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1. CONSTITUCIÓN Y GESTIÓN DE LA CÁTEDRA 

En octubre de 2004 se firmó el Convenio para la creación de la Cátedra de Investigación 

sobre Movilidad Sostenible (CIMS), entre el Consorcio Regional de Transportes de Madrid 

(CRTM) y el Centro de Investigación del Transporte (TRANSyT), de la Universidad 

Politécnica de Madrid (UPM) 

Tras varias renovaciones, en el año 2020, se firmó un nuevo Convenio, como es 

preceptivo de acuerdo con la normativa vigente. El Convenio fue publicado en el Boletín 

Oficial de la Comunidad de Madrid Nº. 253, de 17 de octubre de 20201. 

Tal y como se menciona en dicho Convenio, esta Cátedra sirve de nexo activo entre las 

actividades de investigación de TRANSyT y la formación de alumnos de la Escuela 

Técnica Superior de Ingenieros de Caminos, Canales y Puertos de la Universidad 

Politécnica de Madrid, con la experiencia en la planificación, financiación y gestión del 

transporte metropolitano del CRTM. 

Aunque las líneas generales de la actividad de la Cátedra las fija el Convenio de 

constitución, hay un seguimiento paritario de las actividades por parte de la Comisión 

Mixta de Seguimiento, la cual está formada por: 

1. Responsables: 

a. Por parte del CRTM: 

− Francisco Javier Gómez López, Director de Planificación Estratégica y 

Explotación. 

b. Por parte de TRANSyT-UPM: 

− Andrés Monzón de Cáceres, Catedrático de Ingeniería del Transporte de la 

Escuela Técnica Superior de Ingenieros de Caminos, Canales y Puertos. 

2. Comisión de Seguimiento: 

a. Por parte del CRTM: 

− Domingo Martín Duque, Jefe del Área de Estudios y Planificación. 

− Elena Tarruella Vidal, Jefa del Área de Transportes Interurbanos. 

b. Por parte de TRANSyT-UPM: 

− María Eugenia López Lambas, Profesora del Departamento de Transporte, 

Territorio y Urbanismo de la Escuela Técnica Superior de Ingenieros de 

Caminos, Canales y Puertos. 

− Abid Al Akioui Sanz, Investigador del Centro de Investigación del 

Transporte, Secretario de la Cátedra, y redactor de esta Memoria. 

 

 

 
1 Consejería de Transportes, Movilidad e Infraestructuras. CONVENIO de colaboración de 18 de 
agosto de 2020, entre el Consorcio Regional de Transportes de Madrid y la Universidad Politécnica 
de Madrid, para el desarrollo de la Cátedra de Investigación en Movilidad Sostenible. 
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2. OBJETIVOS DE LA CÁTEDRA 

La Cátedra de Investigación en Movilidad Sostenible tiene como objetivo la colaboración 

entre el CRTM y la UPM en actividades de formación, generación de conocimiento, 

difusión y transferencia en el área del transporte y la movilidad sostenible, promoviendo 

la investigación sobre aspectos técnicos, de planificación, económicos y de gestión del 

transporte público, y de la movilidad urbana en general. 

La Cátedra de Investigación en Movilidad Sostenible, adscrita al Centro de Investigación 

del Transporte (TRANSyT), servirá de nexo activo entre las actividades de investigación 

de dicho centro y la experiencia en planificación, financiación y gestión del transporte 

urbano y metropolitano del CRTM. Se continúa, así, una relación permanente de 

investigación, transferencia de tecnología, apoyo a la innovación y difusión de resultados 

en el ámbito de la movilidad sostenible. 

Durante el año 2023, TRANSyT y el CRTM han colaborado en actividades de formación 

y participado en diversas jornadas y conferencias. En particular, estas colaboraciones se 

refieren a los ámbitos de la movilidad urbana, nuevos modos de transporte, regulación 

y accesibilidad, etc. 

Además, se han seleccionado los alumnos becados que han realizado prácticas en 

distintos departamentos del CRTM. También se ha colaborado en el seguimiento y 

evaluación de competencias adquiridas y resultados de aprendizaje, en relación con las 

titulaciones oficiales impartidas en la Escuela Técnica Superior de Ingenieros de 

Caminos, Canales y Puertos de la Universidad Politécnica de Madrid. 

Por último, toda la información relacionada con las actividades realizadas en el marco de 

la Cátedra de Investigación sobre Movilidad Sostenible (CIMS) se encuentra disponible 

en su página web http://cims-crtm.transyt-projects.com/. 

  

http://cims-crtm.transyt-projects.com/
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3. ACTIVIDADES DE FORMACIÓN 

3.1. Contratos para la formación de investigadores 

Los investigadores contratados para la realización de actividades de investigación 

financiados por la Cátedra en 2023 son los siguientes: 

• Abid Al Akioui Sanz, febrero a junio. 

• Emma Olmedo Rodríguez, enero. 

3.2. Becas para estancias formativas en el CRTM 

Como parte de las actividades previstas en el Convenio, se encuentra la dotación de 

becas a tiempo parcial, destinadas a alumnos de la E.T.S.I. de Caminos, Canales y 

Puertos que desarrollen labores de apoyo al Consorcio en su sede. Los alumnos becados 

colaboran en las áreas de Estudios y Planificación y Transportes Interurbanos del CRTM. 

A lo largo del año 2023, esta actividad fue desarrollada por los siguientes alumnos: 

• Alba Bastida Bárcena, septiembre a diciembre. 

• Sergio Felipe Ferro Quiñonez, septiembre a diciembre. 

• Diego Guzmán Fuentes Jiménez, septiembre a diciembre. 

• Caroline Vidal Rainho, septiembre a diciembre. 

3.3. Becas para la formación de investigadores en TRANSyT 

Los estudiantes becados para la realización de actividades de investigación relacionadas 

con los objetivos de la Cátedra en 2023 son los siguientes: 

• Shireen Al Suleiman, febrero a diciembre. 

• María Luz Brownrigg-Gleeson Martínez, enero a julio. 

• Héctor Echavarri Maestu, febrero a junio. 

• Elena Gómez Blanco, febrero a julio. 

• Marta Fernández García, octubre a diciembre. 

• Patricia Morcillo Sanz, junio a septiembre. 

• Ana Regaliza Rodríguez, febrero a julio. 

• Ana Belén Torrejón García, abril a agosto. 
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3.4. Trabajos Fin de Grado (TFG) 

A continuación, se detallan los Trabajos Fin de Grado (TFG) que han contado con la 

colaboración del CRTM o que abordan temas relacionados con la movilidad en la 

Comunidad de Madrid, los cuales se recogen en el Anexo I. 

Grado en Ingeniería Civil: 

• Propuesta de mejoras de la movilidad en el municipio de Ciempozuelos. Alumno: 

Alejandro Sánchez Sánchez. Tutora: Natalia Sobrino. 

Grado en Ingeniería en Tecnologías Ambientales: 

• Estudio de accesibilidad de los barrios de Madrid a las Zonas de Bajas Emisiones. 

Alumna: Marta Santos Pedro. Tutor: Emilio Ortega. 

3.5. Trabajos Fin de Máster (TFM) 

A continuación, se detallan los Trabajos Fin de Máster (TFM) que han contado con la 

colaboración del CRTM o que abordan temas relacionados con la movilidad en la 

Comunidad de Madrid, los cuales se recogen en el Anexo II. 

Máster en Estrategias y Tecnologías para el Desarrollo: 

• Urban sustainable mobility and multilevel governance: case study of Madrid. 

Alumna: Ana Belén Torrejón García. Tutores: Andrés Monzón y Rosario Otegui. 

Máster en Ingeniería de Caminos, Canales y Puertos: 

• Estrategias de mejora de la accesibilidad peatonal para población mayor a 65 años 

en el Barrio del Pilar, Madrid. Alumno: Adrián Vera Sánchez. Tutora: Rosa Arce. 

Máster en Planificación y Gestión de Infraestructuras: 

• Impactos sobre la movilidad ciclista a partir de la ampliación de BiciMAD en la 

periferia de Madrid. Alumno: Carlos Eduardo Miranda Hoyos. Tutor: Andrés 

Monzón. 

3.6. Tesis Doctorales 

A continuación, se incluye la tesis defendida que aborda temas relacionados con la 

movilidad en la Comunidad de Madrid, recogida con su resumen en el Anexo III. 

Doctorado en Sistemas de Ingeniería Civil: 

Título: Low Emission Zones: acceptability evaluation and impact on mobility and 

retail activity. An empirical analysis in Madrid.  

