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This study presents a comprehensive energy audit of the University of Eastern Philippines
(UEP) aimed at assessing electricity consumption patterns, identifying inefficiencies, and
proposing energy conservation strategies for institutional sustainability. The audit followed
a three-phase framework—pre-audit planning, detailed audit and analysis, and post-audit
evaluation—quided by the standards of the International Energy Agency (IEA) and
ASHRAE. Data were collected from 25 major campus facilities using electricity billing
records (2016-2018), field measurements, and stakeholder interviews. Results revealed a
51.4% increase in total electricity expenditure over three years, from P4.77 million to P7.22
million, driven by infrastructure expansion, increased equipment usage, and reliance on air-
conditioning systems. The Cocofed Building, College of Business Administration (CBA)
Building, and Bio-Physical Laboratory were identified as the highest energy-consuming
structures, accounting for a substantial portion of total campus demand. Seasonal variations
showed peak energy use from May to October, corresponding to high cooling loads. Based
on audit findings, the implementation of targeted Energy Conservation Measures (ECMs)—
including LED retrofitting, HVAC optimization, behavioral reforms, and potential solar
photovoltaic integration—could achieve up to 15% reduction in energy use, equivalent to
approximately 692,000 in annual savings. The study concludes that systematic energy
auditing provides an essential framework for data-driven decision-making and long-term
sustainability in higher education institutions, particularly in tropical and developing
regions.

Copyright ©2026 by authors and Galileo Institute of Technology and Education of the Amazon (ITEGAM). This work is licensed
By under the Creative Commons Attribution International License (CC BY 4.0).

I. INTRODUCTION

Electricity is a fundamental form of energy that underpins modern economic activities and daily life, enabling essential services
such as lighting, heating, cooling, and the operation of appliances in residential, commercial, and institutional buildings. Its absence would
impair the operation of systems and hinder even simple activities that depend on it [1]. Energy consumption in buildings represents one
of the major contributors to global energy demand and greenhouse gas emissions. The building sector accounts for approximately 30%
of the world’s total final energy consumption and nearly 28% of energy-related carbon dioxide emissions, primarily due to heating,
cooling, lighting, and appliance use [2]. In the Philippines, commercial and residential buildings collectively constitute a major source of
energy use and related greenhouse gas emissions, with commercial buildings alone representing approximately 10% of total national
energy consumption according to the DOE’s Energy Efficiency and Conservation Action Plan. Buildings and structures contribute
significantly to the country’s emissions profile, and subnational inventories — such as those from Pasig and Parafiaque — estimate that
buildings can account for up to 37% of local greenhouse gas emissions, driven primarily by lighting, cooling, and appliance loads.
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These findings align with global trends, where buildings represent roughly one-third of total final energy use and energy-related
CO: emissions, reinforcing the importance of energy audit and efficiency measures in mitigating both energy consumption and carbon
outputs [3], [4]. As developing economies expand, public institutions such as universities are experiencing a rapid increase in energy
demand because of infrastructure growth, increased occupancy, and the integration of technology-intensive facilities [5], [6].
Consequently, energy audits have become a fundamental tool for identifying inefficiencies and implementing conservation measures in
academic and institutional environments [7]. Studies show that energy consumption in university campuses is highly dependent on
building type, occupancy schedule, and operational factors. A bibliometric analysis of energy uses in higher education institutions found
that electricity — especially for cooling, lighting, and equipment — is the primary energy load in campus buildings, and that functional
differences between academic, residential, and research facilities significantly influence consumption patterns [8]. Statistical modeling
of building energy use further demonstrates that operational schedules and environmental conditions significantly influence consumption
patterns in campus buildings [9]. Local Philippine studies confirm that building function affects load distribution, with air-conditioning
systems dominating in office and library buildings and lighting and plug loads varying by facility type [10].

According to the International Energy Agency (IEA), global energy demand in the buildings sector — including educational
facilities — continues to rise due to modernization of infrastructure, extended operational hours, and the growing integration of digital
technologies, which increase electricity loads for computing, lighting, and environmental controls. Buildings now account for roughly
one-third of final energy consumption worldwide, making energy efficiency improvements critical in educational institutions that operate
complex facilities with varied end-uses [11]. Universities, as microcosms of urban systems, possess a diverse mix of energy loads —
ranging from classrooms, dormitories, and administrative offices to laboratories, libraries, and research centers. Each facility typically
exhibits distinct consumption patterns influenced by building function, occupancy schedules, equipment utilization, and climatic
conditions, highlighting the need for campus-wide diagnostic assessment. International systematic reviews of higher education institutions
confirm that building function and operational characteristics are key determinants of energy demand, with heating, ventilation and air
conditioning (HVAC), lighting, and plug-load equipment driving energy use across mixed-use campus buildings [8]. Thus, institutional
energy audits serve as an essential diagnostic process to systematically assess where, how, and why energy is consumed within a university
campus, forming the basis for benchmarking, identifying priority efficiency measures, and informing decision-making toward sustainable
campus energy management [12], [13].

