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Abstract

This current paper investigates the Effectiveness of Energy Management Implementation
in Commercial Buildings. The aim of this research is to promote best practices in Energy
Management aspects in Facilities Management Industry. Thus, identifying the guideline
for energy management is a basic thing. The next step will be to ascertain the level of
implementation of energy management to find new opportunities as a benchmark to track
progress in making ongoing energy management because unwatched buildings become
less efficient with time. To ensure the building remains effective and archive its maximum
potential it is crucial to recommend the importance of energy management in the
buildings. A questionnaire is distributed to a team that is involved in energy management.
The sample of analysis used is easy-random because the population is homogenous
Furthermore, the result confirms the implementation can preserve the building for a long
period of time.

Keywords: ISO Standard, energy audit, energy manager, energy management,

energy waste

1. Introduction

Demand-side energy management is becoming increasingly important owing to concerns
related to global warming and energy shortages (Kwon et al., 2022). The most striking
result to emerge from the data is that commercial buildings are large and load.
Consequently, optimal energy exchanges between them and microgrids can reduce the
energy consumption cost, greenhouse gas (GHG) emission, and network load deviation
(Raza & Malik, 2019). Surprisingly, energy management in the building was found to have
attracted a wide range of interested parties over the past few years. Demand-side
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management can compensate for this problem by exploiting a bidirectional information
channel between utilities and customers to balance the demand with available supply.
This includes both promotions of efficiency and conservation. The first possibility is to
analyze energy utilization to improve the overall efficiency. This is normally implemented
through energy audits, which can take place as surveys and interviews (Monacchi et al.,
2015) ]. The fact that buildings are responsible for a large portion of the global energy
consumption indicates a need for detailed investigation towards more effective energy
performance of buildings.

This study has identified the need for an increase in the capacities of the device used in
the buildings as another problem in energy management.(Castro-Camus et al., 2020).
Everyone knows that saving energy is a good thing, but most people will only be motivated
when you can demonstrate just how much energy they are wasting, and just how much
potential it is for them to improve. However, the awareness among non-experts of how
much energy is required by different activities and appliances is generally low, which can
lead to wrong prioritizations (Halis & Halis, 2022). Therefore, the aim of this study is to
see the effectiveness of the energy management implementation in a commercial building
in Malaysia.

So far, however, there has been little discussion about the covid-19 pandemic, the fresh
supply for closed spaces in the building brings a tremendous energy demand. Such
energy demand causing more complicated energy management (Strielkowski et al.,
2021). Based on previous study by (Alfaverh et al., 2020) brief about how energy demand
that continues to increase. The Energy Information Administration’s International Energy
Outlook 2021 projects that global energy consumption and carbon dioxide emissions will
increase by nearly 50 percent by 2050 due to population and economic growth. EIA
expects electricity generation to increase by 68 percent by 2050.

It has previously been observed that, the industry concerns over grid reliability while
adapting to an increase demand for renewable source of energy and consistently looked
to technology solutions to help balance the supply and demand for energy while reducing
costs (Vuckovi¢ & Piti¢, 2022). Today’s world is looking for energy solution and alternative
due to the threat of energy shortage, skyrocket energy price, unsecure of energy supply
and the issue of enormous wastage. The world community should think globally and act
locally to solve this issue by creating a long-term program in order to optimize the limited
source of energy (Hasan & Trianni, 2020).
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Finally, it has been stated that the need to raise public awareness of energy problems.
Energy Management problems, associated with rapid social and economic development,
have been of critical concern to both national and local governments worldwide for many
decades (Mardani et al., 2017).

So that, this study was conducted to find a prove of the effectiveness of energy
management.

2. Literature Review

This topic is expanded and important until it involve a few factor that can bring benefit in
return. The term “Energy Management” encompasses strategic planning and operation
of energy generating and/or consuming units. It can be broadly defined as the systematic,
organized, and proactive management of energy use in organizations, industries, or
buildings to meet the economic and environmental necessities (Cho & Kim, 2019).

