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Abstract

The accelerated population growth in the
Querétaro Metropolitan Area has saturated its
road infrastructure, generating  mobility
challenges that particularly affect university
students as key agents of urban transformation.
This study analyzes the dynamics of migration,
transportation, and mobility of this group to
propose effective urban technology management
guideline. A mixed-methods approach was
employed and inductive qualitative phase to
construct a conceptual semantic network,
followed by a descriptive quantitative cross-
sectional phase with a probabilistic sample of
483 students from the Facultad de Contaduria y
Administracién at the Universidad Auténoma de
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Resumo

O réapido crescimento populacional na Area
Metropolitana de Querétaro saturou sua
infraestrutura rodoviaria, exigindo estratégias
de planejamento que integrem jovens estudantes
universitarios como agentes de mudanga. O
objetivo desta pesquisa foi analisar a dinamica
da migracdo, transporte e mobilidade dos
estudantes universitarios para gerar diretrizes
para uma gestdo eficaz da tecnologia urbana.
Foi utilizada uma abordagem de métodos
mistos, culminando em uma fase descritiva
guantitativa transversal com uma amostra
probabilistica de 483 estudantes da Faculdade
de Contabilidade e Administracdo da
Universidade Autbnoma de Querétaro. Os
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Querétaro (UAQ), 2024-1 period. Results reveal
a “feminization of mobility” (62% women, 52%
dependent on public transportation due to
perceived insecurity and residential proximity), a
“technological paradox” (micro-mobility on
bicycles/scooters only 2% despite being digital
natives, due to infrastructure/economic barriers),
and internal migration (30%) reconfiguring
services demand. Technology management must
prioritize safety and sustainability through three
strategic guidelines: Digitization for safety and
gender perspective, comprehensive housing and
mobility platforms, technological incentives for
micro-mobility. These drive a predictive,
inclusive, and sustainable model of smart urban
mobility.

Keywords: Public Policy. Smart Cities.

Sustainable  Urban  Mobility.  Technology
Management. Technological Paradox.

1 INTRODUCTION

URBAN TECHNOLOGY MANAGEMENT: DYNAMICS OF INTERNAL MIGRATION, MOBILITY, AND TRANSPORTATION AMONG UNIVERSITY STUDENTS

resultados mostram uma ‘feminiza¢do da
mobilidade” (62% mulheres), caracterizada por
uma alta dependéncia do transporte publico
(52%) e pela busca de proximidade residencial
por seguran¢a. Foi detectado um “paradoxo
tecnologico”: apesar de serem nativos digitais,
o0 uso da micro mobilidade (bicicletas/patinetes)
é marginal (2%) devido a falta de infraestrutura
segura e a questdes econdmicas, sociais e
tecnoldgicas. Além disso, a migracdo interna
(30%) esta reconfigurando a demanda por
servicos. Conclui-se que a gestdo tecnolégica
deve priorizar a seguranca e a sustentabilidade.
Trés diretrizes estratégicas sdo recomendadas:
Digitalizacdo para seguranca e perspectiva de
género, plataformas abrangentes de habitacéo e
mobilidade, incentivos tecnolégicos para
micromobilidade.  Essas ag¢Bes  buscam
transformar a mobilidade em um modelo
preditivo e inclusivo.

Palavras-chave: Cidade Inteligentes. Gestéo
Tecnoldgica. Mobilidade Urbana Sustentavel.
Paradoxo Tecnoldgico. Politicas Publicas.

The internal migration of young university students is a social and demographic
phenomenon of great relevance for understanding urban transformations in Mexico. This
process is mainly driven by the search for educational and employment opportunities in
cities with better development conditions, which has an impact on both the configuration
of territories and social and economic dynamics (RINCON-BAEZ, 2024). Migration
should not be understood only as a geographic movement, but as a multidimensional
process that involves changes in mobility, transportation patterns, and the social
integration of students (LOVEN et al., 2020).