Alumno: Javier Tarriño Ortiz.  

Directores: José Manuel Vassallo y Julio Soria. 

Defensa: 12 de abril de 2023. 

Calificación: Sobresaliente Cum Laude - Mención Internacional. 
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3.7. Cursos y seminarios 

A continuación, se detallan los cursos y seminarios organizados en 2023, los cuales se 

recogen en el Anexo IV. 

Low Emission Zones: Challenges and Opportunities. Estambul, Turquía. 22 a 24 

de febrero de 2023. 

• Seminario con la participación de Andrés Monzón como ponente exponiendo la 

introducción al seminario. 

• Seminario con la participación de María Luz Brownrigg-Gleeson como ponente 

exponiendo el caso de estudio de Madrid. 

Augmenting and Evaluationg the Physical and Digital Infrastructure for CCAM 

deployment. Madrid, España. 15 de junio de 2023. 

• Asistencia de Andrés Monzón y Ana María Rivadeneira al taller organizado por EMT 

Madrid. 

La innovación del autobús en el transporte público. Madrid, España. 3 y 4 de julio 

de 2023. 

• Asistencia de Allison Fernández y Ana María Rivadeneira al curso de verano 

organizado por la Universidad Complutense de Madrid y el Consorcio Regional de 

Transportes de Madrid. 

Integrating urban planning and sustainable mobility. Roma, Italia. 11 de 

diciembre de 2023. 

• Seminario con la participación de María Eugenia López como ponente exponiendo el 

caso de estudio de Madrid. 
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4. ACTIVIDADES DE DIFUSIÓN Y TRANSFERENCIA DE 

CONOCIMIENTO 

4.1. Jornadas de divulgación técnica y tecnológica 

A continuación, se detallan la jornadas de divulgación técnica y tecnológica organizadas 

en 2023, las cuales se recogen en el Anexo V. 

II Jornada de Movilidad Sostenible. Madrid, España. 14 de marzo de 2023. 

• Big Data y Movilidad: impulsando la sostenibilidad en el Campus de Ciudad 

Universitaria. Mesa redonda moderada por María José Aparicio y Andrés Monzón. 

• Club de Movilidad inteligente, sostenible y compartida en la Ciudad Universitaria. 

Mesa de debate con la participación de Borja Moya. 

I Encuentro Híbrido RediMUS. Madrid, España. 19 de junio de 2023. 

• Presentación de Rosa Arce de la ponencia “Análisis de comportamientos y 

expectativas de la movilidad en pandemia y post COVID”. 

• Presentación de Juan Carlos García de la ponencia “Servicios de movilidad 

compartida: pautas espaciales y temporales”. 

Jornada XX Aniversario del Centro de Investigación del Transporte. Madrid, 

España. 10 de octubre de 2023. 

• Los retos de la movilidad. Mesa redonda moderada por Andrés Monzón con la 

participación de Pablo Rodríguez Sardinero. 

• Investigación e innovación en movilidad. Mesa redonda moderada por José Manuel 

Vassallo. 

4.2. Participación en congresos nacionales e internacionales 

A continuación, se detallan las aportaciones a congresos nacionales e internacionales 

realizadas en 2023, las cuales se recogen en el Anexo VI. 

Transportation Research Board 102st Annual Meeting - TRB 2023. Washington 

D. C., Estados Unidos. 8 a 12 de enero de 2023. 

• Gonzalez, J. N., Gomez, J., & Vassallo, J. M. An empirical study on the effect of 

transport policies linked to environmental targets on parking demand. Evidence from 

the case of Madrid (Spain). 

• Tarriño Ortiz, J., Gomez, J., Soria, J. A., & Vassallo, J. M. Analyzing the impact of 

Low Emission Zones on modal shift. 

• Vega-Gonzalo, M., Gómez, J., Christidis, P., & Vassallo, J. M. The role of private cars 

in European cities after COVID-19. 
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17th AESOP Young Academics Conference - YA Conference 2023. Amberes, 

Bélgica. 28 a 31 de marzo de 2023. 

• Ariza-Álvarez, A., & Soria-Lara, J. A. Coping with complex and unpredictable 

disruptions: a proposal for an adaptive scenario-building approach for land use and 

transport planning. 

11th Young Researchers Seminar - YRS  2023. Lisboa, Portugal. 15 a 17 de mayo 

de 2023. 

• Ariza-Álvarez, A., & Soria-Lara, J. A. Using scenario-building to incorporate disruptive 

futures into land use and transport planning. 

XV Congreso de Ingeniería del Transporte - CIT 2023. San Cristóbal de La Laguna, 

España. 14 a 16 de junio de 2023. 

• Aguiar, I., Monzon, A., & Lopez-Carreiro, I. MaaS potential user’s profiles 

characterisation with a K-means clustering algorithm. 

• Aguilera García, Á., Gómez Sánchez, J., Rangel, T., & Vassallo, J. M. Caracterización 

del uso del patinete compartido y privado en Madrid. 

• Al-Akioui, A., & Monzón, A. El teletrabajo y su impacto en la movilidad de la 

Comunidad de Madrid 

• Alonso Herrero, A. D., & Monzón de Cáceres, A. Evolution of public transport demand 

in the Region of Madrid because of the COVID-19 pandemic. 

• Ariza-Álvarez, A., & Soria-Lara, J. A. Assessing the added value of mapping scenario 

narratives for collaborative transpot and urban planning. 

• Bañuelos-Gimeno, J., Sobrino, N., & Arce, R. Efectos del tráfico en la contaminación 

atmosférica. Evidencia empírica en las olas de COVID-19 en la ciudad de Madrid. 

• Brownrigg-Gleeson, M. L., Cortez, A., & Monzon, A. The role of stakeholders in early 

planning stages of urban mobility measures: anticipating barriers and challenges. 

• Gómez Sánchez, J., Tapiador Cebrián, L., Garrido Maza, L., & Vassallo, J. M. ¿Cómo 

influye comprar por internet en las pautas de movilidad de la población? 

• González, J. N., Gómez Sánchez, J., & Vassallo, J. M. ¿Cuál es el efecto de las 

políticas de transporte vinculadas a objetivos medioambientales en la demanda de 

aparcamiento en Madrid? 

• Ibraeva, A., Monzón de Cáceres, A., & Lopez, E. Urban form factors at trip origin 

and destination as determinants of car use: evidence from Madrid Region. 

• Lopez-Carreiro, I., Monzón, A., López, E, & Aguiar, I. Intention to uptake MaaS in 

Madrid Metropolitan Area. 

• López de Leániz, C., & Fernández Lobo, A. Ciudad de los 15 minutos ¿utopía o 

realidad? 

• López Moreno, T., & López Lambas, M. E. Influencia de la seguridad en el reparto 

modal de transporte de Madrid. 

• Martin, C., Benavente, J., Julio, R., & Monzón, A. Cooperative operation of public 

transport infrastructure to prevent crowding. 
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• Navarro-Ligero, M. L., & Soria-Lara, J. A. Zonas de Bajas Emisiones: explorando 

formas de colaboración emergentes en entornos de transición ecológica. 

• Romero, C., Zamorano, C., & Monzón, A. Preferencias de fuentes de información 

entre los usuarios de Cercanías Madrid: elección y satisfacción. 

• Silveira-Santos, T., Vassallo Magro, J. M., Rangel, T., & Papanikolaou, A. Modelos 

estadísticos y de aprendizaje automático para predecir las tarifas de viajes 

compartidos de los VTC. 

• Sobrino, N., González, J. N., Vassallo, J. M., & Baeza, M. A. Factores clave para la 

regulación de patinetes eléctricos compartidos en áreas urbanas: un estudio del caso 

español. 

• Soukhov, A., Tarriño Ortiz, J., Soria-Lara., J. A., & Páez, A. Multi-modal spatial 

availability: a research proposal. 

• Tarriño Ortiz, J., Gómez Sánchez, J., Soria Lara, J. A., & Vassallo Magro, J. M. 

Impacto de las Zonas de Bajas Emisiones en el cambio modal. 

• Vega-Gonzalo, M., Aguilera-García, A., Gómez, J., & Vassallo, J. M. Análisis del uso 

de los servicios de moto compartida: aplicación a las ciudades españolas. 

• Vega-Gonzalo, M., Gómez, J., & Christidis, P. Análisis del efecto de la pandemia de 

COVID-19 en el uso y la propiedad de coches privados en ciudades europeas. 

15th Annual Conference on Planning Research - CITTA 2023. Coímbra, Portugal. 