At the University of Eastern Philippines (UEP), rising energy costs have become a major operational concern. Annual electricity
expenditures increased from PHP 3.2 million in 2012 to over PHP 7.2 million in 2018, marking a 51.4% escalation over six years. This
trend underscores the urgent need for strategic energy management to improve operational efficiency and reduce financial strain. By
implementing a systematic energy audit and management framework, the institution can potentially achieve a 15% reduction in energy
use, equivalent to approximately PHP 692,000 in savings—funds that could be reallocated to academic and infrastructure development.
Recent research reinforces the importance of university-based energy audits in improving energy performance. A study [14] demonstrated
that implementing solar-assisted retrofits and control measures in university residential buildings reduced electricity use by 21%.
Similarly, [15] performed a comprehensive audit on Moroccan university facilities, identifying HVAC inefficiencies as the largest
contributors to wastage. In Malaysia, [16] emphasized that energy efficiency management frameworks are critical to ensuring sustainable
campus operations, while [10] developed a procedural model for Philippine academic buildings, highlighting the significance of
systematic energy monitoring.

Laboratories and specialized research centers are among the most energy-intensive campus facilities, consuming five to ten times
more energy per square meter than standard offices due to ventilation, lighting, and specialized equipment requirements [9]. Therefore,
targeted auditing approaches that address equipment scheduling, process optimization, and environmental control systems are crucial for
such facilities. As the study [13] and [17] argue, integrating audit data with management systems and policy reforms is essential to
establishing long-term sustainability across higher education institutions. This study aims to conduct a comprehensive energy audit at the
University of Eastern Philippines (UEP) to evaluate existing energy utilization patterns, identify high-consumption areas, and propose
actionable conservation measures. Specifically, the research (1) inventories energy-consuming facilities, (2) assesses consumption trends
across multiple years, and (3) recommends efficiency interventions supported by cost—benefit analysis. The overarching goal is to
establish a data-driven foundation for an institutional energy management framework that can serve as a model for other public
universities in the Philippines and comparable tropical regions. Ultimately, the findings contribute to the global discourse on energy-
efficient educational campuses by demonstrating how systematic auditing can foster operational savings, sustainability, and
environmental stewardship in developing contexts.

Il. MATERIALS AND METHODS
1.1 RESEARCH DESIGN AND FRAMEWORK

This research adopted a mixed-method design integrating both quantitative and qualitative approaches to systematically evaluate
energy consumption patterns at the University of Eastern Philippines (UEP). The methodological framework was anchored on energy
auditing guidelines and practices adopted in the Philippines, drawing primarily from the Department of Energy (DOE—Philippines) Energy
Efficiency and Conservation (EEC) guidelines, and was supplemented by internationally recognized standards such as those of the
International Energy Agency (IEA) and the American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).
The selection of this approach was informed by previous Philippine-based studies on energy audits in higher education institutions, which
demonstrated that a structured audit process combining baseline data collection, field measurements, and consumption analysis is effective
in identifying major energy loads and efficiency opportunities in university buildings [10]. The study was implemented in three phases:
(1) pre-audit planning and baseline data collection, (2) detailed energy audit and consumption analysis, and (3) post-audit evaluation and
formulation of energy efficiency recommendations.
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This phased approach is consistent with methodologies applied in local university energy audit studies, which emphasized the
importance of systematic assessment and post-audit evaluation to ensure practical and policy-aligned energy conservation measures [18].
[19], [20]. Each phase followed a systematic and sequential process to ensure comprehensive assessment of the university’s facilities and
an accurate representation of its energy consumption behavior within the local institutional and regulatory context.

11.2 STUDY SITE AND SCOPE

The study was conducted at the University of Eastern Philippines (UEP), a state university located in Catarman, Northern Samar,
Philippines. The university comprises several academic, administrative, residential, and auxiliary buildings, each with distinct energy
consumption characteristics. A total of twenty-five major facilities were included in the energy audit, encompassing both academic and
non-academic structures such as the Cocofed Building, College of Business Administration (CBA) Building, Bio-Physical Laboratory,
UEP-RCCC & Criminology Building, Diagnostic Center, and Hostel. These buildings were selected based on their relative energy
intensity and their substantial contribution to the total electricity expenditure of the university between 2016 and 2018. The scope of the
study focused primarily on electricity consumption, as it represented the dominant component of institutional energy use.