For the university population, the transportation system defines the university
experience and everyday urban dynamics. This reality has led to a change in preferences
toward alternatives such as bicycles and scooters, walking, and other options that
BAYART et al. (2020) identify as more accessible and sustainable compared to

traditional motorized transportation.
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In this regard, the International Transport Forum (ITF) points out that young
people have dynamic travel patterns, conditioned by economic factors and limited
resources (ITF, 2022b).Their living conditions, economic constraints, social preferences,
and place of residence are elements that determine their mobility decisions. According to
the Fondo de Poblacion de las Naciones Unidas en México et al. (2021), three out of ten
people in the country are young, which highlights their demographic importance and their
active role in the processes of travel and social integration. In this context, Mexico is at a
key moment to move towards effective technological management that narrows social
gaps by promoting more equitable mobility and optimizing travel times for the benefit of
quality of life.

The urban functioning of cities has been characterized by high levels of mobility,
as is the case in the Querétaro Metropolitan Area (ZMQ), one of the fastest-growing areas
in Mexico (HUACUZ-ELIAS & VAZQUEZ-CRUZ, 2018). These movements are due to
reasons such as study, employment, business, and security climate, among other factors.
According to the 2020 Population and Housing Census by the Instituto Nacional de
Estadistica y Geografia (INEGI) the state of Querétaro has more than 2.3 million
inhabitants. Of this total, 1.05 million reside in the municipality of Querétaro, the state
capital (H. AYUNTAMIENTO DE QUERETARO, 2021; INEGI, 2022). Official data
from the 2020 Population and Housing Census indicate that between 2010 and 2020, the
population of the municipality of Querétaro increased from approximately 801,940 to
1,049,777 inhabitants. This demographic expansion of 23.6% underscores the urgency of
developing urban planning strategies that effectively respond to the growing demands for
mobility, infrastructure, and services in one of Mexico's fastest-growing metropolitan
areas.

More and more young people are migrating to metropolitan areas to pursue
university studies and seek employment in corporations, industries, and/or government
entities, attracted by favorable conditions in terms of quality of life, safety, and an
environment conducive to personal growth. The municipality of Querétaro, due to its
economic and social dynamism, has become an attractive destination for students from
different regions.

However, many cities that receive this young migrant population are not

sufficiently prepared to meet their mobility needs. Factors such as public transport
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saturation, traffic congestion, lack of infrastructure, and the perception of insecurity
create obstacles that directly affect students” academic, social, and personal lives. These
conditions impact their overall well-being and limit their full integration into urban life.

Given this scenario, traditional planning is inefficient, and a transition to urban
technology management models is required, where data analysis and understanding of
digitized mobility patterns allow for the optimization of existing infrastructure. The
objective of the research is to analyze the dynamics of migration, transportation, and
mobility of university students to generate guidelines that contribute to effective urban

technology management.

2 LITERATURE REVIEW

2.1 Internal migration of students

It is important to understand that there are internal and local migrations motivated
by access to education. According to SIMONY AN (2021), university students experience
migration and mobility processes that constitute an important area of research in the social
sciences.

In this context, the present research seeks to broaden the horizon and establish a
relationship between internal migration, mobility, and transportation, understood as a
flow of people moving from one destination to another, coinciding with the university
environment and context, as explained by RINCON-BAEZ (2024). According to AVITIA
(2023), these are movements of people within the same space and border. In general, these
are challenges that must be understood, since internal migration for academic purposes
must be linked to sustainable mobility processes. This can be understood from a structural
perspective, since, as pointed out by LAARI et al. (2024), migration is often seen as a
phenomenon that occurs outside the boundaries of a territory, and not within it, where

territorial, social, and economic revitalization processes take place.
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2.2 Public policies on transportation, internal migration, and urban mobility

Urban and territorial policies require an understanding derived from studies on
daily mobility (Obregdn-Biosca & Betanzo-Quezada, 2015). In this regard, it has been
mentioned that mobility policy plays an important role as a driver of the economy and
progress. According to the International Transport Forum (ITF), countries must monitor
issues related to mobility and road safety in order to design strategies and policies that
are appropriate for the environment (ITF, 2022a). According to data from the Secretariat
of Agrarian, Territorial, and Urban Development, public policies in Mexico have favored
the mobility of certain sectors of the population, who have the opportunity to choose
between different means of transportation, which is considered an indicator of inequality
in the country (SEDATU, 2018).