22 de junio de 2023. 

• Navarro-Ligero, M. L., & Soria-Lara, J. A. Exploring new ways of visualizing social 

innovation in future urban-mobility scenarios: the implementation of Low Emission 

Zones in Spain. 

25th Euro Working Group on Transportation Meeting - EWGT 2023. Santander, 

España. 6 a 8 de septiembre de 2023. 

• Aguiar, I., Lopez-Carreiro, I., & López, E. Investigating residential self-selection in 

metropolitan areas: interactions between the built environment, travel attitudes and 

modal choice in Madrid, Spain. 

• Gonzalez, J. N., Gomez Sanchez, J., & Vassallo, J. M. Transforming urban parking: 

how Low Emission Zones and on-street parking management are shifting the needle 

toward greener transportation. 

• Ibraeva, A. Monzón, A., & López, E. Park-and-Ride users and travel apps: attitudes 

and use intention. 

• Vega-Gonzalo, M., Aguilera-García, Á., Gomez, J., & Vassallo, J. M. An analysis of 

moped scooter sharing usage patterns and its potential to reduce vehicle ownership. 

XXVI International Conference Living and Walking in Cities - LWC 2023. 

Brescia, Italia. 6 a 8 de septiembre de 2023. 

• Lopez Lambas, M. E. The walking health. 
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4.3. Publicaciones de carácter científico 

A continuación, se detallan las publicaciones científicas realizadas en 2023, las cuales se 

recogen en el Anexo VII. 

• Aguiar, I., Monzon, A., & Lopez-Carreiro, I. (2023). MaaS potential users’ profiles 

characterization with a K-means clustering algorithm. Transportation Research 

Procedia, 71, 219-226. DOI: 10.1016/j.trpro.2023.11.078. 

• Al-Akioui, A., & Monzon, A. (2023). Spatial analysis of COVID-19 pandemic impacts 

on mobility in Madrid Region. Sustainability, 15(19), 14259. DOI: 

10.3390/su151914259. 

• Al-Akioui, A., & Monzon, A. (2023). Teleworking and its impacts on mobility in the 

Region of Madrid. Transportation Research Procedia, 71, 30-37. DOI: 

10.1016/j.trpro.2023.11.054. 

• Al-Akioui, A., Monzon, A., & Martin, C. (2023). Mobility patterns in healthcare 

centres. Case study: La Paz University Hospital (Madrid, Spain). Transportation 

Research Procedia, 72, 3252-3259. DOI: 10.1016/j.trpro.2023.11.864. 

• Alonso, A., & Monzón, A. (2023). Evolution of public transport demand in the Region 

of Madrid because of the COVID-19 pandemic. Transportation Research Procedia, 

71, 38-45. DOI: 10.1016/j.trpro.2023.11.055. 

•  Alonso, A., Monzón, A., Aguiar, I., & Ramírez-Saiz, A. (2023). Explanatory factors 

of daily mobility patterns in suburban areas: applications and taxonomy of two 

metropolitan corridors in Madrid Region. ISPRS International Journal Of Geo-

Information, 12(1), 16. DOI: 10.3390/ijgi12010016. 

• Ariza-Álvarez, A., Soria-Lara, J. A., & Aguilera-Benavente, F. (2023). Re-thinking the 

role of exploratory scenarios for adaptive policymaking: an application for land use 

and transport planning. Futures, 149, 103139. DOI: 10.1016/j.futures.2023.103139. 

• Bañuelos-Gimeno, J., Sobrino, N., & Arce-Ruiz, R. M. (2023). Effects of mobility 

restrictions on air pollution in the Madrid Region during the COVID-19 pandemic and 

post-pandemic periods. Sustainability, 15(17), 12702. DOI: 10.3390/su151712702. 

• Brownrigg-Gleeson, M. L., Monzon, A., & Cortez, A. (2023). Reasons to pedestrianise 

urban centres: impact analysis on mobility habits, liveability and economic activities. 

Sustainability, 15(23), 16472. DOI: 10.3390/su152316472. 

• Gonzalez, J. N., Gomez, J., & Vassallo, J. M. (2023). Are Low Emission Zones and 

on-street parking management effective in reducing parking demand for most 

polluting vehicles and promoting greener ones? Transportation Research Part A: 

Policy and Practice, 176, 103813. DOI: 10.1016/j.tra.2023.103813. 

• Lopez-Carreiro, I., & Monzon, A. (2023). Exploring travellers’ willingness to adopt 

MaaS in two European metropolitan areas. Transportation Research Procedia, 72, 

1885-1893. DOI: 10.1016/j.trpro.2023.11.667. 

• Lopez-Carreiro, I., Monzon, A., & Lopez, E. (2023). MaaS implications in the Smart 

City: a multi-stakeholder approach. Sustainability, 15(14), 10832. DOI: 

10.3390/su151410832. 
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• López García de Leániz, C., & Fernández Lobo, A. (2023). 15-minute city: utopia or 

reality? Transportation Research Procedia, 71, 203-210. DOI: 

10.1016/j.trpro.2023.11.076. 

• López Lambas, M. E. (2023). Los desafíos del urbanismo del siglo XXI. Una odisea 

en el espacio. Grand Place, 19, 71-86. ISSN: 2386-429X. 

• López-Lambas, M. E., Alonso, A., Ramírez-Saiz, A., & Pereira, A. (2023). These boots 

are made for walking: a qualitative study on the perceived barriers to pedestrian 

mobility in Madrid. Future Transportation, 3(1), 111-132. DOI: 

10.3390/futuretransp3010008. 

• Monzón, A., Cortez, A., Beltran, M., & Brownrigg-Gleeson, M. L. (2023). Evaluation 

approach for scaling up urban mobility measures on TEN-T urban nodes: the case 

of Madrid. Transportation Research Procedia, 72, 1288-1295. DOI: 

10.1016/j.trpro.2023.11.589. 

• Romero, C., Zamorano, C., & Monzón, A. (2023). Exploring the role of public 

transport information sources on perceived service quality in suburban rail. Travel 
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5. ACTIVIDADES DE FOMENTO DE LA I+D+i 

5.1. Encuentros de expertos para el fomento de la I+D+i 

A continuación, se recogen los encuentros de expertos para el desarrollo de la 

transmisión de la I+D+i, los cuales se recogen en el Anexo VIII. 

I Congreso Future Mobility Challenges. Valladolid, España. 13 de abril de 2023. 

• Participación de Cristina López en la mesa redonda “Evolución de la Demanda de la 

Movilidad Urbana”. 

Jornada Autonomous. Santander, España. 24 de mayo de 2023. 

• Presentación de Rosa Arce de la ponencia “Tendencias y retos para la movilidad 

urbana sostenible”. 

ERTRAC 20 Years Anniversary Conference. Bruselas, Bélgica. 5 y 6 de julio de 2023. 

• Presentación de Andrés Monzón de la ponencia “La ciudad de 15 minutos”. 

Jornada Movilidad Cero Emisiones. Madrid, España. 28 de septiembre de 2023. 

• Participación de Cristina López en la mesa redonda “La oferta y la demanda, la 

planificación y la gestión del transporte cero emisiones”. 

5.2. Actividades de investigación sobre movilidad urbana 

Además de las actividades de formación y las actividades de difusión y recogidas en esta 

Memoria, la financiación de la CIMS ha permitido desarrollar las siguientes actividades 

específicas de investigación, que se prevé tengan continuidad a lo largo de 2024. 

Colaboración con el CRTM en los trabajos prospectivos para la 

implementación de una herramienta MaaS (Mobility as a Service) en los 

corredores A-2 y A-6. 

TRANSyT colabora con el CRTM en el desarrollo e implementación de una herramienta 

regional integrada MaaS desde 2019. En colaboración con el CRTM, TRANSyT lanzó y 

coordinó una campaña de encuestas para examinar y comprender el potencial de 

adopción de MaaS en la Comunidad de Madrid. Las más de 9.000 respuestas de esta 

encuesta permitieron recopilar información sobre las diferentes necesidades y 

expectativas de los usuarios de MaaS en la región. Estos resultados se presentaron al 

CRTM para ayudar en el desarrollo de MaaS. 

En 2024, TRANSyT asistirá en el estudio del piloto de la herramienta MaaS impulsada 

por el CRTM, junto con el que se han identificado diferentes grupos objetivo de MaaS 

para componer una encuesta panel: 

• Residentes que tienen Tarjeta de Transporte Público, pero utilizan el coche para su 

viaje más frecuente. 

