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Abstract

This research examines the impact of the national power outages during the last quarter of 2024 on students
in the hybrid modality at the Universidad Politécnica Estatal del Carchi (UPEC) [State Polytechnic University
of Carchi], Ecuador. The study analyzes the effects on academic continuity, access to digital resources, and
student persistence. Adopting a mixed-methodological approach, a survey was administered to 177 affected
students to identify their adaptation strategies and the socioeconomic barriers encountered. The results
reveal a significant energy-digital gap, where students resorted to precarious solutions such as mobile data
consumption and portable power units, facing high costs and logistical limitations. Furthermore, the findings
evidence a decline in student motivation, with a critical proportion considering academic withdrawal due
to systemic uncertainty. The discussion highlights the urgency of moving beyond traditional contingency
planning toward energy-resilient educational models. It concludes that the sustainability of hybrid education
in Latin America is structurally dependent on basic infrastructure, challenging the assumption of universal
digital ubiquity.

Keywords: Blended learning. Energy shortages. Academic persistence. Digital divide. Resilience.

Resumo

Esta pesquisa examina o impacto dos apagdes nacionais ocorridos no Gltimo trimestre de 2024 sobre os
estudantes da modalidade hibrida da Universidad Politécnica Estatal del Carchi (UPEC), Equador. O estudo
analisa os efeitos na continuidade académica, no acesso a recursos digitais e na permanéncia estudantil.
Adotando uma abordagem metodolégica mista, foi aplicado um questionario a 177 estudantes afetados para
identificar suas estratégias de adaptacdo e as barreiras socioecondmicas encontradas. Os resultados revelam
uma lacuna digital-energética significativa, na qual os alunos recorreram a soluc¢Ges precarias, como o consumo
de dados moveis e fontes de energia portateis, enfrentando altos custos e limitacdes logisticas. Além disso,
os achados evidenciam um declinio na motivacdo dos estudantes, com uma proporcdo critica considerando a
evasdo académica devido a incerteza sistémica. A discussdo destaca a urgéncia de superar o planejamento
de contingéncia tradicional em direcdo a modelos educacionais energeticamente resilientes. Conclui-se que
a sustentabilidade da educac3o hibrida na América Latina depende estruturalmente de infraestrutura basica,
desafiando a premissa da ubiquidade digital universal.

Palavras-chave: Ensino semipresencial. Quedas de energia. Permanéncia académica. Exclusdo digital. Resili-

éncia.

Introduction

Ecuador faced an energy crisis of great magnitude, evidenced by a deficit of approximately 1,080
megawatts, which represented 20% of its total electricity generation capacity (Moncada Pesantes,
2024). The causes of this deficit were multifactorial and were mainly due to adverse weather condi-
tions, which reduced hydroelectric generation capacity, as well as deficiencies in the energy system
and limitations in the diversification of supply sources.
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Key infrastructure, such as the Mazar hydroelectric plant, located in the southern region of the
country, and Coca Codo Sinclair, in the eastern region, was forced to operate with historically low
volumes of water (Molina, 2024). This situation led to the adoption of rationing measures that,
between September and December 2024, limited energy supply in the three regions of the country for
periods of 12 to 14 hours per day.

According to information published by Forbes Staff (2024), the Camara de Industrias y Produccién
[Chamber of Industries and Production] warned that each night of interruptions in the electric service
generated substantial economic losses, estimated at USD 20,000,000. Not only did these disruptions
impact the operations of the productive sector, but they also reduced the country’s competitiveness
by increasing production costs and generating delays in the supply chain.

Based on the records of the Ministerio de Trabajo de Ecuador [Ministry of Labor of Ecuador], during
September 2024, a total of 3,647 terminations were documented, reflecting a worrisome trend in the
labor market. Of this total, approximately 40% corresponded to untimely dismissals. This phenomenon
revealed the structural difficulties faced by the productive sector in a challenging economic context
(Mella, 2024).

In this regard, Orellana (2024) argued that the economic repercussions derived from the energy
crisis may have exceeded those caused by the COVID-19 pandemic, due to the magnitude and scope of
its effects on daily life. These include effects on services essential for the well-being of the population,
such as the supply of drinking water.

