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Abstract

This study aims to design and validate a comprehensive policy-making model for transport modal shift with an
environmental sustainability approach and to identify its implementation barriers in Iran. This research employed an
exploratory—sequential mixed-methods design. In the qualitative phase, data were collected through semi-structured
interviews with 20 experts in transport policy, environmental management, and policy-making, and analyzed using inductive
content analysis. Based on the qualitative findings, an initial conceptual model was developed. In the quantitative phase, a
researcher-made questionnaire was distributed among 214 managers and experts, of which 192 valid responses were
analyzed. Data were processed using SPSS version 28, applying statistical tests including the Kolmogorov—-Smirnov test and
one-sample t-test. The results indicated that all identified components were statistically significant and had mean values
significantly higher than the benchmark value (3) (p<0.05). The normality of data distribution was also confirmed. Among
the components, “provision of essential data,” “policy-makers’ capabilities,” and “mastery of environmental conditions”
were identified as the most influential factors in the proposed model. The findings suggest that effective policy-making for
transport modal shift requires a comprehensive, data-driven approach supported by strong institutional and human capacities,
capable of managing complex interactions and overcoming implementation barriers.
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Extended Abstract

Introduction

The increasing urgency of environmental sustainability has placed the transport sector at the center of global
policy debates, given its substantial contribution to greenhouse gas emissions, energy consumption, and urban
air pollution. The dominance of private car use, rapid urbanization, and growing travel demand have intensified
environmental pressures, making the transformation of transport systems a critical priority for policymakers
worldwide (Jelti et al., 2023; Nethengwe, 2021). Among various strategies, modal shift toward low-carbon
and sustainable transport options—such as public transit, rail, and maritime transport—has emerged as a
fundamental pathway to achieving environmental goals and reducing carbon footprints (Izdebski et al., 2024;
Paolla Karolliny de Jesus Freitas & Santos, 2024). However, the process of shifting transport modes is
inherently complex, involving not only infrastructure development but also behavioral change, institutional
coordination, and policy integration across multiple sectors (Prajapati et al., 2023; Rasmussen et al., 2023).
Recent research highlights that effective modal shift policies require systemic approaches that integrate
environmental, economic, and social dimensions while accounting for local contexts and governance structures
(Colombo & Dijk, 2023). Furthermore, the persistence of car dependency in many regions underscores the
need for transformative policy interventions capable of triggering behavioral tipping points and restructuring
mobility patterns (Hidaka et al., 2025). The integration of advanced technologies, digitalization, and data-
driven decision-making has also become increasingly important in designing adaptive and efficient transport
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systems (Gbako et al., 2023; Wang et al., 2023). Despite these advancements, significant challenges remain,
including institutional fragmentation, limited coordination among stakeholders, and resistance to behavioral
change (Camilleri et al., 2022; Dyrhauge & Rayner, 2023).

In developing countries, these challenges are often compounded by resource constraints, governance
inefficiencies, and insufficient policy frameworks tailored to local conditions. Consequently, there is a pressing
need to design comprehensive, context-sensitive policy models that can guide the transition toward sustainable
transport systems while addressing implementation barriers. This study responds to this need by developing a
comprehensive policy-making model for transport modal shift with an environmental sustainability approach
and by analyzing the barriers to its implementation in Iran (Borchers et al., 2024; Pham-Truffert et al., 2025).
Methods and Materials

This study employed a mixed-methods research design with an exploratory—sequential approach. In the
qualitative phase, semi-structured interviews were conducted with 20 experts in transport policy,
environmental management, and public administration, selected through purposive and snowball sampling
until theoretical saturation was achieved. The qualitative data were analyzed using inductive content analysis
to identify key dimensions, components, and indicators of policy-making for modal shift. Based on these
findings, an initial conceptual model was developed.

In the quantitative phase, a structured questionnaire derived from the qualitative results was distributed among
a sample of 214 managers and decision-makers in the transport and environmental sectors across Iran, selected
through cluster random sampling. A total of 192 valid responses were collected and analyzed. The
questionnaire included demographic items and 54 specialized questions measured on a five-point Likert scale.
Data analysis was conducted using SPSS (version 28), including descriptive statistics, normality testing, and
one-sample t-tests to evaluate the significance and prioritization of the identified components.

Findings

The results of the Kolmogorov—Smirnov test indicated that all variables followed a normal distribution,
allowing for the application of parametric statistical tests. Descriptive analysis revealed that all identified
components had mean values above the theoretical average (3), indicating a generally positive evaluation of
the proposed policy dimensions. Among the components, “provision of essential data” had the highest mean
score (4.54), followed by “policy-makers’ capabilities” (4.38) and “mastery of environmental conditions”
(4.23). In contrast, “type of required policy data” (3.32) and “methods of demonstrating scientific capability”
(3.45) had relatively lower mean scores, although still above the average threshold.

The results of the one-sample t-test further confirmed that all components were statistically significant at the
0.05 level, with t-values indicating that their mean scores were significantly higher than the benchmark value.
This finding suggests that all identified dimensions play a meaningful role in shaping effective policy-making
for transport modal shift. Additionally, the low standard deviations across variables indicate a relatively high
level of consensus among respondents. Overall, the findings highlight the importance of integrating data-driven
approaches, institutional capacity, and dynamic policy mechanisms in developing sustainable transport
strategies.

Discussion and Conclusion

The findings of this study demonstrate that effective policy-making for transport modal shift requires a
multidimensional approach that integrates data availability, institutional competence, and systemic thinking.
The prominence of data provision as the most significant component underscores the critical role of accurate,
accessible, and policy-relevant information in decision-making processes. Without reliable data, policymakers
are unable to design targeted interventions or evaluate policy outcomes effectively.

Furthermore, the importance of policy-makers’ capabilities and environmental awareness highlights the need
for skilled and knowledgeable actors who can navigate complex socio-political and economic contexts. Policy-
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making in the transport sector is not merely a technical exercise but a dynamic process that requires strategic
thinking, adaptability, and an understanding of contextual factors.

The study also emphasizes the value of systemic and participatory approaches in enhancing policy
effectiveness. The interaction between policymakers, experts, and data providers contributes to the
development of more responsive and adaptive policies. This finding suggests that fostering collaboration and
knowledge exchange among stakeholders is essential for achieving sustainable transport outcomes.

Despite the overall positive evaluation of the identified components, the relatively lower scores for certain
dimensions indicate areas that require further attention. In particular, improving mechanisms for evaluating
scientific competence and enhancing the usability of data can strengthen the overall policy framework.

In conclusion, this study provides a comprehensive model for policy-making aimed at facilitating transport
modal shift in the context of environmental sustainability. The proposed model highlights the interdependence
of data, human capabilities, and systemic coordination in achieving sustainable mobility. By addressing both
structural and behavioral barriers, the model offers practical insights for policymakers seeking to promote low-
carbon transport systems. The findings contribute to the existing body of knowledge by providing an integrated
framework tailored to the specific challenges of developing countries, while also offering broader implications
for global efforts toward sustainable transport transformation.
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