• Residentes que utilizan el transporte público para su viaje principal, pero también 

tienen o utilizan coche. 

• Residentes que sólo utilizan coche. 
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Está previsto seleccionar aproximadamente 200 participantes para el estudio piloto, de 

los cuales entre 10 y 15 participantes contribuirán a un estudio más detallado, por 

ejemplo, con un seguimiento del uso de la herramienta MaaS a lo largo de un periodo 

experimental. TRANSyT es responsable de la selección de participantes, comunicación 

con ellos, desarrollo de las encuestas y posterior análisis de datos. 

Desarrollo de herramientas I+D para la planificación estratégica del 

transporte y territorio en la Comunidad de Madrid: Modelo MARS. 

MARS es un modelo dinámico tipo LUTI (Land Use and Transport Interaction) 

desarrollado por Paul Pfaffenbichler en 2003 que relaciona los patrones de movilidad y 

el uso del transporte con los usos del suelo y la localización de actividades. 

La colaboración del CRTM a través de la CIMS en esta línea de investigación comenzó 

en 2008 con el trabajo doctoral de Luis Ángel Guzmán, el cual comenzó el desarrollo del 

Modelo MARS de la Comunidad de Madrid a partir de los datos de la Encuesta Domiciliaria 

de Movilidad de 2004 (EDM2004) para optimizar los servicios de transporte según la 

oferta, el medio ambiente y el consumo energético. A continuación, Yang Wang continuó 

el desarrollo del modelo incluyendo indicadores para capturar los cambios en los niveles 

de accesibilidad al empleo producidos por las políticas de transporte. Por último, Andrea 

Alonso, actualizó el modelo con los datos de la Encuesta Sintética de Movilidad de 2014 

(ESM2014) para analizar los factores que impulsan una movilidad urbana sostenible y 

definir estrategias a largo plazo para lograr ciudades sostenibles y eficientes. 

En 2023 se recuperó esta línea de investigación con la tesis doctoral de Abid Al Akioui, 

supervisado por Andrés Monzón y Paul Pfaffenbichler, el cual está actualizando el modelo 

con la Encuesta Domiciliaria de Movilidad de 2018 (EDM2018) y una encuesta realizada 

por TRANSyT en 2022 para así analizar el impacto del COVID-19 y las nuevas tendencias 

que surgieron debido a este, como el auge de las actividades telemáticas y la 

relocalización de hogares, en los patrones de movilidad de la Comunidad de Madrid. 

Dentro de las actividades formativas, el doctorando realizó una estancia de investigación 

en el Instituto para Estudios de Transporte (IVe) de la Universidad de Recursos Naturales 

y Ciencias de la Vida (BOKU) de Viena (Austria). Durante esta estancia, el doctorando 

trabajó en la actualización del Modelo MARS Madrid junto a Paul Pfaffenbichler. 

Así, el desarrollo de la herramienta de planificación estratégica continuará su desarrollo 

en el año 2024 y se utilizará para analizar los impactos de diferentes estrategias de 

movilidad en los patrones de viajes de los habitantes de la Comunidad de Madrid. 
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ANEXO I 

 

Actividades de formación: 

 

Trabajos Fin de Grado (TFG) 

 



PROPUESTA DE MEJORAS DE 
LA MOVILIDAD EN EL 

MUNICIPIO DE CIEMPOZUELOS
TRABAJO FIN DE GRADO

ALEJANDRO SÁNCHEZ SÁNCHEZ

E.T.S. DE INGENIEROS DE CAMINOS CANALES Y PUERTOS (CENTRO RETIRO) 
UNIVERSIDAD POLITECNICA DE MADRID

Grado en Ingeniería Civil (58CI)        Especialidad: Construcciones Civiles y Transportes

FECHA: 4 DE JULIO DE 2023



          
 
 

Universidad Politécnica De Madrid (UPM) 

Escuela Técnica Superior de Ingeniería de Montes, Forestal y del Medio Natural 

 
 

ESTUDIO DE ACCESIBILIDAD DE LOS 
BARRIOS DE MADRID A LAS ZONAS DE 

BAJAS EMISIONES 
 

 

 

MARTA SANTOS PEDRO 
 

 

Trabajo de Fin de Grado 

Grado en Ingeniería en Tecnologías Ambientales (GITA) 

OCTUBRE 2023 
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ANEXO II 

 

Actividades de formación: 

 

Trabajos Fin de Máster (TFM) 



 

1 

URBAN SUSTAINABLE MOBILITY AND 
MULTILEVEL GOVERNANCE

CASE STUDY OF MADRID.

Trabajo de Fin de Máster

Nombre y apellidos del autor/as: Ana Belén Torrejón García

Nombre y apellidos del tutor/a y cotutor/a: Andrés Monzón y Rosario Otegui 

Fecha de entrega: 5 de junio de 2023



 

ETSI CAMINOS, CANALES Y PUERTOS 
UNIVERSIDAD POLITÉCNICA DE MADRID 

 
 
 
 
 
 
 
 

ESTRATEGIAS DE MEJORA DE LA ACCESIBILIDAD 
 PEATONAL PARA POBLACIÓN MAYOR 

 A 65 AÑOS EN EL BARRIO DEL PILAR, MADRID 
 
 

 

 
 
 
 

Autor: Adrián Vera Sánchez 
 

Tutor: ROSA ARCE RUIZ 



UNIVERSIDAD POLITÉCNICA DE MADRID
ESCUELA TÉCNICA SUPERIOR DE INGENIEROS DE 

CAMINOS, CANALES Y PUERTOS

“PLANIFICACIÓN Y GESTIÓN DE INFRAESTRUCTURAS”

IMPACTOS SOBRE LA MOVILIDAD CICLISTA A PARTIR DE LA 
AMPLIACIÓN DE BICIMAD EN LA PERIFERIA DE MADRID

Autor: Carlos Eduardo Miranda Hoyos

Tutor: Andrés Monzón de Cáceres

Fecha: julio 2023

MPyGI
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ANEXO III 

 

Actividades de formación: 

 

Tesis Doctorales 



 

 

UNIVERSIDAD POLITÉCNICA DE MADRID
 

 

 
 

 
 
 
 
 
 

LOW EMISSION ZONES: 
ACCEPTABILITY EVALUATION AND 
IMPACT ON MOBILITY AND RETAIL 

ACTIVITY 

 
AN EMPIRICAL ANALYSIS IN MADRID 

 
 

 
 
 
 
 

JAVIER TARRIÑO ORTIZ 
Ingeniero Civil y Territorial

Máster Universitario en Ingeniería de Caminos, Canales y Puertos
 
 
 
 
 
 

Madrid, 2023 



LOW EMISSION ZONES: ACCEPTABILITY EVALUATION AND 
IMPACT ON MOBILITY AND RETAIL ACTIVITY 

AN EMPIRICAL ANALYSIS IN MADRID 
Javier Tarriño Ortiz 

José Manuel Vassallo Magro y Julio Alberto Soria Lara 

El problema de la calidad del aire es un hecho en las grandes ciudades del mundo, siendo el 
transporte por carretera una de las principales causas. Para solucionarlo, se están aplicando 
diferentes políticas de transporte destinadas a reducir el uso del vehículo privado y mejorar la 
calidad del aire, siendo de especial importancia la implementación de Zonas de Bajas Emisiones 
(ZBE). 

Las ZBE constituyen áreas delimitadas donde se aplican restricciones de acceso, circulación y 
aparcamiento a ciertos vehículos en base a estándares ambientales para mejorar la calidad del 
aire y mitigar la emisión de gases de efecto invernadero, promoviendo el cambio modal hacia 
modos de transporte más sostenibles. 

El principal objetivo de esta investigación es ganar conocimiento sobre los principales impactos 
ocasionados tras la implementación de una ZBE. Más allá de los potenciales beneficios 
ambientales, no existe mucha información sobre otros efectos sociales y económicos que 
pueden ocurrir. La tesis identifica las variables clave que explican: i) la aceptabilidad pública 
hacia la implementación de una ZBE; ii) la elección y cambio modal causada por una ZBE, con 
especial interés en analizar el cambio modal entre los usuarios de vehículo privado; y iii) el 
impacto de las ZBE en las tiendas y comercios de la zona, teniendo en cuenta el punto de vista 
de los potenciales clientes y de los comerciantes. 