11.3 PHASE I: PRE-AUDIT PLANNING AND DATA COLLECTION

The pre-audit phase established the foundation for the detailed audit through data gathering and coordination with relevant
university units. Initial consultations were conducted with facility managers, deans, administrative officers, and maintenance staff to
obtain operational insights regarding building functions, occupancy schedules, and typical energy usage patterns [7]. A series of
walkthrough inspections were then performed across all selected buildings to observe lighting systems, air-conditioning units, laboratory
and computing equipment, and other major electrical installations. During this phase, historical electricity billing records from 2016 to
2018 were obtained from the Accounting and Facilities Management Offices to establish the university’s baseline energy consumption
and cost profile. In addition to data collection, process flow and energy utility diagrams were developed to map the flow of electricity
within individual buildings and across the campus. This initial phase provided critical information on the distribution of energy loads,
enabling the research team to identify the most energy-intensive areas for further investigation [15]. The combination of documentary
data, physical observation, and stakeholder interviews provided a holistic understanding of how energy was consumed and managed
within the university.

11.4 PHASE 11: DETAILED ENERGY AUDIT AND ANALYSIS

The second phase involved conducting a detailed energy audit following ASHRAE Level 1l standards, which emphasize the
integration of utility data analysis, field measurements, and performance evaluation [16]. Real-time consumption data were gathered from
sub-meters and smart monitoring devices installed in high-consumption buildings such as the Bio-Physical Laboratory and Cocofed
Building. For structures without sub-metering, consumption estimates were derived using connected load analysis, considering equipment
wattage, operational hours, and occupancy patterns [6]. The audit team used portable digital analyzers to measure electrical parameters,
including voltage, current, and power factor, while lighting levels were measured using a lux meter to assess efficiency and illumination
adequacy. HVAC performance was evaluated based on system runtime, thermostat settings, and coefficient of performance (COP). These
measurements were complemented by direct observations to identify operational inefficiencies such as equipment left running during idle
periods or inadequate temperature control. Data analysis focused on determining consumption trends, load distributions, and seasonal
variations in energy use.

Monthly and annual consumption were computed and compared across buildings to identify “energy guzzlers” or facilities with
disproportionate consumption relative to their size or function. The study also employed normalized performance indicators such as
energy use intensity (kWh/m2/year) to facilitate comparison among different types of buildings. Statistical analysis was performed using
descriptive and trend analysis techniques, consistent with methodologies applied in similar university audits [14], [15]. The results
provided insights into the operational dynamics driving the university’s increasing energy expenditures. Energy Conservation Measures
(ECMs) were identified based on the audit findings, focusing on both technical and behavioral opportunities for improvement. The
potential measures included upgrading lighting systems to energy-efficient LEDs, optimizing HVAC temperature settings, improving
equipment maintenance, introducing occupancy sensors, and exploring renewable energy options such as solar photovoltaic installations
[5], [10], [14]. Each proposed intervention underwent cost-benefit evaluation, estimating potential savings, implementation costs, and
payback periods to determine their feasibility and prioritization [9].

11.5 PHASE 111: POST-EVALUATION AND RECOMMENDATIONS

The final phase of the study involved consolidating the audit results into a comprehensive Energy Management Plan (EMP) for
the university. This plan detailed the recommended interventions, ranked according to their cost-effectiveness, energy-saving potential,
and implementation feasibility. Follow-up consultations were held with the university administration to validate the findings and ensure
alignment with institutional priorities and budgetary capacities. The EMP also proposed the establishment of an Energy Management
Committee responsible for monitoring the implementation of energy-saving measures, verifying their performance, and institutionalizing
continuous improvement practices in line with sustainable campus operations.

11.6 DATA ANALYSIS TOOLS AND EVALUATION

Quantitative data analysis was conducted using Microsoft Excel and SPSS software to process numerical data, generate statistical
summaries, and produce graphical representations of energy consumption trends. Correlation analyses were employed to identify
relationships between energy use and factors such as building function, occupancy rate, and seasonal variation.
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Qualitative data gathered from interviews and observations were coded thematically to identify recurring issues related to
operational practices and equipment management. To ensure methodological rigor, triangulation was applied by cross-verifying
information from billing data, field measurements, and personnel interviews, thereby enhancing the reliability and validity of the results
[71, [13], [16].

