesis

Modal Shift as a Driver of Urban Sustainability Findings suggest that, if well supported,
modal shift can play a pivotal role in transforming Greater Agadir’s mobility system. It
offers a strategic opportunity to reduce car dependency, mitigate transport-related ex-
ternalities, and enhance equitable access to urban services. However, this transition
cannot be approached solely from an individual perspective it requires systemic reforms
in transport policies, urban planning, and governance. Sustainable urban development
demands decarbonized, accessible, and resilient transport modes. In this context, modal
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shift emerges as both a mobility solution and a lever for territorial, social, and environ-
mental transformation.

4.7  Strategic Recommendations

Linked to Modal Shift Based on the five theoretical frameworks and feedback from the
20 interviews, several strategic recommendations are proposed to strengthen the role of
modal shift as a driver of sustainable urban development in Greater Agadir:

Improve the supply of sustainable transport. Modernize public transport infrastruc-
ture (BRT, bus stops, terminals), expand the network, increase frequency, and ensure
user safety to make alternatives to private cars competitive and attractive.

Balance incentives and restrictions. Implement a comprehensive strategy combining
incentives (e.g., partial fare exemptions, subsidized passes) and targeted restrictions
(e.g., low-emission zones) in line with the Push & Pull Model to foster voluntary tran-
sition.

Adapt urban planning. Integrate modal shift objectives into urban planning docu-
ments by promoting densification, functional diversity, and proximity to services.

Enhance system resilience. Upgrade public transport to withstand disruptions (e.g.,
floods, crises) by reinforcing technical standards, enabling modal redundancy, and
training transport operators.

Mobilize behavioral levers. Design awareness campaigns to challenge car-centered
social norms and promote sustainable alternatives, drawing on the Theory of Planned
Behavior and COM-B model.

Foster collaborative governance. Involve all stakeholders (users, associations, private
sector, local governments) in co-designing mobility policies to ensure relevance, ac-
ceptability, and long-term effectiveness.

5 Discussion

This study explored the conditions under which modal shift can become an effective
lever for sustainable urban development in Greater Agadir. Based on the qualitative
analysis of 20 interviews and the five theoretical frameworks, several key insights
emerged.

5.1 Key Findings and Theoretical Contributions

The public transport system is vulnerable to environmental and social disruptions, un-
dermining its resilience and equity two cornerstones of sustainable urban development
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(Walker & Salt, 2006; Jenks & Burgess, 2000). While users show a willingness to shift
modes, environmental barriers (infrastructure, information gaps, insecurity) block be-
havioral change, as explained by the Theory of Planned Behavior and COM-B model.
Policy misalignment and fragmented governance further limit progress, emphasizing
the relevance of the Push & Pull Model and the need for inclusive, cross-sectoral col-
laboration.

5.2 Practical Implications

To position modal shift as a strategic lever for urban sustainability in Greater Agadir,
local authorities should:

Strengthen resilient infrastructure in vulnerable zones

Deploy a shared digital platform for real-time data management
Balance Push & Pull measures to enhance mode attractiveness
Embed sustainability principles in urban planning

Train operators and increase system flexibility

Foster participatory governance involving local communities.

5.3 Limitations and Future Research

This study relied mainly on institutional stakeholder perspectives. Future research
should incorporate surveys in peripheral neighborhoods to capture citizen views. Com-
parative studies with other Moroccan cities may help distinguish context-specific and
systemic barriers. Finally, scenario-based modeling could anticipate the long-term ef-
fects of successful modal shift on urban systems.

6 Conclusion

The findings of this study underscore the strategic importance of modal shift in advanc-
ing sustainable urban development in Greater Agadir, while exposing a range of struc-
tural, behavioral, and governance-related challenges that hinder its effective implemen-
tation. Grounded in theoretical frameworks of behavioral change (TPB, COM-B), sus-
tainable mobility, urban resilience, and policy dynamics (Push & Pull), the analysis
reveals a significant disconnect between the ambitions of sustainable mobility plans
and the lived experiences of users, particularly in peripheral neighborhoods.

Despite recent investments such as the BRT system, the transport network remains
fragmented, with poor modal integration, inconsistent service quality, and limited ac-
cessibility for disadvantaged areas like Hay Mohammadi and Dakhla. These spatial and
social disparities, combined with rigid infrastructure and limited participatory govern-
ance, undermine the acceptability and equity of modal shift initiatives. Moreover, the
research highlights that while citizens express growing environmental awareness and
willingness to adopt sustainable transport modes, their capacity to do so is restricted by
unreliable services, safety concerns, and the absence of enabling urban environments.
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This study contributes to broader academic and policy discussions by emphasizing
the interdependence between individual mobility behavior and systemic urban transfor-
mation. It reveals that modal shift must be understood not as an isolated technical ad-
justment, but as a socially negotiated process requiring coordinated interventions across
planning, policy, and infrastructure. Efforts to encourage public transport use, walking,
and cycling must be matched with context-sensitive investment, targeted incentives,
and inclusive governance mechanisms.

To support this transition, policymakers in Greater Agadir should prioritize a holistic
approach that bridges top-down mobility strategies with bottom-up needs. This includes
rebalancing incentive structures, redesigning urban space to support active and collec-
tive modes, and engaging citizens and local actors in co-creating solutions. Future re-
search should further explore the long-term behavioral impacts of such policies, assess
replicability in other Moroccan cities, and develop planning tools that align modal shift
with broader goals of urban sustainability, resilience, and social justice.

By aligning mobility transformation with inclusive and adaptive planning principles,
this study offers a roadmap for positioning modal shift not just as a response to urban
congestion and pollution, but as a foundational pillar in building equitable, resilient,
and sustainable cities.
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