El caso de estudio se localiza en la ciudad de Madrid, donde se implementó una ZBE 
denominada “Madrid Central” en 2018. El proceso llevado a cabo para conseguir los objetivos 
de la investigación ha sido estructurado en dos fases principales: recogida de datos y 
modelización. El proceso de recolección de datos se basa en dos campañas de encuestas 
dirigidas a la población de la Comunidad de Madrid y a los comerciantes del área de la ZBE. 
La modelización utiliza modelos de elección discreta (logit) y se complementa con técnicas de 
machine learning. 

Los resultados de esta tesis permiten conocer el efecto global de la implementación de las ZBE 
más allá del impacto ambiental. La creciente importancia de las ZBE es la principal razón por 
la que su análisis debe continuar en futuras investigaciones. 
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ANEXO IV 

 

Actividades de formación: 

 

Cursos y seminarios 
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INVITACIÓN
Jornada XX Aniversario

del Centro de Investigación del Transporte

TRANSyT-UPM 20 años 
Investigación e innovación en movilidad

Martes, 10 de octubre de 2023, 18:00 horas

En la Sala Verde de la E.T.S.I. de Caminos, Canales y Puertos de Madrid (UPM)
c/ Profesor Aranguren, 3, Ciudad Universitaria

Se ruega confirmar asistencia antes del día 6 de octubre a María Elena Rosado

mariaelena.rosado@upm.es 91 06 74 222

os 
movilidad
as

os de Madrid (UPM)
taria

María Elena Rosado

91 006 74 222222222

PROGRAMA
TRANSyT-UPM 20 años en movimiento 

17.45 - 18.00. – Recepción de invitados

18.00 – 18.15. Inauguración

18.15 – 19.00. Mesa redonda 
“Los retos de la movilidad”

Modera: Andrés Monzón de Cáceres,
Catedrático de Transportes de la UPM.

Intervienen:

Mª José Rallo del Olmo
Secretaria General de Transportes y Movilidad del Ministerio de Ministerio de 

Transportes, Movilidad y Agenda Urbana.

Borja Carabante Muntada
Delegado del Área de Gobierno de Urbanismo, Medio Ambiente y Movilidad, 

Ayuntamiento de Madrid.

Pablo Rodríguez Sardinero
Director Gerente del Consorcio Regional de Transportes de Madrid (CRTM)

PROGRAMA
TRANSyT-TT UPM 20 años en movim

17.45 - 18.00. – Recepción de invitados

18.00 – 18.15. Inauguración

18.15 – 19.00. Mesa redonda 
“Los retos de la movilidad”

Modera: Andrés Monzón de Cáceres,
Catedrático de Transportes de la UPM.

Intervienen:

Mª José Rallo del Olmo
Secretaria General de Transportes y Movilidad del Ministerio de Ministerio de

Transportes, Movilidad y Agenda Urbana.

Borja Carabante Muntada
Delegado del Área de Gobierno de Urbanismo, Medio Ambiente y Movilidad,

Ayuntamiento de Madrid.

Pablo Rodríguez Sardinero
Director Gerente del Consorcio Regional de Transportes de Madrid (CRTM)

19.00 –20.15. Mesa redonda
“Investigación e innovación en movilidad”

Modera: José Manuel Vassallo Magro
Catedrático de Transportes de la UPM.

Intervienen:
Ricardo Sánchez Gómez

CINTRA

Alberto Cillero Hernández
ALSA

Ricardo Herranz López
NOMMON

Antonio García Pastor
AVANZA

Miguel Melchor García
ABERTIS Mobility Services

Margarita Jiménez Corral
ARRIVA

20.15. – Despedida y copa de vino español



Cátedra de Investigación sobre Movilidad Sostenible  

Memoria de Actividades 2023 

º 

 
 
 

 
 

ANEXO VI 

 

Actividades de difusión 

 y transferencia de conocimiento: 

 

Participación en congresos 

nacionales e internacionales 
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1. Introduction 

In the current era of digitalization, Mobility as a Service (MaaS) has gained the attention of transport researchers, 
policymakers, service operators, and other stakeholders as an opportunity to revolutionize the mobility scenario and 
encourage sustainability.  

Since its emergence in 2014, MaaS is expected to bring a wide variety of benefits, such as addressing the individual 
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Abstract 

Mobility as a Service (MaaS) is building its way into cities all across the globe to change how their residents move 
around today. Given the user-centric nature of this model, it is essential to understand individuals’ needs and 
expectations for its successful deployment. The paper explores different potential users’ profiles in the metropolitan 
area of Madrid (Spain) by applying a machine learning clustering algorithm. Our analysis reveals three clusters in 
terms of individuals’ willingness to adopt MaaS: the “MaaS-enthusiasts”, who are significantly open to embrace the 
new mobility solution; the “innovation doubtful users”, who are likely to adopt MaaS but need more persuasive 
incentives; and the “anti-new technologies”, a group averse to innovation. Tailored strategies are defined to foster 
MaaS within these three groups, with the goal of encouraging more sustainable behaviours. Our results demonstrate 
how machine learning can be helpful to transport planners and policymakers for getting insightful information from 
large datasets. 
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Spatial Analysis of COVID-19 Pandemic Impacts on Mobility
in Madrid Region
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Abstract: After three years of COVID-19 lockdown and restrictions, mobility seems to have returned
to normality. However, the pandemic has left changes in the mobility patterns of the Madrid Region
produced by new trends emerging from COVID-19. This paper analyzes these changes, focusing
on the impacts on public transport use, the effects of telematic activities and the influence of home
relocation. The basis of the analysis is a survey conducted from November to December 2022, with
more than 15,000 valid responses. The results show that public transport lost 6% of trips. These trips
have different transfer rates depending on their geographic location. In the City Center, the majority
transferred to active modes. However, the car attracted most of these trips in the Metropolitan Ring.
These changes in mobility patterns are partly a consequence of the increase in telematic activities.
Teleworking has increased by more than 20% in the Madrid Region and has caused changes in trips
per week and trip purpose. In addition, teleworking has caused 18% of home relocations to peripheral
zones of the region. This paper investigates through statistical analysis which sociodemographic and
spatial factors explain the differences in mobility impacts throughout the zones of the Madrid Region.

Keywords: COVID-19; post-COVID-19 mobility; urban and metropolitan mobility; modal share;
modal shift; public transport; active modes; mobility survey; mobility patterns; binary logit model

1. Introduction

For years, mobility trends have focused on pursuing sustainable transport, seeking trip
reductions and modal shift toward more sustainable modes, such as public transport or active
modes. The COVID-19 pandemic was a turning point in these trends due to the induced
changes. Some authors identify the COVID-19 crisis as an accelerator of the changes that were
to emerge in the long term. However, the pandemic’s direct impacts are short-term [1].

The rapid transmission of the virus and the poor reaction time to control the pandemic
led to the imposition of various restrictions. The restrictions imposed due to the COVID-
19 pandemic ranged from closing jobs and commercial activities to introducing telematic
activities as the primary model for work or study [2]. As expected, these restrictions directly
impacted mobility patterns [3]. The worldwide imposed restrictions caused the volume
of trips to decrease drastically [4]. For example, lockdown reduced trips by up to 39% in
Germany [5] and caused a drop of more than 4500 trips in Shenzhen (China) [6]. In the case
of Spain, these reductions were more significant, reaching values of around 40–50% fewer
trips [7]. These decreases were more notable in public transport, with reductions close to
50% of trips compared to 2019 usage values [8]. Finally, focusing on the Madrid Region,
the impacts were more significant than those in the rest of Spain. This was because the
restrictions were harsher and more extended in time. The Madrid Region is one of the most
densely populated regions in the country. Hence, the total trips were reduced by up to 70%
during the lockdown in the Madrid Region [9]. Mobility patterns changed dramatically
during the COVID-19 crisis. However, research should focus on something other than
these short-term effects. Therefore, it should focus on the overall long-term impact and

Sustainability 2023, 15, 14259. https://doi.org/10.3390/su151914259 https://www.mdpi.com/journal/sustainability
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1. Introduction 

Accessibility of public facilities, especially healthcare centres, has been actively studied (Jiao et al., 2022). 
Different authors have used several study methods considering factors like location and catchment area (Wang et al., 
2019), the presence of multiple modes (Mao & Nekorchuk, 2013), or different socioeconomic profiles (Tao & Cheng, 
2018). 