11.7 ETHICAL AND ADMINISTRATIVE CONSIDERATIONS

Prior to data collection, formal approval was secured from the University Research Office and the Office of the Vice President for
Research, Development, and Extension. All building data and energy records were treated as confidential and used solely for research
purposes. The study also adhered to the ethical standards of institutional research, ensuring that participation from staff and personnel
during interviews was voluntary and conducted with informed consent.

I1l. RESULTS AND DISCUSSION
111.1 OVERVIEW OF ENERGY CONSUMPTION TRENDS

As shown in Fig. 1, the total energy expenditure of the university increased significantly from 2016 to 2018, reflecting the growth
in infrastructure and equipment usage. The analysis of the University of Eastern Philippines’ (UEP) electricity records from 2016 to 2018
revealed a continuous rise in total energy consumption across the main campus. Annual energy expenditures increased from P4.77 million
in 2016 to P7.22 million in 2018, representing a 51.4% growth over three years. This escalation mirrors global patterns observed in
institutional and educational facilities, where energy use continues to rise due to campus expansion, higher equipment density, and
intensified reliance on information technology [2], [6], [16].

8.000.000,00
7.000.000,00 -

6.000.000,00 -

5.000.000,00 -
4.000.000,00 -
3.000.000,00 -
2.000.000,00 -

1.000.000,00 -

0,00 -
2018 2017 2016

Figure 1: Annual Eelctricity Expenditure of the University of Eastern Philippines, 2016-2018.
Source: Authors, (2026).

Comparable trends were reported by [5] in Oman, who observed a 35% increase in energy demand in higher education institutions
due to infrastructure expansion and increased cooling loads. Similarly, [15] found that Moroccan universities experienced significant
increases in electricity consumption attributed to inefficient lighting and HVAC systems. These studies collectively affirm that academic
institutions, particularly in tropical and developing regions, are facing substantial challenges in balancing modernization with energy
efficiency. The growth of UEP’s consumption can thus be attributed to the proliferation of electronic equipment, extended operational
hours, and the installation of air-conditioning systems across academic and administrative spaces. A study [16] and [21] emphasized that
these factors—combined with low awareness of energy conservation—are major contributors to energy inefficiency in Southeast Asian
campuses.

111.2 BUILDING LEVEL ENERGY DISTRIBUTION

A building-by-building analysis revealed in Figure 2 that a few key facilities were responsible for a disproportionately large
share of total electricity consumption. The Cocofed Building recorded the highest energy use, followed by the College of Business
Administration (CBA) Building, Bio-Physical Laboratory, and UEP-RCCC & Criminology Building. Between 2016 and 2018, the
Cocofed Building’s annual cost increased from P1.099 million to P1.235 million, while the CBA Building’s rose from P643,000 to
$822,000.
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Figure 2: Comparative Annual Electricity Consumption by Building, 2016-2018.
Source: Authors, (2026).

This pattern is consistent with findings by [14], who identified that laboratory and administrative facilities exhibit the highest
energy intensity due to equipment load, continuous operation, and greater cooling demands. Similarly, a recent benchmarking study
conducted by [22] in Indonesia confirmed that laboratory buildings exhibited the highest Energy Consumption Intensity (IKE), exceeding
300 kWh/mz2 per year—significantly higher than classroom buildings. Furthermore, the unequal distribution of energy use across buildings
aligns with the observations of [15], who found that just five university buildings in Morocco accounted for over 60% of total campus
electricity use. This suggests that UEP’s consumption profile—where a few buildings dominate total demand—is typical for higher
education institutions, reinforcing the need for targeted, facility-specific energy interventions.

111.3 MONTHLY CONSUMPTION PATTERNS AND SEASONAL VARIATIONS

Monthly data analysis revealed cyclical consumption behavior influenced by both climatic conditions and the university’s
academic calendar. Electricity use peaked between May and October, coinciding with elevated outdoor temperatures and intensive
academic activities. The Cocofed Building, for instance, recorded its highest monthly consumption in October 2018 (P126,587.39),
roughly double its January level. This trend highlights the strong relationship between tropical climatic conditions and increased HVAC
load intensity. Studies by [14] and [23] report that cooling energy can account for up to 45% of total building energy consumption in
humid regions. Similarly, research conducted at Nanjing Audit University in China [17] demonstrated that temperature-sensitive
operations significantly contribute to monthly energy-use variability, particularly in facilities where ventilation and air-conditioning
systems lack automated control mechanisms. In line with these findings, a pilot study [24] at the University of Eastern Philippines
demonstrated the economic benefits of implementing automated electric fans, resulting in improved energy efficiency and reduced
operational costs. Seasonal variations were also influenced by the academic schedule. Energy consumption typically declined during
semester breaks, while examination and enrollment periods exhibited spikes in load due to extended operational hours. Such temporal
fluctuations underscore the importance of load management strategies, including demand-side scheduling and programmable thermostats,
as recommended by [16] and [10].