2.1 Google Trends

Google Trends is a website by Google that analyses the popularity of top search queries
in Google Search across various regions and languages. The website uses graphs to
compare the search volume of different queries over time (Raubenheimer, 2021). It is a
useful search trends feature that shows how frequently a given search term is entered
into Google’s search engine relative to the site’s total search volume over a given period.
Google Trends can be used for comparative keyword research and to discover event-
triggered spikes in keyword search volume (Mavragani & Ochoa, 2019).
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= Google Trends Explore < -

@® energy management

Search term

+ Compare

Malaysia ~ Past 12 months ~ All categories Web Search +
Interest over time 3 <<
Interest by subregion Subregion v ® <> <
1 Selangor S
2 Federal Territory of Kuala Lumpur I
‘ 3 Johor I
Related topics Rising v % <> < Related queries Rising v % <> <
6 Implementation - Topic 1 sapura energy

7 Sapura Energy - Topic
8 Asset- Topic
9  Electrical grid - Topic

10 Master's Degree - Degree

The figure 2.1 shows the rising related topic in Google Trends

What stands out in the table is the rising topic regarding energy management. Which is
implementation of energy management that rise until 400% compared to other topic such
as Sapura energy 300%, Asset 200%, Electrical grid 200%, and master’s degree 110%.
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From this figure, we can assume that people still wondering about the implementation of
energy management

2.2 Energy Performance Baseline

The purpose of developing energy baseline is to set a reference point for measuring
energy performance improvements. The future energy use will be measured against the
energy baseline to evaluate its energy performance. Normally energy baseline would be
the total amount of energy in the year end before the EnMS is implemented (Hasan &
Trianni, 2020). This study has been unable to demonstrate an energy baseline that be
used to measure energy performance

2.3 International Standard (ISO 50001)

ISO 50001 is the latest energy management standard which is a successor of ANSI/MSE
2000 and EN 16001. The standard guides an organization to develop and implement a
policy to identify significant areas of energy consumption and commit to energy reductions
(Suruhanjaya Tenaga, 2019). Preliminary audit or walk-through is a process used to
establish an overall picture the potential of energy saving through visual inspection of the
premise including air-conditioning system, lighting, metering, building automation,
building maintenance and other factors affecting energy consumption of the building
(Ludin et al., 2019). The top management must demonstrate commitment to support
implementation of the system and subsequently agree to continually improve it to ensure
the EnMS will remain relevant and effective to bring benefits to the organization (Raza &
Malik, 2019). However, this result has not fully described about the benefit gain from
energy management implementation.

2.4 Energy Management Plan

From the article, Energy management measures involve actions or activities which bring
results in energy efficiency improvement in the organization, hence continuous
improvement in managing energy. The scope may cover from identification of priority
areas for energy evaluation, conducting and completing electrical energy evaluation to
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reporting and submission to Energy Commission. So, we should recommend energy
management to the building’s owner if the total energy consumption equal or exceeding
3,000,000 kwh over any period not exceeding six months.

3. Methodology

This chapter reviews related concepts of research methodology and point out the
proposed research design for this study (Snyder, 2019). Also referring research
methodology as the theory of how research should be undertaken. Research can be
stated as an activity that involves finding out, in a systematic way (Huang et al., 2020).

3.1 Research Design

Research design is used to collect the relevant data and technique to facilitate the smooth
scaling of the various research operations making yielding maximal information.
Research design is also provides backbone structure to researcher for planning of
answering the research question or testing from hypothesis (Pawar, 2020). The
development of a good research design permits us to obtain the best research data
possible. In this chapter, researcher will explain related research methodology involve in
finding result. Scientific research philosophy is a system of the researcher’s thoughts. In
other words, it is the basis of the research, which involves the choice of research strategy
(Khan et al., 2018). Positivism is the name for the scientific study of the social world. A
law is a statement about relationships among forces in the universe. In positivism, laws
are to be tested against collected data systematically (Govindarajo et al., 2021).
Interpretivist approach is based on naturalistic approach of data collection such as
interviews and observations (Dudovskiy, 2019). This research uses a qualitative
approach.