Guaranteeing good accessibility requires adapting urban and transport planning and design to current and future 
travel demand. Therefore, the first step is to analyse the mobility patterns of people attending healthcare centres. 
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Abstract 

The COVID-19 pandemic has highlighted the need to ensure good accessibility to healthcare centres, which first requires to study 
mobility patterns. This work presents a new method based on a dual vision of healthcare centres: as a public facility and as a 
workplace. This method is applied to the case study of La Paz University Hospital, one of the most important Spanish hospitals. 
Through a survey campaign using different collection methods, the mobility patterns of patients and staff were studied, obtaining 
a total of 2,160 valid responses. According to the results, the private vehicle is the predominant mode with a modal share of more 
than 50%, aggravating the parking problems. Finally, this study has analysed behavioural changes due to the COVID-19 pandemic, 
which have led to a decrease in the use of public transport, with commuters now opting for active modes or the private vehicle. 
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Abstract 

The health pandemic caused by Covid-19 has resulted in an unprecedented health, economic and social crisis both in terms of the 
number of people affected and the type of containment measures taken to prevent and mitigate the spread of the coronavirus. The 
impact of Covid-19 on public transport behaviour in the Region of Madrid has continued two years after the World Health 
Organization (WHO) upgraded the situation from a public health emergency to an international pandemic on 11 March 2020, 
although the impact was different during the first and second State of Alarm. In general, a positive trend was observed in the 
recovery of demand from the time of the lowest levels (between the days 03/30/20 and 04/12/20, coinciding with the cessation of 
non-essential work activities) until two years after the start of the pandemic, when all kinds of restrictions on any economic and 
social activities had already been eliminated, although at that time the pre-pandemic levels of demand had not yet been reached      
(-19.24% average decrease value in March 2022 compared to the equivalent month in 2019). Furthermore, we have found that the 
measure associated with the closure of schools had a lower long-term impact on public transport than other measures related to the 
closure of workplaces, teleworking and the restriction of capacity in public establishments and leisure venues, with different 
impacts depending on the size, population density and geographical location of the cities that are part of the Region of Madrid. 
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Areas: Applications and Taxonomy of Two Metropolitan
Corridors in Madrid Region
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Abstract: Understanding the characteristics that shape mobility could help to achieve more sus-
tainable transport systems. A considerable body of scientific studies tries to determine these char-
acteristics at the urban level. However, there is a lack of studies analyzing those factors for the
heterogeneous zones existing in the suburbs of big cities. The study presented in this paper intends to
fill this gap, in the context of two metropolitan corridors in the Madrid Region. Correlation analyses
are used to examine how mobility patterns are affected by socioeconomic and urban form variables.
Then, a cluster analysis is carried out to classify the types of zones we may find in the suburbs. Results
show that the main characteristics leading towards higher car use are low urban density, few local
activities, a high percentage of children, and a low percentage of seniors. As for the variable distance
to the city center, it does not explain car use. Moreover, some remote areas have many walking trips.
This is well understood in the cluster analysis; there are zones far away from the city center but that
are dense and well provided for, which work as self-sufficient urban centers. Results reinforce the
theories underlying polycentrism as a solution to the urban sprawl challenge.

Keywords: suburban mobility; explanatory factors; metropolitan corridors; urban form; land use;
socioeconomic characteristics; residential trips; household surveys; residential trips

1. Introduction

Cities are centers of innovation, wealth, and job creation, but are also often charac-
terized by air pollution, noise, heat, and disease [1,2]. One of the main challenges facing
cities in their efforts to address these problems is urban mobility [3–5]. In fact, achieving a
sustainable mobility has become one of the most widespread objectives in policy agendas,
whatever the political ideology of the decision maker [6–8]. Protecting the environment or
achieving healthier urban environments are now the main goals for transport and urban
planners. The actions to achieve these goals are well known, and there is even agreement
between the main actors concerned about what should be done (e.g., promote a modal shift
towards walking, cycling, and Public Transport, reduce trip lengths or encourage greater
efficiency) [9].

At the European level, the production and dissemination of official documents recom-
mending policies to achieve a more sustainable mobility are also wide and diverse [10–12].
As a result, most European cities are planning and carrying out actions such as the creation
of segregated bus lanes, the implementation of bicycle rental services, or the pedestrian-
ization of streets [13,14]. These policy interventions, aimed at improving the efficacy and
efficiency of urban transport systems, are usually implemented in the core cities, while
their peripheries are often disregarded [15]. However, it is precisely in core cities where the
mobility patterns tend to be more sustainable, especially in the European context, mainly
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Abstract: Air quality is one of the problems cities face today. The COVID-19 pandemic provided
a unique opportunity to study the influence of traffic reduction on air quality during 2020, 2021,
and 2022. The aim of this paper is to analyze the impacts and relationship between mobility restric-
tions in six COVID-19 wave periods and air pollution and evolution in the post-pandemic period
differentiating Madrid city from its metropolitan area. We tested whether the changes produced
for NO2, NOx, PM2.5, PM10, and O3 in the urban traffic and suburban traffic air quality stations
data in comparison to the 2019 reference period were significant. The findings of this study show
that the periods with the greatest reduction in pollutant concentrations were the first and third
COVID-19 waves, when mobility restrictions were most stringent: there was strict confinement for
the first wave (i.e., 47% reduction in daily average NO2 concentration), while severe weather forced a
reduction in traffic in the region in the third wave period (i.e., 41% reduction in daily average NOx

concentration). With the return to normal activity in the last period, pollutant concentrations began
to exceed pre-pandemic levels. At the urban level, the reductions were more noticeable in relation
to NO2 and NOx, while at the suburban level, changes were less prominent, except for the O3. The
results are particularly inspiring for designing future mobility strategies for improving air quality in
urban and metropolitan areas.

Keywords: air pollution; COVID-19 pandemic; mobility restrictions; air quality

1. Introduction

Ensuring good health and well-being in the world’s population is Goal 3 of the United
Nations (UN) Sustainable Development Goals (SDG) [1]. Air pollution poses the greatest
environmental risk to the health of the urban population, causing cardiovascular and
respiratory diseases that result in the loss of years of a healthy life and, in the most severe
cases, premature death [2]. The world recently faced an unprecedented global health
crisis. COVID-19 was spreading human suffering, destabilizing the global economy, and
drastically changing the lives of people around the world during the last three years. It
would be of interest to analyze approaches beyond the strictly health-related sphere and to
study the impact of the COVID-19 pandemic on air pollution in urban areas.

The declaration of the COVID-19 pandemic by the World Health Organization (WHO)
on 11 March 2020 [3] led many countries around the world, supported by the recommenda-
tions of experts, to take measures to prevent the spread of the virus. These took the form of
social distancing, the suspension of all non-essential activities, and the strict confinement
of a large part of the population. In Spain, the Madrid region was the first territory to
become aware of the risk of COVID-19, and on 9 March, the regional authorities decided to
close all its educational centers [4]. The Spanish national government declared a state of
nationwide emergency from 14 March 2020 [5] to 21 June 2020 [6], during which time all
citizens were obliged to stay at home except in extenuating circumstances, as indicated by
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Abstract: Pedestrianisation entails the full removal of motorised vehicles. It promotes walking and
active means of transport and has a wide range of benefits in terms of health, the environment,
mobility and the economy. However, it often faces widespread opposition. This results in a lack
of political will and, to a lesser degree, in temporary pedestrianisations, which can be reverted.
We consider that infrastructural change and long-term pedestrianisation are key for long-lasting
benefits and more resilient and sustainable cities. To explore and assess this, a survey of pedestrians
and semi-structured interviews with businesses were conducted in recently pedestrianised areas of
Madrid, a large capital city. Data on satisfaction and changes in mobility, liveability and business
were gathered. Over 755 citizens and 38 local businesses answered. The results show high levels
of satisfaction (2/3) among citizens, while 1/2 businesses consider it positive for their commercial
activity. Car use has fallen, active means of transport have been fostered and perceived attractiveness
has increased, although some congestion has been noticed in nearby streets. This and the rest of the
evidence presented in this paper can be used to back long-term restrictive policies in other dense and
busy cities.

Keywords: pedestrianisation; car restriction; user survey; citizen acceptability; city centre liveability;
impact on local business

1. Introduction

Even though walking is the oldest mode of transportation known to humankind, it is
clearly not a thing of the past. With interest in walkability increasing, the benefits of a more
active lifestyle and of walking [1–3] have been thoroughly studied. Walking is recommended
and promoted by researchers in the fields of transport and health [4–7]. What is more, in
recent years, decision makers and society as a whole have become more environmentally
conscious, which has also led to changes in urban mobility and the promotion of active
means of transport by a diversity of institutions [8–10]. The European Union (EU) has
established several policy frameworks, such as the European Green Deal or the Sustainable,
Smart and Resilient Mobility Strategy, that pave the way for improved urban mobility [11].
Along these lines, the sustainable mobility paradigm, as defined by Banister in 2008 [6],
highlights the need to shift from understanding the street as a road to seeing it as a communal
space and slowing movement down instead of speeding it up. In alignment with this idea,
pedestrianisation schemes, considered a key policy to promote walking [5], have been
introduced in many cities worldwide, including Copenhagen, Oslo, Paris, Milan, New York
and Singapore [12,13].