111.4 IDENTIFICATION OF HIGH-CONSUMPTION ZONES

The detailed audit revealed notable energy anomalies across several UEP buildings. The Bio-Physical Laboratory displayed
monthly fluctuations between $26,762.05 in January and P76,211.21 in October, suggesting inconsistent operational management of
laboratory equipment. Likewise, the Diagnostic Center showed a steady upward trend, doubling from 31,140 in January to 68,693 in
December. Such variability is typical of research and medical facilities, where high plug loads associated with laboratory and medical
equipment and stringent ventilation requirements contribute to substantial energy demand and operational losses. Laboratory fume hoods
and high-level biosafety labs — common in research campuses — are known to be among the most energy-intensive building systems,
often requiring constant air changes to maintain safety, which in turn increases HVAC energy use relative to conventional spaces.
Similarly, medical facilities consume significant energy due to non-stop operation of equipment and environmental control systems, with
refrigeration and specialized devices accounting for large shares of electricity use and continuous standby power draw.

Studies have shown that medical plug loads can constitute a significant portion of total electrical consumption in hospital
laboratories, and that such equipment often exhibits high base-load and standby energy use even when not actively in operation,
underscoring the importance of understanding load diversity in institutional energy audits [25], [26]. A 2022 study at Universiti Teknologi
MARA (Malaysia) [27] reported that uncontrolled use of laboratory equipment and insufficient HVAC zoning led to 25% excess energy
use annually. Similarly, [23] observed that without behavioral interventions, staff and student practices can negate the benefits of technical
retrofits. The Industrial Arts Building exhibited a mid-year surge, likely linked to machinery-intensive workshops during training periods.
These findings emphasize that operational scheduling, preventive maintenance, and behavioral modification are equally critical to energy
efficiency as technological upgrades, a conclusion also reached by [7] and [22].
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111.5 ENERGY CONSERVATION MEASURES (ECMs) AND EXPECTED IMPACT

Based on the audit results, several Energy Conservation Measures (ECMs) were proposed for implementation. These include
replacing fluorescent and incandescent lamps with LED lighting, optimizing HVAC temperature settings, instituting preventive
maintenance programs, installing occupancy sensors, and exploring on-site solar photovoltaic (PV) generation. LED retrofitting alone
could yield 30-50% reductions in lighting energy use, while HVAC optimization could achieve an additional 15-20% reduction,
consistent with results from previous university audits [5], [14], [15]. The integration of PV systems, particularly for high-load facilities
like the Cocofed and CBA buildings, could further offset 10-15% of grid-supplied electricity, as demonstrated by [5] and [17]. A study
[15] documented a 33% reduction in overall energy consumption following a comprehensive university retrofit in Morocco, while [17]
achieved a 40% reduction through building-envelope improvements and smart control systems at Nanjing Audit University. These
benchmarks suggest that UEP’s targeted 15% reduction is realistic and achievable under existing operational and financial constraints.
The successful implementation of ECMs would translate to annual savings of approximately 692,000, which could be reallocated to
support campus development and research. Moreover, the institutionalization of an Energy Management Committee would facilitate long-
term monitoring, verification, and sustainability, as recommended by [13].

111.6 COMPARATIVE ANALYSIS WITH OTHER INSTITUTIONS

When compared with other international energy audit studies, UEP’s consumption profile and potential savings fall within a
common range for tropical universities. [22] reported that Indonesian universities achieved 18-22% energy reductions after adopting
targeted ECMs. In Malaysia, [16] and [21] documented up to 20% savings following the implementation of behavioral awareness
programs and smart control technologies. Similarly, [17] in China achieved significant efficiency gains through green envelope retrofits
and integrated energy management systems. These findings collectively indicate that universities operating in tropical and humid
climates—like those in Southeast Asia—share common challenges related to air-conditioning dependence, inefficient equipment, and
behavioral patterns. The consistency of UEP’s results with these studies confirms that systematic energy audits are effective diagnostic
tools for identifying both technical inefficiencies and policy gaps, ultimately leading to sustainable institutional energy governance.

111.7 SUMMARY OF FINDINGS

The comprehensive audit established that UEP’s rising electricity consumption is driven by a combination of structural,
operational, and behavioral factors. Buildings housing laboratories, administrative offices, and specialized facilities exhibited the highest
energy intensities. Seasonal and academic-cycle variations further exacerbated load demands, particularly during the dry and hot months.
By implementing cost-effective ECMs and adopting behavioral and policy-level strategies, the university could feasibly achieve a 15%
reduction in energy use and align with international best practices in campus energy management. The study reinforces prior evidence
that data-driven energy audits serve as essential foundations for developing institutional energy policies, improving operational efficiency,
and advancing sustainability goals in public universities [6], [7], [15], [17], [22].