3.2 Research Instrument

i.  Pilot Study is broad. A pilot study also has a specific design feature; it is conducted
on a smaller scale than the main or full-scale study (In, 2017). Pilot studies are a
fundamental stage of the research process. They can help identify design issues
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and evaluate feasibility, practicality, resources, time, and cost of a study before the
main research is conducted.

ii.  Document analysis is used in this research. Form of qualitative research that uses
a systematic procedure to analyse documentary evidence and answer specific
research questions (Bowen, 2021). This is based on theory that disposition
positivism.

iii.  Semi structured in-depth interviews are commonly used in qualitative research and
are the most frequent qualitative data source (DeJonckheere & Vaughn, 2019) .
This method typically consists of a dialogue between researcher and participant,
guided by a flexible interview protocol and supplemented by follow-up questions,
probes and comments.

iv. In this research, a cross-sectional was conducted in 3 commercial buildings in
Malaysia for the reason an open-ended questionnaire has set on five points Likert
scale was to get a more accurate and reliable opinion from respondents to evaluate
the satisfaction level. In this research, a cross-sectional was conducted in 3
commercial buildings in Malaysia for the reason an open-ended questionnaire has
set on five points Likert scale was to get a more accurate and reliable opinion from
respondents to evaluate the satisfaction level.

3.3 Research sampling

Sampling is the process of selecting a group of people, institutions, places, or phenomena
from a large group or research. The sample in this study consisted of experts with
experience in energy efficiency practices (Berndt, 2020). Snowball sampling or chain-
referral sampling is defined as a non-probability sampling technique in which the samples
have traits that are rare to find (Fitriani et al., 2018). Because it is important to find a right
person at the right way and right time. So, it prevents the researchers from consume more
time. 50 total questionnaire is distributed only 30 responses. Ibrahim (2017) between 30
until 50 respondent is ideal and enough. Isaac & Michael (1995) 10 until 30 can be
accepted as respondent.

3.4 Validation
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The validation is done by Energy Manager at SSRV company. He is a competent person
that has knowledge of the requirement of the act and the regulations. Also, certification
from REEM Malaysia and expert with experience in energy management implementation
that fulfil an act EMEER 2008.

4. Findings

4.1 Preliminary audit

Penggunaan Tenaga Harian
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Figure 4.1(a) shows a trend daily usage by MATRADE building.

From the figure 4.1(a) shows the highest kWh usage is on 26 April 2022. The result from
the event that occur on the point date.
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Figure 4.1(b) shows the trend daily usage by Bursa Buildings
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From the figure 4.1(b) the reason kWh become surprisingly higher is because contractor
work due to Phase 1 project by KEC and Renovation Works by SIC.

Figure 4.1(c) shows the trend daily usage by MSB buildings

From the figure 4.1(c) There are some increments in the Oct billing cycle due to PPN
phase 3 moving to phase 4.

4.2 Conclusion

In a preliminary energy audit, readily available data are mostly used for a simple analysis
of energy use and performance of the plant. This type of audit does not require a lot of
measurement and data collection. These audits take a relatively short time, and the
results are more general, providing common opportunities for energy efficiency. The
economic analysis is typically limited to calculation of the simple payback period, or the
time required paying back the initial capital investment through realized energy savings.

5.Summary

The implementation of energy management is important to an organization to control over
the energy consumption cost. Thus, increase corporate image and credibility among
stakeholders, regulators, customers, prospective clients and public. The organisation of
the EnMS, however, enabled many of the critical issues to be overcome, thereby affording
considerable advantages: an effective retrofit action plan, which implies a reduction in
energy consumption estimated over three years by 15%, and the improvement in the
comfort conditions of tenants. As provided by the EN ISO 50001 Standard, a monitoring
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phase of retrofitted buildings was started; therefore, in the future, possible gaps between
the estimations and real amounts of energy reduction can be investigated. As the facilities
and building getting old, the investments towards them in terms of maintenance also
increase. Therefore, proper monitoring and assessments should not be left out so the
conditions of the facilities including equipment systems, and buildings are in good shapes.

5.1 Discussion

Energy efficiency is decisive for the success of any business. For this reason, the
implementation of an Energy Management System is highly advisable. A key component
of energy management is monitoring (Pierce & Paulos, 2012).Installation of an energy
monitoring system (EMS) in some significant energy users to allow us to calculate the
exact amount of energy used for each area or space.