Similarly, the operation of transportation and telecommunications systems was compromised, gen-
erating interruptions in urban mobility and connectivity, respectively, which are fundamental elements
for the productive and social activity of a country.

The dependence on electricity for the development of essential activities turned this crisis into a
general problem that highlighted the fragility of the national energy system and the need to review
planning and sustainability policies in the sector. At the same time, the consequences of this energy
insufficiency extended beyond the interruption of service, directly affecting the functioning of strategic
sectors such as industry, commerce, and education.

Undoubtedly, in a global context characterized by a rapid pace of innovation and technological
change, Ecuadorian students were forced to resort again to traditional methods, such as the use of
candles to illuminate their spaces. This dependence on electricity, which was constantly interrupted,
led many students to carry out their academic activities in the late hours of the night, after periods
of waiting for service to be restored.

This was a scenario that generated increased levels of stress and frustration among learners due
to the accumulation of incomplete assignments or missed deadlines. Moreover, teachers, who had
already adapted to constant educational crises since the 2020 pandemic, faced additional challenges
in trying to ensure pedagogical continuity in such an uncertain environment.

Guerrero (2024) argued that the energy crisis generated a psychological impact on the community.
Both students and teachers experienced elevated levels of anxiety and demotivation, derived from the
uncertainty and difficulties imposed by the lack of electricity. This impossibility of accessing the tech-
nological resources indispensable for education, the alteration of daily routines, and the accumulation
of tasks contributed to the deterioration of the emotional and mental well-being of those involved in
the educational process.

In the case of schoolchildren, the pressure to meet their academic commitments under these
adverse conditions increased the sense of frustration. For teachers, an additional burden was the need
to constantly reformulate their teaching strategies, adapting to an unstable and, to a certain extent,
ignored reality.

In this context, the Ministerio de Educacién de Ecuador [Ministry of Education of Ecuador] issued
pedagogical guidelines that sought to mitigate the impact of power outages on the educational pro-
cess. These guidelines promoted the completion of short-term tasks that did not depend on Internet
access, using resources available at home. Recommended activities included reflective journaling,
metacognition questions, and thinking routines (Zevallos Polo, 2024).

This orientation was based on the need to guarantee educational continuity, prioritizing activities
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that do not require technological tools. Within this framework, local authorities also implemented
additional measures to mitigate the impact of power outages on education. In the Ecuadorian capital,
Quito, its mayor announced during a press conference that municipal educational institutions were
instructed not to assign academic tasks outside the classroom (Redaccién Primicias, 2024).

The situation acquired an even more critical dimension when considering the educational impact
that remained in rural and marginal areas, which historically face greater difficulties in terms of
infrastructure and access to resources. Certain educational institutions were forced to close temporarily
to avoid jeopardizing the operation of technological equipment (Cardenas Verdezoto, 2024).

Electricity shortages even affected Internet systems, which in these regions are satellite-based and
therefore more vulnerable to service fluctuations. Thus, power outages not only hindered teaching
and learning but also widened inequalities in areas where socioeconomic and technological barriers
already existed.

Undoubtedly, Ecuador experienced the most severe drought in the last 60 years, a crisis that,
according to official data, profoundly altered the daily life of the population (Mella, 2024). Specifically,
in the educational sphere, adaptation measures were implemented that included, among others, the
modification of the operating hours of schools, colleges, institutes, and universities.

1.1 The energy crisis and its impact on higher education
Power supply plays a fundamental role in the educational environment, since it enables the operation
of a wide range of devices and systems for the development of academic activities. Classroom lighting,
the use of computer equipment, the operation of digital tools, etc., depend directly on a stable energy
infrastructure. However, in Latin America, the availability and quality of electricity services face several
challenges, which generate repercussions in the sector, compromising the continuity and effectiveness
of the educational process (Industronic, 2024).

In this case, the dependence of the Ecuadorian territory on hydroelectric generation has exposed the
national system to vulnerability during periods of drought and other adverse phenomena. Particularly,
for Moran Cervantes (2024), this structural fragility has had repercussions in the educational sphere,
where interruptions in the energy supply have compromised the access and use of certain mechanisms
that are essential in education.