IV. CONCLUSIONS

This study conducted a comprehensive energy audit of the University of Eastern Philippines (UEP) to evaluate its electricity
consumption patterns, identify inefficiencies, and propose data-driven conservation strategies. The analysis of three years of electricity
records (2016-2018) revealed a 51.4% increase in energy expenditure, rising from P4.77 million to 7.22 million. This significant
escalation highlights the growing energy demand associated with the expansion of academic infrastructure, increased equipment usage,
and the intensified adoption of air-conditioning systems across campus. Building-level analysis showed that a small number of facilities—
the Cocofed Building, College of Business Administration (CBA) Building, Bio-Physical Laboratory, and RCCC & Criminology
Building—accounted for the majority of total energy consumption. These buildings exhibited high load densities due to continuous
operations, specialized equipment, and extensive cooling requirements.

Monthly data indicated strong seasonal variation, with peak consumption occurring between May and October, corresponding to
warmer weather conditions and heightened academic activity. The audit also uncovered several operational inefficiencies, including the
use of outdated lighting systems, lack of zoning and control in HVAC units, and absence of automated energy management systems. By
implementing targeted Energy Conservation Measures (ECMs) such as lighting retrofits, HVAC optimization, and behavioral reforms,
UEP could feasibly reduce its electricity consumption by at least 15%, equivalent to an annual savings of approximately £692,000.
Overall, the study demonstrates that systematic energy audits are essential tools for identifying both technical and behavioral inefficiencies
in university environments. The findings provide a solid foundation for establishing a campus-wide energy management framework that
promotes sustainability, reduces operational costs, and enhances institutional resilience against rising energy prices.

V. RECOMMENDATIONS

1. Implement High-Impact Energy Conservation Measures (ECMs). Immediate actions should prioritize cost-effective measures such as
LED lighting retrofits, HVAC system maintenance, thermostat optimization, and installation of occupancy sensors. These
interventions can yield substantial energy savings with minimal capital investment.

2. Establish an Energy Management Committee (EMC). A university-level EMC should be formed to coordinate and oversee all energy-
related initiatives. This committee should develop policies, monitor energy performance, and ensure that efficiency measures are
implemented and sustained over time.

3. Adopt Smart Metering and Real-Time Monitoring Systems. Installing sub-meters and digital energy monitoring tools will allow precise
tracking of electricity usage per building, enabling early detection of anomalies, accurate benchmarking, and data-driven decision-
making.
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4. Integrate Renewable Energy Technologies. The university should explore the installation of solar photovoltaic (PV) systems on
suitable rooftops, particularly high-load facilities such as the Cocofed and CBA buildings. Even partial adoption could offset a portion
of grid-supplied electricity and demonstrate the university’s commitment to sustainability.

5. Strengthen Institutional Policies and Awareness Programs. Energy efficiency should be embedded into university policies,
procurement guidelines, and maintenance practices. Conducting awareness campaigns, student-led initiatives, and staff training can
encourage responsible energy behavior and ensure long-term cultural change.

6. Conduct Regular Energy Audits and Benchmarking. The energy audit should be repeated every three to five years to evaluate progress
and identify new opportunities for improvement. Establishing performance indicators such as energy consumption intensity
(kWh/m2/year) will allow comparison with national and international benchmarks.

7. Explore Long-Term Structural and Thermal Improvements. Future infrastructure upgrades should consider energy-efficient building
designs, thermal insulation, reflective roofing, and natural ventilation strategies to reduce dependency on mechanical cooling systems.

V1. AUTHOR’S CONTRIBUTION
Conceptualization: Rem Laodefio.
Methodology: Bless Ampuan*, Rem Laodefio and Merewina Llanie Tapong.
Investigation: Bless Ampuan*, Rem Laodefio and Merewina Llanie Tapong.
Discussion of results: Bless Ampuan.
Writing — Original Draft: Bless Ampuan.
Writing — Review and Editing: Bless Ampuan*, Rem Laodefio and Merewina Llanie Tapong.
Resources: Rem Laodefio.
Supervision: Bless Ampuan*, Rem Laodefio and Merewina Llanie Tapong.
Approval of the final text: Bless Ampuan*, Rem Laodefio and Merewina Llanie Tapong.