On the whole, walking is good for society, the environment and the economy [1]. The
climate emergency and COVID-19 have also highlighted the need for more sustainable
urban mobility, and measures such as pedestrianisation have been promoted. In addition,
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1. Introduction 

Sustainable transport systems are at the heart of accomplishing the 2030 Agenda for Sustainable Development 
(UN, 2019). Today, these systems are disruptively changing, driven by global mega-trends in society, such as 
urbanization, digitalization, and servitization. Within this context of “dynamic environments”, the notion of Mobility 
as a Service (MaaS) has recently gained popularity as an opportunity to encourage a paradigm shift in the transport 
sector. Its ultimate goal –and most attractive added value– is the promotion of a behavioural transition towards more 
sustainable and less car-oriented lifestyles, while increasing individuals’ satisfaction (Lopez-Carreiro et al., 2021). 
The key proposition relies on the application of Information and Communication Technologies to place travellers at 
the core of urban mobility, providing them with customized multimodal solutions through a single digital application 
(commonly a website or a smartphone). 

Nevertheless, despite the real-world MaaS pilots in operation and the multiple benefits expected of them, it is still 
unknown if individuals are willing to embrace the new mobility model. This means to (i) adopt the new digital 
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Abstract 
 
Mobility as a Service (MaaS) has recently gained popularity as an opportunity to support a more sustainable mobility model. Today, 
it is still uncertain if travellers are willing to adopt it and shift their habits. In the paper, we explore individuals’ behavioural 
intentions in Madrid (Spain) and Randstad (The Netherlands). First, a Structural Equation Model uncovers a set of attitudinal 
constructs relevant for MaaS adoption. Then, a cluster analysis determines four groups according to the disposition to use the new 
solution. Overall, we detect three barriers that may hinder MaaS uptake: low willingness to integrate mobility services, low 
technological affinity, and low reliability on new mobility services. We also note that a strong sense of ownership and low 
environmental concerns seem to block innovativeness. Policy makers are suggested to consider these obstacles when promoting 
MaaS. 
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Abstract: Cities worldwide are calling for smart mobility strategies to tackle the negative externalities
of their transport networks. Mobility as a Service (MaaS) is expected to introduce a new mobility
model that promotes smarter and more sustainable urban futures. Given the novelty of the concept,
this paper explores the implications that might arise from the implementation of MaaS in today’s
metropolises in relation to the six dimensions of smart cities: smart governance, smart economy,
smart mobility, smart environment, smart people, and smart living. To this end, 42 semi-structured
interviews with MaaS stakeholders were conducted in Madrid (Spain). Thematic analysis identified
a set of 35 urban implications. The success of MaaS requires more than the mere deployment of
technologies and must be supported by the reorganisation of institutional structures, the reform
of the regulatory scenario, the stimulation of innovation-based entrepreneurship, the promotion of
environmental awareness, the encouragement of cultural transition, and the consideration of the
public sphere. Overall, valuable insights are identified for policymakers when designing MaaS.
Assessment of multiple stakeholders’ perspectives enables a holistic understanding of these strategies
and thus maximises their potential to address the limitations of our complex mobility systems in
meeting urban sustainability goals.

Keywords: smart city; smart mobility; Mobility as a Service; multi-stakeholder perspective

1. Introduction

Driven by the rapid growth of the world’s population and rising urbanisation pro-
cesses, urban sprawl is taking over human settlements [1]. At the same time, other global
megatrends, such as digitalisation and servitisation, are enhancing hyper-connected and
“liquid” societies through constant change [2], re-shaping lives worldwide [3]. In particular,
advances in information and communications technologies (ICTs) are democratising data,
which are now conceived as the “new oil” of the 21st century [4]. Within this dynamic
scenario, the concept of a smart city (SC) was introduced in the 1990s, fostered by the agile
development of technological innovations and the aim of improving people’s quality of
life [5–8]. This phenomenon has been widely addressed in the past decade as it appears to
be an opportunity to re-think our metropolises and tackle the heterogeneous challenges
that threaten their sustainability.

Today, there are numerous interpretations of SCs in academia, which shows that the
intended reality is still unclear [9,10]. However, and despite this lack of global understand-
ing, SCs are usually described as the confluence of six smart dimensions (articulated by
ICTs): smart governance, smart economy, smart mobility, smart environment, smart people,
and smart living [11–13]. Even though some authors have used other terminology to refer
to these dimensions, this paper adopts the well-known approach of [11]. Each of the SC
dimensions can be further broken down into different “areas of action” that help to clarify
their scope. It is worth pointing out that the literature has not yet reached a consensus on
the definition of these “areas” [14,15]. This is therefore the first knowledge gap that this
paper aims to examine.

Sustainability 2023, 15, 10832. https://doi.org/10.3390/su151410832 https://www.mdpi.com/journal/sustainability
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1. Introduction 

Carlos Moreno spreads the concept of the 15-Minute City (C15'), and the 30-Minute Territory, linked to the ‘city 
of proximity’, which took off strongly in the campaign to Anne Hidalgo's mayor's office in Paris in 2019 and, above 
all, a year later with the outbreak of the pandemic. An idea that goes beyond being a slogan for the city, since it 
proposes a change in the way of living in cities, so that they are no longer a hostile space and become places to live 
and enjoy public space. In essence, it is not a new concept, but it has arrived at the right time. According to a 2020 
survey by the World Economic Forum, 9 out of 10 people around the world want a more sustainable and equitable 
world after the pandemic (World Economic Forum, 2021). 

Currently, there are already many cities that are adhering to this new approach and its contribution to improving 
the quality of life of their citizens. In these cities, they try to reinvent themselves by focussing the urban model on 

XV Conference on Transport Engineering, CIT2023 

15-Minute City: Utopia or reality? 
 Cristina López García de Leániza*, Allison Fernández Lobob 

aTechnical Director of theMetropolitan Mobility Observatory (MMO) , Profesor Aranguren 3, Madrid 28040, Spain 
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Abstract 

The city model of the 21st century is in a moment of transformation and reflexion, especially after the impact of the 2020 
pandemic and the serious energy crisis that is emerging. In the Green Deal and the scope of the EU Mission: Climate-neutral and 
Smart Cities By 2030, European policies have placed mobility at the focal point of the environmental and social challenges of 
cities, with the aim of making Europe the first climate-neutral zone of the world in 2050. At COP21 in Paris in 2015, the concept 
of the 15-Minute City was coined for the first time. An integrated and sustainable urban development model that can help cities 
achieve climate neutrality focussing on the human being that is having a strong national and international impact. To achieve 
these objectives, a mobility transformation is necessary. This article analyses the city of Madrid based on the holistic approach 
proposed by C40 Cities. Specifically, it is applied to three neighbourhoods with different sociodemographic, physical, and urban 
variables of the city. From the results obtained, it can be concluded that these neighbourhoods are aligned with the key points of 
the decahedron and with the main variables for the implementation of the 15-Minute City strategy; however, it is observed that 
the model faces the great challenge of answering displacements for work purposes. 
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What are the cities but the people?

Shakespeare, 
Coriolanus, Acto III, Escena 1

Introducción
Desde la revolución agrícola que, con su especialización técnica y funcional del trabajo, 

transporte y complejidad de la organización social, supuso la aparición de la ciudad como 
estructura más compleja que la aldea o el poblado, pasando por las varias revoluciones in-
dustriales experimentadas desde el siglo XIX (Santamera, 2006), hasta la ciudad actual, pos-
moderna, mucho ha llovido. De la ciudad medieval, amurallada, autocontenida, donde las 
calles son tan estrechas que apenas permiten el paso de varias personas a la vez, hasta la urbe 
posindustrial, descentralizada, en la evolución de la forma urbana se distinguen varias etapas:

Evolución de la forma urbana

En la actualidad. aproximadamente el 60 % de la población europea viva en las ciudades; 
cifra que, para 2030, se espera alcance el 80 %. Si nos referimos a la población mundial, 
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These Boots Are Made for Walking: A Qualitative Study on the
Perceived Barriers to Pedestrian Mobility in Madrid

M. Eugenia López-Lambas 1 , Andrea Alonso 2,* , Alba Ramírez-Saiz 2,* and Andrés Pereira 2

1 Transport-Civil Engineering Department, Universidad Politécnica de Madrid, 28040 Madrid, Spain
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Abstract: As an active mode of transportation, walking has proven to be an effective strategy to tackle
environmental problems while improving health. The current paper highlights the main factors
that either encourage or deter pedestrians in their daily trips by analyzing the arisen discussions
in three different Focus Groups (FGs), which were later synthesized into factors ranking according
to their positive or negative outcomes. The results help identify these factors and show how a
variety of target groups (seniors, young adults, middle-aged adults, divided by male and female
perspective) perceive the city in different ways: younger adults prioritize accessibility and quality
of the infrastructure, females highlighted the insecurity suffered during nighttime trips, and older
adults emphasized the relevance of street maintenance. Finally, the benefits of walking on physical
and mental health are viewed positively amongst all target groups, considering walking as a means
to help people reduce stress.