Although it could be assumed that, by its nature, this energy crisis mainly impacted online edu-
cation programs, the reality showed that its repercussions extended to all levels and modalities of the
education system. In Ecuador, the blackouts generated a series of problems that went beyond the
interruption of virtual classes, also compromising the quality and security of face-to-face teaching.

In the classroom, for example, one of the challenges was the lack of lighting and ventilation
during power outages, which hindered the optimal development of academic activities. Another
alarming aspect was the increase in the risks associated with student mobility: the insecurity of
walking without electric lighting represented a danger for those students who attended evening and
night shifts, exposing them to risky situations, both on the way home and within the educational
premises (El Universo, 2024).

The Pleno del Consejo de Educacién Superior (CES) [Plenary of Higher Education Council],
through its Guidelines for Higher Education Institutions in the Energy Crisis (Pleno del Consejo de
Educacién Superior, 2024), emphasized the need to guarantee the continuity of activities in those
institutions located in the affected territories. These guidelines were aimed at safeguarding the right
to higher education, ensuring the effective execution of the current academic offer.

However, the execution of fundamental activities for the educational process, such as the comple-
tion of assignments, the development of research, and the completion of projects, depended largely on
access to digital devices and platforms. For this reason, the interruption in the power supply not only
restricted learning opportunities but also prevented the consolidation of digital competencies, which
are essential in today’s educational environment (Orellana, 2024).

In an interview, the administrative vice-rector of the Universidad Central del Ecuador (UCE)
[Central University of Ecuador], the oldest public university in the country (EI Comercio, 2011),
expressed his concern about the possibility that the power cuts contributed to an increase in student
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desertion rates within this institution. According to his statements, the crisis not only hindered the
academic performance of students but also had an impact on the administrative management of the
university, such as the disruption of internal procedures and uncertainty in the implementation of
curricula (Davila, 2024).

In addition, the lack of electricity hindered constant feedback between teachers and students
because of the impossibility of a normal application of formative evaluations and personalized follow-
up of student performance. The absence of digital interaction tools increased disorganization in
pedagogical planning, negatively impacting the quality of the education provided.

In this sense, the limitations imposed by the energy crisis highlighted the fragility of the educational
structure in the face of prolonged emergencies and highlighted the need to adopt mitigation measures
that could guarantee the continuity of education, even under unfavorable conditions.

In this scenario, it is important to consider the directive issued by the Secretaria de Educacién
Superior, Ciencia, Tecnologia e Innovacién (Senescyt) [Secretariat of Higher Education, Science,
Technology and Innovation], through which technical and technological institutes, as well as univer-
sities, were instructed to restructure their academic schedules to mitigate the effects derived from
the prolonged power outages (Teleamazonas, 2024). This academic reorganization not only sought
to minimize the immediate impact of the crisis but also highlighted the need for sound energy infras-
tructure and risk management policies in education.

One example of the strategies adopted in the face of the energy crisis was the Contingency
Plan for the period 2024-2025 in the face of the Suspension of the Electric Power Supply, designed
by Universidad Central del Ecuador (2024), which, in classroom teaching, focused its strategies on
optimizing the use of natural light by reorganizing class schedules to take advantage of the periods
in which visibility did not depend on artificial lighting. Likewise, priority was given to the use of
conventional teaching methodologies, such as the use of a blackboard and liquid markers, allowing
educators to continue with their activities without the need for electronic equipment or projectors.

Concerning the same Contingency Plan, and in parallel, in the distance modality, an approach
based on accessibility and autonomy of learning was established. To this end, the content was
recorded in advance, and the materials were made available on institutional platforms, guaranteeing
access to resources at any time and from different devices. In this line of argument, priority was given
to structured didactic resources that allowed students to manage their learning at their own pace.

Another example that should also be examined involves the academic guidelines implemented at
the Universidad Politécnica Estatal del Carchi (UPEC) [State Polytechnic University of Carchi], an
institution located in the city of Tulcan. Its proximity to the Colombian-Ecuadorian border implies
a series of particularities in the academic dynamics and access to technological resources, which
intensified the effects of the energy crisis on higher education.