Likewise, according to the Environmental Policy and Legislation (POLEA), the
mobility system is understood as the set of interconnected elements and resources that
facilitate the movement of people, which includes factors directly or indirectly related to
mobility. However, the balance between environmental and social costs and the right to
mobility requires an innovative regulatory framework that promotes sustainable urban
mobility (POLEA, 2019).

As pointed out by TURIENZO et al. (2022), the mobility industry is undergoing
a significant transformation in search of greater efficiency, with notable impacts in the
economic and social spheres. As cities grow, activities become more dispersed across the
territory, increasing the frequency of travel.

Currently, mobility systems represent a challenge for the development of urban
areas. The conflict of urban movement in cities has been condensed into the growth of
vehicle use, prolonged travel times, and the lack of safety in public transportation
(SEDATU, 2018) . That is why the relationship between urban distribution and
transportation has been reflected in travel times and distances. Factors such as high
population density, land costs, housing availability, and the balance between jobs and
residences influence this relationship.

The active participation of the community, especially young people who are most
likely to adopt new technologies and sustainable practices, is crucial to achieving good

planning that adapts to the needs of the population.
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According to Jolonch (2013), planning is crucial because of its ability to structure
urban growth, anticipate future challenges, and create scenarios to improve mobility. It is
therefore essential to address projected population growth. For Litman (2017), these
public policies and urban strategies make it possible to respond to the needs of the
population, contributing to their well-being and to a more inclusive and sustainable city
model.

2.3 Transportation and mobility among young people

The spread of Information and Communication Technologies (ICTs), as well as
the availability of transportation options, gender, and safety are important aspects that
have influenced mobility choices. These factors have an effect on each other and act in
concert (ITF, 2022b). According to CHATTERJEE et al. (2018), youth mobility varies
from year to year, suggesting that their behavior is influenced by life circumstances,
demographic factors, and socioeconomic situations, which may be influenced by stagnant
wages, rising housing prices, and changing values. In addition, the use of new information
and communication technologies (New ICTs) influences mobility systems. However, it
is difficult to determine the relevance of each factor, establish a chronological order, and
accurately identify their impact.

Therefore, these should be analyzed as interconnected phenomena that interact in
the context of youth mobility. Thus, the aforementioned studies have suggested that
changes in mobility behavior can be explained by factors such as life cycle, income level,
changing attitudes, and the growing use of virtuality (Blumenberg et al., 2017).

According to the International Youth Foundation (1'YF), mobility challenges have
been one of the most significant obstacles for young people. Young people in low- and
middle-income countries mainly travel on foot and/or by bicycle, and use formal and
informal shared transport. However, they ultimately aspire to own private motorized
transport (IYF, 2014; ITF, 2022).
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3 MATERIALS AND METHODS

The study was conducted using a mixed-method approach. In the first phase
(qualitative), an inductive documentary technique was used to construct the semantic
network, which allowed the identification of the theoretical categories of internal
migration, mobility, and transportation. These findings served as the basis for the second
phase (quantitative), which was descriptive and cross-sectional in scope, with the
objective of measuring and analyzing the behavior patterns of the variables at a single

point in time. Figure 1 below shows the study design for the research:

Figure 1

Research study design

e
University opulation of
Students UNIVERSE | 5024-1 Academic Period

3,834 students (2,156 women and
1,678 men) (UAQ, 2024)

3,156 women
il ~ and 1,678 men
(UAQ, 2024)

483
Individuals

@ Five External Experts
University Students RESEARCH VALIDATION AND S S Vaﬁdaﬁgn

FCA of UAQ (18-30 Years Old) STUDY | BUEREHINEY  Method (Sanchez, 2021)