VII. ACKNOWLEDGMENTS

The researchers sincerely thank the University of Eastern Philippines (UEP) led by Dr. Cherry 1. Ultra, for the financial support
that made this study possible, and the University Administration, particularly the Office of the President and the Office of the Vice
President for Research, Development and Extension, headed by Dr. Karina Cui-Lim, for their approval and support. Appreciation is also
extended to the College of Engineering, the Facilities Management and Campus Development Office, the Accounting Office, the
Electrical Services Division, and other university personnel for their cooperation and provision of essential data. The researchers likewise
acknowledge the assistance of the Energy Audit Task Force, academic representatives, and administrative staff. Finally, heartfelt thanks
are extended to the researchers’ families, friends, and colleagues for their continued encouragement and support.

VIIl. REFERENCES
[1] Bless Ampuan, Mechille Fabiala, J. L. Castillo, Jobert Jarogon, Y. B. Pantua, and R. A. Saluib, “ELECTRICAL SYSTEM ASSESSMENT OF BOARDING HOUSES
IN UNIVERSITY OF EASTERN PHILIPPINES-MAIN CAMPUS: COMPLIANCE TO PHILIPPINE ELECTRICAL CODE,” SSRN Electronic Journal, Jan. 2025, doi:
https://doi.org/10.2139/ssrn.5286224.
[2] International Energy Agency, “Buildings — Energy System,” IEA, 2023. [Online]. Available: https://www.iea.org/energy-system/buildings

[3] “Philippines Energy Efficiency and Conservation Action Plan 2016-2020 | ESCAP Policy Documents Management,” policy.asiapacificenergy.org.
https://policy.asiapacificenergy.org/node/2975

[4] “From emissions to efficiency: Embrace green building practices in the Philippines - Philippine Information Agency,” Philippine Information Agency, Sep. 07, 2024.
https://pia.gov.ph/press-release/from-emissions-to-efficiency-embrace-green-building-practices-in-the-philippines (accessed Jan. 16, 2026).

[51 S. A. Al Rashdi et al., “A case study on the electrical energy auditing and saving techniques in an educational institution (IMCO, Sohar, Oman),” Case Studies in
Thermal Engineering, vol. 31, p. 101820, Mar. 2022, doi: https://doi.org/10.1016/j.csite.2022.101820.

[6] S. Johnsson, M. Andrei, and M. Johansson, “Harmonizing energy audit reporting: Addressing data loss and policy challenges in the EU member states,” Energy, vol.
319, p. 135040, Feb. 2025, doi: https://doi.org/10.1016/j.energy.2025.135040.

[71 V. Liberova et al., “Unleashing Energy Potential: Insights of Energy Audit Practices,” Energies, vol. 18, no. 3, pp. 522-522, Jan. 2025, doi:
https://doi.org/10.3390/en18030522.

[8]J. P. Laporte and J. M. Cansino, “Energy Consumption in Higher Education Institutions: A Bibliometric Analysis Focused on Scientific Trends,” Buildings, vol. 14, no.
2, p. 323, Feh. 2024, doi: https://doi.org/10.3390/buildings14020323.

[9]1. B. Benitez, K. I. Repedro, and T. Aung, “Forecasting Building Energy Consumption Using Statistical Models Incorporating Operational and Environmental Factors,”
2024 19th International Conference on Emerging Technologies (ICET), pp. 1-6, Nov. 2024, doi: https://doi.org/10.1109/icet63392.2024.10935175.

[10] M. Chan, E. Arriola, R. Cuevas III, and J. G. Reyes, “DEVELOPMENT OF AN ENERGY AUDIT WORKING PROCEDURE FOR AN ACADEMIC UNIVERSITY
OFFICE BUILDING IN THE PHILIPPINES,” ASEAN Engineering Journal, vol. 11, no. 1, pp. 88-95, Mar. 2021, doi: https://doi.org/10.11113/aej.v11.16669.

[11] Energy Efficiency 2025 — Analysis - IEA, “Energy Efficiency 2025 — Analysis - IEA,” IEA, Nov. 20, 2025. https://www.iea.org/reports/energy-efficiency-2025.

[12] Issa Chaer, Bertug Ozarisoy, Mubarak, S. Salari, and Ye Zhihui, “Energy efficiency in educational buildings: A systematic review of smart technology integration and
occupant behaviour,” Building and Environment, vol. 280, pp. 113132-113132, May 2025, doi: https://doi.org/10.1016/j.buildenv.2025.113132.