Under the guidelines established by the institution, a minimum period of 72 hours was stipulated
for the reception of pending academic activities, allowing students to meet their commitments without
interruptions compromising their performance. Likewise, strategies were implemented for the recovery
of classes, guaranteeing the necessary time flexibility. It was established that academic tutoring would
acquire a strategic role in this context, prioritizing its application for the recovery of content and the
strengthening of learning (Consejo Superior Universitario Politécnico, 2024) [Polytechnic University
Superior Council].

Thus, several higher education institutions in Ecuador found it necessary to redesign their method-
ologies and reformulate their academic programs to mitigate the adverse effects caused by the power
outages. According to Cornejo (2024), institutions such as the Universidad Catdlica de Santiago
de Guayaquil [Catholic University of Santiago de Guayaquil], the Universidad de Especialidades Es-
piritu Santo [Espiritu Santo University of Specialties], the Universidad de Guayaquil [University of
Guayaquil], the Escuela Superior Politécnica del Litoral [Littoral Superior Polytechnic School], and
the Universidad de las Américas [University of the Americas| also implemented contingency strategies
aimed at preserving the continuity and quality of the educational process.

Some of the institutions even resorted to the integration of digital tools and technologies based
on artificial intelligence. An example is the incentive to use platforms that allow asynchronous access
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to academic content, reducing dependence on real-time connectivity.

These adaptations were favored by the previous experience acquired during the health crisis re-
sulting from the COVID-19 pandemic, which motivated the academic community to become familiar
with hybrid and remote teaching models.

2 Methodology
Currently, research in the educational field transcends theoretical inquiry and becomes a basic process,
oriented both by academic interest and the need to generate applied knowledge. Thus, its purpose
lies in the exploration and analysis of pedagogical phenomena in order to understand and interpret
their dynamics, identify patterns, and perceive their implications in different scenarios.

The idea of expanding the body of knowledge has a transforming impact on society, since it
contributes to the design of strategies that favor the improvement of educational practices and the
formulation of more effective policies (Pereira Pérez, 2011). In this line, its goal is to promote
the integral development of the human being, guaranteeing an education oriented to the needs of
contemporary society.

This study adopted a convergent mixed-methods approach (quantitative and qualitative), which
allows for the integration of statistical rigor with a contextualized understanding of pedagogical phe-
nomena (Ramirez-Montoya; Lugo-Ocando, 2020). This choice was fundamental to capture the com-
plexity of the energy crisis impact, overcoming the limitations of single-method designs.

The research focused on the Universidad Politécnica Estatal del Carchi (UPEC), a strategic in-
stitution located on the Ecuador-Colombia border. This border context adds a layer of vulnerability
regarding infrastructure and connectivity.

The study population consisted of 177 students from the hybrid modality during the 2024-B
academic cycle (August—December 2024). Given the population size and the objective of maximizing
internal validity, a census approach was adopted, involving all students enrolled in the modality
who experienced the rationing period first-hand. Their participation was strictly voluntary, and all
students were informed of the study's objectives through an informed consent process, ensuring the
confidentiality and anonymity of their responses in accordance with ethical standards for research with
human subjects.

A structured questionnaire was designed, comprising 12 items (closed and semi-open-ended ques-
tions). The instrument was structured into three dimensions:
= |ogistical-technical impact: access to resources and connectivity during outages.
= Pedagogical-didactic impact: effectiveness of teacher strategies and academic continuity.
= Psychosocial impact: student motivation and risk of academic desertion.

The instrument was administered digitally via Google Forms in February 2025. To safeguard data
integrity, access was restricted to institutional email addresses, ensuring that 100% of respondents
were active students affected by the national crisis. Data collection and processing were conducted
in strict compliance with the Organic Law on the Protection of Personal Data (Ecuador, 2021),
guaranteeing that the information was used solely for academic purposes and that participants’ rights
to privacy and data protection were upheld throughout the research process.

Quantitative data were processed using descriptive statistics to identify frequency patterns in
adaptation strategies. Qualitative insights from semi-open questions were analyzed through thematic
categorization, allowing for a nuanced interpretation of student resilience and institutional gaps.