DESIGN ‘ Validity Level 90%,
“excellent”

Computer
Labs

Sanchez

Method
AMPLE
Voluntary QUESTIONNAIRE Simpl ESRM s

Participation APPLICATION Confiden
Margi
Informed Consent 483 Individuals

Source: Own elaboration

The variables from the quantitative phase considered for this research are

presented below (table 1):

Table 1
Operationalization of quantitative research variables

Dimension Variable Cor_lc_eptual Indicator Measurement
definition scale
Biological and

Sociodemographic Gender social  condition | Male / Female / Nominal

profile with  which the | Prefers not to answer

person identifies.
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The student’s age

Number of years of

Discrete

Age at the time of the . .
age numerical/ratio
survey.
State or
Place of birth ml.Jn.|C|paI|ty of State/municipality Nominal
origin  of the
student.
Length of time the
Attachment and | Length of | student has been .
. . o . Years Ordinal
residency residence residing in the
current city
Main form of .
. Public
transportation .
Means of transportation, car, .
. used by the ' . Nominal
transportation walking, bicycle,
student to get to otc
- . campus. '
Mobility Dynamics Average TGime it
takes students to Commute time
Travel time get from their Ordinal
. ranges
residence to
campus.

Source: Own elaboration

The study was conducted at the Centro Universitario UAQ (Figure 2), whose

strategic location acts as a multimodal transportation hub.

Figure 2

Multimodal mobility infrastructure and equipment in the vicinity of the Centro

Universitario de la Universidad Autonoma de Querétaro.

Source: Photagraphs taken by Julian Alfaro Reynoso
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4 RESULTS AND DISCUSSION

Mobility has been essential for the productive functioning of the economy, which
is why understanding the nature of transportation and how it works has required
knowledge of its daily demand, taking into account its impact on other activities
(ARMOOGUM et al., 2022). Under this premise, the study identified internal migration,
mobility dynamics, and means of transportation through a conceptual exploration and

analysis of 483 participants.
4.1 Conceptual exploration

As a first finding derived from the qualitative phase of the study, a semantic
network (Figure 3) was generated that structures the theoretical interpretation of the data.
This inductive analysis shows that university mobility does not operate as an isolated
variable, but as a multidimensional construct where three inseparable axes converge
(internal migration, transportation infrastructure, and access to education). This result
shows that student’s decisions to relocate are linked to phenomena of structural inequality
and the search for opportunities. Therefore, this semantic network validates the premise
that the analysis of university transportation requires a holistic view that integrates the
student’s geographical origin (migration) with their material possibilities for relocation

(mobility), serving as an interpretive framework for the quantitative results.

_ Veredas do Direito, v.23, 235239 — 2026




URBAN TECHNOLOGY MANAGEMENT: DYNAMICS OF INTERNAL MIGRATION, MOBILITY, AND TRANSPORTATION AMONG UNIVERSITY STUDENTS

Figure 3

Semantic network of conceptual integration

<> Young people from
other places

<> Urban mobility

<> University student
mobility

<> skilled migration

<> Public transportation

internal migration

<> Mobility and
transportation

<> Migration for
educational purposes

<> Internal migration

<> Bicycle use

<> Access to education

Source: own elaboration

The qualitative phase identified five core nodes that define the university student
experience: bicycle use, public transportation, city-wide mobility, student-specific
mobility, and migration for educational purposes. These nodes validate the holistic
approach required for effective technology management, as they represent the inseparable
axes where internal migration and transportation infrastructure converge to determine

access to education.

4.2 Sociodemographic profile

4.2.1 Age

Figure 4 illustrates the distribution of results for the “age” variable among the

surveyed population.
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Figure 4
Age

AGE DISTRIBUTION & THE DIGITAL
ADOPTION PARADOX

@n ﬁﬁ/ﬁ

Nativos Digitales

1822

>25
LOW TECHNOLOGY ADOPTION

Ride-sharing Contactless
App Payment

nél.