Keywords: barriers; pedestrian mobility; walkability; travel behaviour; sustainable transportation

1. Introduction

Pedestrians play a vital role in the metropolis from the social, health, or urban mobility
points of view. Walking represents the oldest means of transport, and the most universal
and sustainable way to access the city, which reverts to the dwellers’ perception of the
city [1]. In other words, walking promotes a cordial relationship between individuals
and the urban environment by participating in cultural and commercial street activities,
appreciating architectural beauty, or interacting with other pedestrians [2].

Despite all the advantages of walking, the acceptance of the Modern Urbanism Move-
ment has fed a debate about the private car monopolizing public space since the Athens
Charter was signed in 1930. The increase in the use of private vehicles over the 20th century
has allowed the development of sprawling cities and reduced the importance of proximity
relationships [3,4]. The excesses in motorized transport contribute to 70% of environmental
pollution and 40% of greenhouse gas emissions in European cities [5] and are estimated to
cause more than 400,000 deaths annually [5,6].

Furthermore, the dependence on motorized transportation has facilitated a seden-
tary lifestyle [7,8]. Nowadays, more than 30% of all adults are estimated to engage in
insufficient physical activity, which is directly associated with an increase in mortality
due to cardiovascular diseases, type 2 diabetes, or cancer [9]. Promoting active modes of
transportation improves not only the physical but also the mental health of citizens [10],
as well as reducing emissions and congestion in cities [11,12]. Therefore, active modes
of transport (walking and cycling) are necessary to improve air quality and encourage
combined and more sustainable mobility in cities [5].

The need for radical re-thinking, together with pressing socio-economic issues, has
prompted modern cities to adopt urban planning mechanisms to ensure that a better

Future Transp. 2023, 3, 111–132. https://doi.org/10.3390/futuretransp3010008 https://www.mdpi.com/journal/futuretransp
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1. Introduction 

The transport sector generates negative externalities to society, among which, traffic congestion, air pollution and 
accidents have been identified as some of the most important ones (Maibach et al., 2008; Newbery,1990; Parry, Walls, 
&Harrington, 2007). As Banister (2008) points out, in order to improve transport sustainability, it is necessary to take 
actions in both the physical layer of the city (urban form and traffic flows) and the social dimension (people and 
proximity). To achieve that, the integration of transportation policies in different plans and policy packages plays a 
key role in finding ways of addressing transportation problems (Hull, 2008). 

In this regard, one of the European Commission’s primary initiatives is to accelerate the shift to sustainable, smart, 
and inclusive mobility (Poppeliers & Ricci,2013) as well as to reduce transport emissions, which currently account 
for a quarter of the European Union (EU´s) greenhouse gases, with a sustained upward trend (Eurostat,2016). 
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Abstract 

The European Green Deal intends to speed up the transition towards sustainable mobility to achieve climate neutrality by 2050. 
Among the different transformative policies it proposes, accelerating the shift to sustainable, smart, and inclusive mobility is one 
of the main strategies. This work presents a phase on how to apply the evaluation framework from CIVITAS SCALE-UP project, 
in Madrid’s context. This paper describes the project’s multilevel evaluation framework being developed and presents relevant 
findings on Madrid´s mobility baseline. Results support the need for the different strategies and plans that are currently being 
implemented in the city and the region, which include the 8 mobility measures studied in SCALE-UP. 
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Understanding and Predicting Ride-Hailing Fares in Madrid:
A Combination of Supervised and Unsupervised Techniques
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Abstract: App-based ride-hailing mobility services are becoming increasingly popular in cities
worldwide. However, key drivers explaining the balance between supply and demand to set final
prices remain to a considerable extent unknown. This research intends to understand and predict the
behavior of ride-hailing fares by employing statistical and supervised machine learning approaches
(such as Linear Regression, Decision Tree, and Random Forest). The data used for model calibration
correspond to a ten-month period and were downloaded from the Uber Application Programming
Interface for the city of Madrid. The findings reveal that the Random Forest model is the most
appropriate for this type of prediction, having the best performance metrics. To further understand
the patterns of the prediction errors, the unsupervised technique of cluster analysis (using the k-
means clustering method) was applied to explore the variation of the discrepancy between Uber fares
predictions and observed values. The analysis identified a small share of observations with high
prediction errors (only 1.96%), which are caused by unexpected surges due to imbalances between
supply and demand (usually occurring at major events, peak times, weekends, holidays, or when
there is a taxi strike). This study helps policymakers understand pricing, demand for services, and
pricing schemes in the ride-hailing market.

Keywords: ride-hailing; dynamic pricing; machine learning; artificial intelligence; data analytics;
prediction error; clustering analysis; decision-making process; transport policy

1. Introduction

Urban transportation has changed significantly in recent years, given the fast develop-
ment of innovative technologies. New app-based mobility services such as ride-hailing are
becoming more and more popular because of the consumer behavior shift from ownership
to accessibility [1]. Ride-hailing has recently exploded in popularity, as indicated by the
business success of transportation network companies (TNCs) such as Uber and Lyft [2].

The popularity of these companies can be explained in part by the fact that they often
provide cheap, comfortable, on-demand door-to-door transportation options in urban
areas [3]. In many cities, this service has thus become an essential part of the transportation
system. In tandem with the global rise of this mobility alternative, several scholars have
investigated the impact of ride-hailing services on individuals’ travel behavior and mode
choice, pricing structure, etc. Nevertheless, the findings are still uncertain in several aspects,
particularly regarding the pricing scheme.

Ride-hailing companies use real-time dynamic algorithms to adjust their fares at any
moment, whereas taxi fares are usually fixed and regulated [4]. Dynamic pricing, also
known as surge pricing, is an automated system based on demand and supply principles.
While it is unclear how these rates are adjusted at any given time, understanding the
behavior of the ride-hailing fares will be valuable to (i) users, to anticipate fares in advance;

Appl. Sci. 2023, 13, 5147. https://doi.org/10.3390/app13085147 https://www.mdpi.com/journal/applsci
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Abstract
The provision of on-demand door-to-door trips within the hailing sector has experienced 
significant disruptions in the last years due to the advent of ride-hailing services. The evo-
lution of the sector is ongoing and one of the latest novelties is the introduction of e-hail-
ing, which allows the booking of conventional regulated taxis through digital applications. 
The regulatory and technological dimensions of taxi and ride-hailing seem to play a key 
role when trying to explain users’ choices of hailing services. For this reason, providing 
travelers with an option that combines traditional regulated services with the advantages of 
digital applications promises significant changes in users’ preferences. This paper aims to 
understand the preferences of hailing users taking Spain as case study because of the con-
troversy after the advent of competition in the hailing market. To that end, a Generalized 
Structural Equation Model (GSEM) has been built to simultaneously study the influence 
of socioeconomic characteristics, latent psychological constructs, and mobility habits on 
individuals’ frequency of use of hailing services and their probability to belong to a spe-
cific hailing user profile. The results show that the adoption of ride-hailing and e-hailing is 
mainly influenced by psychological constructs. Individuals who wish to enjoy a high qual-
ity of service, but are not so liberal from the economic perspective, are more likely to have 
used e-hailing. Furthermore, the frequency of use of hailing services is affected by psycho-
logical constructs as much as by socio-economic variables and mobility habits. Finally, the 
effect of the openness to competition in the hailing market is discussed.

Keywords Ride-hailing · Ridesourcing · Taxi · E-hailing · Travel behavior · Latent 
variables · Generalized Structural Equation Model · Spain · Travel behavior
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