3 Results

The results obtained from the application of an online survey addressed to 177 students enrolled in
the 2024-B academic period are presented below. For each of the 12 questions addressed, an analysis
of the data obtained is included to ensure a well-founded interpretation of the values reached.

As shown in Figure 1, 58% of the respondents reported experiencing power outages lasting between
7 and 14 hours per day. Specifically, 28% indicated interruptions of 7 to 9 hours, 18% reported outages
of 10 to 12 hours, and 12% experienced disruptions lasting 13 to 14 hours. These findings indicate
that prolonged power outages were common among the surveyed participants, potentially affecting
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activities that depend on a stable electricity supply and disrupting the continuity of the educational
process.

= Less than 4 hours

= Between 4 and 6 hours

= Between 7 and 9 hours
Between 10 and 12 hours

= Between 13 and 14 hours

Figure 1. How many hours a day, on average, were you without power during the
last quarter of 20247

Source:  Own elaboration based on the results of the survey administered in
February 2025.

=Yes
= No

Figure 2. Do you think the power outages affected your learning during the 2024-
B academic period?

Source:  Own elaboration based on the results of the survey administered in
February 2025.

As can be observed in Figure 2, 90% of the respondents indicated that the power outages affected
their learning during the 2024-B academic period, while 10% reported no perceived impact. This
distribution suggests that, within the surveyed group, interruptions in electricity supply were widely
associated with disruptions in academic activities, including access to digital resources and partici-
pation in coursework. These findings are consistent with the high prevalence of prolonged outages
reported in Figure 1.

Figure 3 illustrates that the majority of the respondents (57%) rated the impact of power outages
on their academic performance as high (34%) or very high (23%). Moreover, 33% cited moderate
impact, and only 10% indicated low (9%) or no impact (1%). This distribution indicates that most
participants perceived the effect of power outages on their academic performance as substantial.

According to Figure 4, 93% of respondents reported difficulties accessing online classes due to
power outages, while 7% reported no such difficulties. This pattern is consistent with the prevalence
of power disruptions as a major barrier to participation in virtual learning activities within our sample.

Figure 5 indicates that a combined 80% reported frequently (59%) or always (21%) reschedul-
ing their online academic activities due to power outages. Additionally, 16% reported occasionally
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1%

‘ = Very high
= High

= Moderate
« Low
= Null

Figure 3. How would you rate the impact of power outages on your academic
performance?

Source:  Own elaboration based on the results of the survey administered in
February 2025.

= Yes
= No

Figure 4. Did you have difficulty accessing online classes due to power outages?
Source:  Own elaboration based on the results of the survey administered in

February 2025.
= Always
= Frequently
= Occasionally
« Never

Figure 5. How often have you had to reschedule online academic activities due to
power outages?

Source:  Own elaboration based on the results of the survey administered in
February 2025.
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rescheduling their activities, and only 4% indicated that they never needed to make adjustments. This
result suggests that changes in academic scheduling were common among the surveyed participants
during periods of electricity interruption.

= Yes
= No

Figure 6. Did the power outages also affect your in-person classes?

Source:  Own elaboration based on the results of the survey administered in
February 2025.

As depicted in Figure 6, 65% of respondents reported that power outages affected their in-person
classes, while 35% indicated no such impact. This distribution suggests that, within the surveyed
group, electricity interruptions were associated not only with difficulties in virtual learning but also
with challenges in face-to-face academic activities.

The topics could not be understood | 1
Fear of insecurity | 1
The virtual learning environment could not be used | 1

Printed homework could not be handed in | 1

Direct impact on subjects related to information and
communication technologies

There was no adequate lighting I 77
The internet could not be used I 128
The presentations could not be observed GGG 123
0 20 40 60 80 100 120 140

Figure 7. What were the main challenges you faced in in-person classes due to the power outages?
(You can choose more than one option.)

Source:  Own elaboration based on the results of the survey administered in February 2025.
Note: Percentages exceed 100% because respondents could select more than one option.