PERIFIERAS
URBANAS
sucul DISTRUST
(Cns\ of Mnlﬂle Duumhmmn: (Experiences of Exclusion
m Urban Pemphma]
I.l:lG‘VI EXAICERHATIHG CURRENT SDLUTWS
IIMIAEEIIENT FAILS  INEQUALIT APPEAR DISCONNECTED
1o sccount for Local (D:tﬂq_riprf:l.l‘a_mrm from Student Realities

The age distribution reveals a strong representation in the 18- to 22-year range, with the
following percentages: 18 years (19%), 19 years (16%), 20 years (17%), 21 years (21%), 22
vears (13%), 23 years (6%), 24 years (4%), and >25 years (4%). These university students
emerge as a generation of “digital natives™ (PRENSKY, 2001), a segment theoretically ideal
for smart city ecosystems. However, the results reveal a technology adoption paradox: despite
their adequate digital literacy, their integration with smart mobility tools such as ride sharing
apps or contactless payment systems is low (only 28% report frequent use).

This gap highlights a structural problem in urban technology management. The paradox arises
from multifaceted barriers: economic (mobile data and subscription costs, constrained by
student budgets reliant on remittances or precarious jobs amid internal migration); social
(distrust in digital platforms due to exclusion experiences in urban peripheries); and physical
infrastructure-related (irregular 5G coverage and micro mobility stations in high student-
density areas). As noted by BATTY (2013) and SHELTON et al. (2015), smart cities falter
when prioritizing “top-down™ technologies without accounting for local youth mobility
dynamics, exacerbating inequalities in demographic transition contexts like those of migrant
students. Consequently, current solutions appear disconnected from students” realities, calling

for more inclusive urban management approaches.

Source: own elaboration based on study data; visual design assisted by Google Gemini Al (2026)

4.2.2 Gender

The gender distribut

Figure 5

Gender

GENDER & MOBILITY DYNAMICS

High-end Comparison

@ (@)
’ 62% vs  38%
Female Mal

J

=

SAFEI'Y CENTRIC

PROXIMITV OVER
EFFICIENCY

o ®

REAL-TIME USER-CENTRIC
MONITORING EXPERIENCES
SYSTEMS

ion of the surveyed population is detailed in figure 5.

The demographic segmentation of the study sample, revealing a predominantly female participation rate
of 62% compared to 38% for males. This distribution reflects the “feminization of university mobility,” a
trend increasingly documented in urban higher education context (UNITED NATIONS, 2020). Such
gender imbalance carries significant implications for urban technology management, particularly in smart
city frameworks where mobility patterns intersect with internal migration dynamics.
Gender-disaggregated analyses indicate distinct behavioral patterns: female students exhibit greater
reliance on public transportation (52% vs. 41% for males) and preferentially select shorter routes,
signaling a strategic emphasis on safety and proximity over efficiency or cost minimization. These
choices align with broader evidence of risk-averse mobility strategies among young women in urban
settings (CECCATO & LOUKAITOU-SIDERIS, 2015), exacerbated by perceptions of vulnerability in
public spaces-a critical factor for migrant students navigating unfamiliar city infrastructure.

Consequently, the efficacy of urban planning hinges on integrating a gender perspective into
technological management. Beyond mere operational efficiency, smart city interventions must prioritize
safety enhancements, seamless connectivity, and user-centric experiences via real-time monitoring
systems. As BATTY (2013), argues, inclusive technology design is essential to mitigate spatial

inequalities; failure to address these gendered dimensions risks perpetuating exclusionary mobility

ecosystems, particularly for the female-majority student demographic.

Source: own elaboration based on study data; visual design assisted by Google Gemini Al (2026)
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4.2.3 Place of birth

Figure 6 highlights internal migration as a dynamic factor in local mobility.