[13] J.J. John, A. P. Azodo, E. U. Bawa-Boyi, and F. C. Mezue, “Energy Auditing for University Energy Management: A Tool for Enhancing Sustainability,” Advances
in Science and Technology, vol. 160, pp. 227-244, 2025. doi: 10.4028/p-x2strl

Page 618



ITEGAM-JETIA, Manaus, v.12 n.57, p. 612-619, January/February, 2026.

[14] I. Bosu, H. Mahmoud, and H. Hassan, “Energy audit, techno-economic, and environmental assessment of integrating solar technologies for energy management in a
university residential building: A case study,” Applied Energy, vol. 341, p. 121141, 2023. doi: 10.1016/j.apenergy.2023.121141

[15] Badr Ouhammou et al., “Energy saving potential diagnosis for Moroccan university campuses,” AIMS energy, vol. 11, no. 3, pp. 576-611, Jan. 2023, doi:
https://doi.org/10.3934/energy.2023030.

[16] Shafini Mohd Shafie, A. Harits Nu'man, and N. N. A. N. Yusuf, “STRATEGY IN ENERGY EFFICIENCY MANAGEMENT: UNIVERSITY CAMPUS,” vol. 11,
no. 5, pp. 310-313, Aug. 2021, doi: https://doi.org/10.32479/ijeep.11265.

[17] Yuan Li, Bijun Wang, Yue Fei, Green renovation of building envelopes in higher education institutions: study of energy-saving and carbon reduction at Nanjing audit
university Mochou campus, International Journal of Low-Carbon Technologies, Volume 20, 2025, Pages 1057-1079, https://doi.org/10.1093/ijlct/ctaf058

[18] R. P. Pefia, “An energy audit study of Cavite State University Indang, Cavite,” Animo Repository, 2022. https://animorepository.dlsu.edu.ph/etd_masteral/6074
(accessed Jan. 16, 2026).

[19] N. S. Lopez, J. Gonzaga, and L. A. G. Lim, “Energy audit and analysis of the electricity consumption of an educational building in the Philippines for smart
consumption,” 2017IEEE 9th International Conference on Humanoid, Nanotechnology, Information Technology, Communication and Control, Environment and
Management (HNICEM), Dec. 2017, doi: https://doi.org/10.1109/hnicem.2017.8269505.

[20] V.Jay, V. Ylaya, and L. Malicay, “Assessment of Energy Savings Potentials at University in Lanao del Norte, Philippines,” International Research Journal of Advanced
Engineering and Science, vol. 7, no. 2, pp. 22-28, 2022, Available: https://irjaes.com/wp-content/uploads/2022/03/IRJAES-V7N1P337Y 22.pdf

[21] W. W. Choong, Y.F. Chong, L.S Ting (2012). Implementation of energy management key practices in Malaysian Universities.

[22] V. Faniama et al., “Energy Audit Based on Energy Consumption Intensity for Energy Conservation in University Buildings,” Jurnal Otomasi Kontrol dan Instrumentasi,
vol. 16, no. 1, pp. 53-67, 2024, doi: https://doi.org/10.5614/joki.2024.16.1.6.

[23] J. Litardo, R. Hidalgo-Leon, and G. Soriano, “Energy Performance and Benchmarking for University Classrooms in Hot and Humid Climates,” Energies, vol. 14, no.
21, p. 7013, Oct. 2021, doi: https://doi.org/10.3390/en14217013.

[24] Bless Ampuan, “DEVELOPMENT OF AN AUTOMATIC ELECTRIC FAN,” SSRN Electronic Journal, Jan. 2025, doi: https://doi.org/10.2139/ssrn.5286246.

[25]N. M. A.Rahman, L. C. Haw, and A. Fazlizan, “A Literature Review of Naturally Ventilated Public Hospital Wards in Tropical Climate Countries for Thermal Comfort
and Energy Saving Improvements,” Energies, vol. 14, no. 2, p. 435, Jan. 2021, doi: https://doi.org/10.3390/en14020435.

[26] N. Christiansen, M. Kaltschmitt, F. Dzukowski, and F. Isensee, “Electricity consumption of medical plug loads in hospital laboratories: Identification, evaluation,
prediction and verification,” Energy and buildings, vol. 107, pp. 392406, Nov. 2015, doi: https://doi.org/10.1016/j.enbuild.2015.08.022.

[27] N. A. Ahmad, M. H. Dzulkefli, and F. Abdul Rahim, “Assessing the Energy Performance of Public University in Malaysia by using Energy Conservation Measure

(ECM): A Case Study of UiTM Tapah, Malaysia,” International Journal of Sustainable Construction Engineering and Technology, vol. 14, no. 3, Sep. 2023, doi:
https://doi.org/10.30880/ijscet.2023.14.03.027.

Page 619