Figure 7 presents the main challenges reported in in-person classes due to power outages. The
most frequently mentioned difficulties were the inability to use the Internet for academic purposes
(72%) and the impossibility of observing presentations (70%). Additionally, 44% of respondents
indicated that inadequate lighting represented a relevant obstacle in the classroom context. The
remaining categories were reported by less than 1% of participants each. These results indicate that
electricity interruptions were primarily associated with limitations affecting both digital resources and
basic classroom conditions within the surveyed group.

The distribution of responses in Figure 8 shows that the predominant strategy adopted during
power outages was the use of mobile data to maintain Internet access (75%). A considerably smaller
proportion reported rescheduling academic activities with teachers (29%), while 17% indicated that
they were unable to continue their studies effectively.
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Nothing m 3
Visit relatives who had energy m 4
Watch the recorded classes m 4
He was unable to continue his studies effectively n——— 30
Portable batteries n———— 24
Gasoline/gas powered generators m 6
Use of Internet cafes or spaces with electric power —— 17
In-person study groups ———— 20
Rescheduling activities with teachers TEEEEEEEEE———————— 51
Study through printed materials I 25
Using mobile data for internet connection T 132

Figure 8. What alternatives did you use to continue your studies during the power outages? (You can
choose more than one option.)

Source:  Own elaboration based on the results of the survey administered in February 2025.
Note: Percentages exceed 100% because respondents could select more than one option.

Reliance on printed materials and portable batteries was reported by 14% of participants each,
whereas in-person study groups (11%) and the use of Internet cafés or other spaces with electricity
(10%) were mentioned less frequently. The remaining options were selected by fewer than 5% of
respondents.

Overall, the data suggest that students combined technological solutions and academic adjust-
ments to cope with electricity interruptions within the surveyed context.

= Yes
= No

Figure 9. Do you think teachers implemented appropriate strategies to mitigate
the impact of power outages on your learning?

Source:  Own elaboration based on the results of the survey administered in
February 2025.

Responses to Figure 9 indicate that 81% of participants considered that teachers implemented ap-
propriate strategies to mitigate the impact of power outages on their learning, whereas 19% expressed
a different perception. This distribution suggests that, within the surveyed group, most students
viewed the measures adopted by teaching staff as adequate during periods of electricity interrup-
tion. At the same time, the proportion reporting dissatisfaction reflects that not all experiences were
perceived in the same way.

As shown in Figure 10, 14% of respondents reported having considered dropping out of college due
to power outages, whereas 86% indicated that they had not contemplated this possibility. Although the
majority did not consider withdrawal, the proportion reporting such thoughts suggests that electricity
interruptions were associated with concerns regarding academic continuity among a segment of the
surveyed group. This finding aligns with previous results indicating perceived disruptions in both
virtual and in-person academic activities.
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=Yes
= No

Figure 10. Did you consider dropping out of college because of the power outages?

Source:  Own elaboration based on the results of the survey administered in
February 2025.

120

100 %8

80
60

40 29 34

20 11

Figure 11. On a scale of 1 to 5, where 1 is “Not at all likely” and 5 is “Very
likely”, how likely were you to drop out of school if the power outage situation
continued?

Source:  Own elaboration based on the results of the survey administered in
February 2025.
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Figure 11 presents respondents’ likelihood of dropping out if the power outage situation continued.
A majority (55%) selected option 1 (“Not at all likely”), while 16% chose option 2. Additionally, 19%
indicated a moderate likelihood (option 3). Higher levels of perceived likelihood were less frequent,
with 6% selecting option 4 and 3% indicating option 5 (“Very likely”). Overall, the distribution is
concentrated in the lower end of the scale, suggesting that most participants did not report a high
probability of withdrawal under the scenario described.

1%

=Yes
= No

Figure 12. Do you think the UPEC must prepare an emergency plan to deal with
an energy crisis in case power outages occur again in the future?

Source: Own elaboration based on the results of the survey administered in
February 2025.

Finally, Figure 12 shows that 99% of respondents indicated that UPEC should prepare an emer-
gency plan to address future energy crises, whereas 1% expressed a different view. This distribution
reflects a broad agreement within the surveyed group regarding the importance of institutional pre-
paredness in the event of future electricity interruptions. The marked concentration in the affirmative
response highlights the perceived relevance of preventive planning among participants.