Figure 6
Place of birth

PLACE OF BIRTH & MIGRATION DYNAMICS

70%

Born in

Municipality

30%

Educational
? Migration

The respondents’ place birth positions internal migration as a dynamic factor in local mobility.
Seventy percent were born in the municipality of Querétaro, while the remaining 30% reflects
educational migration from other Mexican states.

Notably, inflows from dense metropolitan areas such as Mexico City and State of Mexico (9%
combined) introduce users accustomed to mass transit systems. Upon local integration,

however, this group exerts specific urban use pressures, prioritizing residential proximity to

!Ai\é\""“ offset inefficient transport networks. Complementary data indicate that these educational
i Ll D > . z i 2 sz
i ( "“l-“lri ) QQ migrants report 35% higher reliance on pedestrian routes and micro mobility compared to
O e TROM e locals, reflecting adaptations to infrastructural constraints.
(9% CDMX & Edomex Combined)
/ * For urban technology management, this dynamic is pivotal, strategies must extend beyond
ﬁﬁ& a _5 E route optimization to encompass holistic housing-mobility solutions, such as integrated smart

SRR housing and multimodal transport platforms (ALLWINKLE & CRUICKSHANK, 2011).
RESIDENTIAL PROXIMITY
to Offset Inefficient Networks

35% HIGHER
PEDESTRIAN/MICRO-
MOBILITY RELIANCE

than Locals

Particularly salient in Querétaro, where student migration has surged over the past decade

(INEGI, 2023).
Source: own elaboration based on study data; visual design assisted by Google Gemini Al (2026)

4.3 Attachment and residency
4.3.1 Preference for means of transport

The modal configuration of journeys (Figure 7) shows a polarized and
economically conditioned mobility structure. Public transport is consolidated as the
backbone, transporting 52% of students. This results validates the findings of BAYART
et al., (2020), who identify financial constraints as the main factor slowing down early
motorization among university students. Fourteen percent of students depend on family
transportation, in addition to the 23% who use private cars. This phenomenon of family
dependence hides deficiencies in connectivity, mobility, and safety, generating a doubled
vehicle load (accompanying trips) to make up for the shortcomings of the collective
system.

For its part, the adoption of micro-mobility (bicycles, scooters) remains low,
reaching only 2%. Although the generational profile has an affinity for these

technological alternatives, the current urban infrastructure acts as a deterrent. These
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findings coincide with CHATTERJEE et al. (2019), who point out that the perception of
risk conditions the functionality of transportation. In this context, the results suggest that
road safety nullifies any incentive for sustainability, forcing students to rule out options.
This behavior responds to current barriers that include financial constraints, but also
mistrust of services, insecurity, hostile treatment by other users, deficiencies in

cleanliness and comfort, among others.

Figure 7
¢What means of transportation do you use to get to the university campus?

Public transportation
My own car or my family's car

My family drives me

Bicycle, scooter, or skateboard

[ |

[ |

|

M walking
|

B Motorcycle
|

Taxi app or regular taxi

Source: Own elaboration

4.4 Mobility dynamics
4.4.1 Choice of means of transportation

A cross-analysis of variables shows gender-based disparities in transport mode
selection (Figure 8). Female respondents exhibit a higher reliance on public transportation
than males (52% vs. 41%), indicating greater dependence on collective systems-
potentially drive not by preference but by constrained access to private vehicles.
Conversely, males demonstrate elevated use of private vehicles (29% vs. 21% for
females), likely linked to entrenched gender roles and stereotypes surrounding driven.
Likewise, women are slightly more dependent on being driven by family members (16%
vs. 13%), a behavior that is often linked to concerns about safety in urban environments.

In terms of mobility, the proportion of those who walk is similar (12% men vs 10%
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women). However, there is a clear gap in micro-mobility, with men more inclined to use
bicycles, scooters, or skateboards (5%), while in this study, women's use was zero. This
is concerning and suggests that the current infrastructure is perceived as hostile. Women's
use of public transportation and exclusion from micro-mobility are mediated by
perceptions of risk, harassment, and service quality, limiting their equitable access to the
city.