4 Discussion

The power outages during the final quarter of 2024 significantly constrained hybrid education at UPEC.
This imbalance carries profound digital-energy implications that extend beyond the mere interruption
of classes. As Bacich and Moran (2018) argue, while hybrid models are designed to offer flexibility
and innovation, their sustainability is structurally dependent on an invisible yet vital infrastructure.
When electricity fails, the ubiquity of communication—defined by Santaella (2013) as the ability to be
present in any space-time—is disrupted, forcing students back into the physical and digital isolation
that the hybrid model was intended to overcome.

In this context, it is crucial to recognize the response of the teaching staff, who navigated an
unprecedented situation in which Ecuador accumulated 891 hours without electricity in 2024 (Redac-
cién El Universo, 2024). Such a scenario required rapid pedagogical adjustments and highlighted the
structural vulnerability of technologically mediated educational models in contexts of energy instability.

One of the study’s most critical findings concerns the unequal capacity to sustain academic con-
tinuity. This situation reflects what Behar (2025) characterizes as the fragility of emergency remote
teaching. While many students relied on mobile data or portable power sources, these solutions trans-
ferred the burden of adaptation onto the individual. Rather than functioning as collective safeguards,
these strategies represented a form of privatized resilience, where academic continuity depended on
personal resources. As Selwyn (2017) notes, digital inclusion often masks underlying material and
socioeconomic disparities. The present findings reinforce this perspective, suggesting that energy
crises do not merely interrupt educational processes but expose and potentially deepen structural
inequalities.

Furthermore, this situation intersects with pre-existing structural challenges in higher education.
Rising university dropout rates in Ecuador (Delgado Saeteros, 2024) provide a broader context in
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which energy instability acts as an additional stressor. Although most students did not report a high
likelihood of withdrawal, a minority perceived a significant risk, indicating that prolonged infrastruc-
tural disruptions can exacerbate educational vulnerability. This confirms that without energy-resilient
strategies, the hybrid model can inadvertently become a tool for exclusion rather than inclusion.
From an institutional standpoint, these findings underscore the necessity of proactive contingency
planning. The near-unanimous support for an emergency plan reflects a collective recognition that hy-
brid education cannot rely solely on technological mediation without ensuring stable energy conditions.
UPEC and similar higher education institutions must transition from a passive reliance on technology
toward an active stance on technological sovereignty and crisis preparedness. In this sense, guarantee-
ing access to reliable electricity emerges not merely as an operational concern, but as a foundational
requirement for educational equity and continuity in digitally mediated learning environments.

5 Conclusion
This study helped to evidence that the power outages registered in the last quarter of 2024 generated
interruptions in the academic dynamics of UPEC students and deepened inequalities in terms of access
to educational resources and adaptive capacity.

The intermittent power supply not only affected connectivity and participation in synchronous
activities but also deteriorated study conditions, limiting the continuity of learning and compromising
the academic performance of part of the student body.

This phenomenon underscores the need to guarantee emergent learning conditions, even in adverse
scenarios, and highlights the crucial role that higher education institutions must play in the formulation
of preventive and immediate response policies.

The fact that a considerable proportion of students considered abandoning their studies due to the
crisis is evidence of the uncertainty caused by the absence of adequate conditions for their education.

The higher education system in Ecuador was already facing challenges in terms of student deser-
tion, with rates that showed a worrying lack of academic continuity. The energy crisis was added to
this structural problem, deepening even more the difficulties of permanence and student performance.

In this sense, it was corroborated that the energy crisis should be analyzed beyond a series of
infrastructure failures, as a multidimensional phenomenon that directly affects the academic trajectory
of students.

The planning of institutional protocols for the management of crises will guarantee a structured
and timely response that minimizes the impact on the student community.

The interruption of the electricity supply affected the dynamics of teaching and learning in the
short term and raised questions about its medium and long-term repercussions, making it imperative
to continue with future research that analyzes the cumulative effects of this crisis.
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