From an urban technology management perspective, these findings show that
current mobility technology is not meeting the safety needs of young university students,
forcing them to rely on inefficient mass transit systems or mobility assistance from family
members. These services must be redesigned to offer operational flexibility and load
capacity, integrating real-time information systems that offer traceability to the user.
Effective technology management must transform the service, using digital certainty
about times and routes to compensate for the shortcomings of the physical infrastructure,
thus adapting to the demands of functionality and safety required by today's reality.

Figure 8
Analysis of mobility patterns. ¢ How do men and women travel to get to the university

campus?
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Source: own elaboration

4.4.2 Travel time from residence to university campus

Travel time is a decisive indicator of quality of life and the effectiveness of student
mobility. Figure 9 shows travel times from home to the university campus, revealing
considerable variations and notable differences according to gender.

The data indicate that women generally undertake shorter commutes. Specifically,
13.9% of women travel for 0-14 minutes, compared to 10.4% of men.

Veredas do Direito, v.23, 6235239 — 2026 —



José Fernando Vasco-Leal & José Nicandro Medina-Olvera & Alma Alejandra Velazquez-Alejos & Juan Camilo Cardona-Castafio & Juan Alberto Solis-
Lozano & Gabriela Ortiz Nieto

This trend continues in the 15 to 29-minute range (31.1% women vs. 29.2% men).
These findings suggest that the female population prioritize residential proximity
strategies, choosing to live in areas close to campus to minimize exposure and travel time.

Conversely, longer commutes mainly affect the male population. In the 45 to 59-
minute range, men (35.7%) significantly outnumber women (30.4%). This implies that
they live further away or use modes of transportation with lower operational efficiency.
Finally, there is a small but critical proportion of students (3.98%) who spend more than
60 minutes per trip, facing mobility challenges that negatively impact their academic
performance and well-being.

These findings coincide with recent Latin American studies, such as that by
AREVALO, PEREZ & VILLOUTA (2023), who point out that urban configuration
strongly conditions mobility opportunities and that the simply availability of
transportation does not guarantee the reduction of urban inequalities. In the case of the
Querétaro Metropolitan Area, this reflection is particularly relevant give that territorial
expansion and public transport saturation show that access to the service does not solve
temporal inequalities, requiring planning that goes beyond route management to focus on

effectively reducing travel times.

Figure 9

Travel time from home to university campus
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5 CONCLUSIONS

This research analyzed internal migration, transportation, and mobility among

young university students and found that the current infrastructure does not meet their
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needs. The study identified the “feminization of mobility,” with women as the majority
group, experiencing more challenges, restrictions, and greater reliance on public
transportation for safety. To enhance safety, women often choose to live near their place
of study or work. The research also highlighted a technological paradox: despite being
“digital natives,” students make limited use of smart mobility tools, there by restricting
the adoption of micro-mobility and maintaining dependence on private or family
transportation.

To achieve urban technology management, the following guidelines are proposed:

v" Digitization for safety and gender perspective: The perception of insecurity that
restricts women's mobility patterns leads to the conclusion that the
implementation of transportation systems with real-time monitoring and digital
traceability is imperative for urban management. The technological strategy
should prioritize the deployment of interfaces that allow users to manage their
geolocation and obtain certainty about travel times. This operational optimization
not only reduces exposure times on public roads but also acts as an effective
mechanism to mitigate the perceived vulnerability of this demographic group.

v Comprehensive housing and mobility platforms: Student migration, which
accounts for 30% of foreign students, is reshaping urban demand in the city.
Therefore, the development of university digital platforms is proposed to not only
offer places to live, but also integrate connectivity data and transportation routes.

v" Technological incentives for micro-mobility: Urban management must go hand in
hand with the digital affinity of young people. It is suggested to implement the
use of bicycles and/or scooters through gamification systems and rewards for the
use of sustainable transport, promoting a progressive cultural change towards

decarbonization through the adoption of technology.
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