A detailed analysis of the energy management systems standard ISO 50001:2011 was
carried out from the viewpoint of sustainable development. The purpose of the analysis
was to assess the effectiveness of its implementation, to identify the existence of gaps
and to develop improvements capable of fulfilling the identified gaps (Antonio da Silva
Goncalves & Mil-Homens dos Santos, 2019). Need to perform a Detailed Energy Audit
(DEA) to enable energy individual profiling for each building and to identify areas of
improvement in the future.

5.2 References

Alfaverh, F., Denai, M., & Sun, Y. (2020). Demand Response Strategy Based on
Reinforcement Learning and Fuzzy Reasoning for Home Energy Management. IEEE
Access, 8, 39310-39321. https://doi.org/10.1109/ACCESS.2020.2974286

Anténio da Silva Gongalves, V., & Mil-Homens dos Santos, F. J. (2019). Energy
management system ISO 50001:2011 and energy management for sustainable
development. Energy Policy, 133. https://doi.org/10.1016/j.enpol.2019.07.004

Berndt, A. E. (2020). Sampling Methods. Journal of Human Lactation, 36(2), 224—-226.

932



() ners

2nd National Conference on TVET Undergraduate Students (NCTS)
Politeknik Tuanku Syed Sirajuddin
19-20 July 2022

https://doi.org/10.1177/0890334420906850

Bowen, G. A. (2021). Document Analysis as a Qualitative Research Method | Glenn A
Bowen - Academia.edu. Qualitative Research Journal, 13.
http://www.academia.edu/8434566/Document_Analysis_as_a_Qualitative_Researc
h_Method

Cho, K. H., & Kim, S. S. (2019). Energy performance assessment according to data
acquisition levels of existing buildings. Energies, 12(6).
https://doi.org/10.3390/en12061149

Dudovskiy, J. (2019). Interpretivism (interpretivist) Research Philosophy - Research-
Methodology. In Research Methodology (p. no pagination). https://research-
methodology.net/research-philosophy/interpretivism/

Halis, M., & Halis, M. (2022). Impact of energy management systems, pro-environmental
energy consumption, and awareness on performance outcomes: a serial mediated-
moderated modeling with PLS-SEM. Environmental Science and Pollution Research,
29(18), 26910-26921. https://doi.org/10.1007/s11356-021-17867-8

Hasan, A. S. M. M., & Trianni, A. (2020). A review of energy management assessment
models for industrial energy efficiency. Energies, 13(21).
https://doi.org/10.3390/en13215713

Huang, J., Lai, Y., Wang, Y., & Hao, Y. (2020). Energy-saving research and development
activities and energy intensity in China: A regional comparison perspective. Energy,
213. https://doi.org/10.1016/j.energy.2020.118758

In, J. (2017). Introduction of a pilot study. Korean Journal of Anesthesiology, 70(6), 601—
605. https://doi.org/10.4097/kjae.2017.70.6.601

Khan, M. Z., Khan, M. F., Aslam, M., & Mughal, A. R. (2018). Design of fuzzy sampling
plan using the Birnbaum-Saunders distribution.  Mathematics, 7(1).
https://doi.org/10.3390/math7010009

Kwon, K., Lee, S., & Kim, S. (2022). Al-Based Home Energy Management System
Considering Energy Efficiency and Resident Satisfaction. IEEE Internet of Things
Journal, 9(2), 1608-1621. https://doi.org/10.1109/JI0T.2021.3104830

Ludin, N. A., Junedi, M. M., Affandi, N. A. A., Ibrahim, M. A., Sopian, K., Teridi, M. A. M.,
Sepeai, S., Su'ait, M. S., & Haw, L. C. (2019). Energy efficiency action plan for a

933



() ners

2nd National Conference on TVET Undergraduate Students (NCTS)
Politeknik Tuanku Syed Sirajuddin
19-20 July 2022

public hospital in Malaysia. Alam Cipta, 12(Special Issue 1), 73-79.

Mardani, A., Zavadskas, E. K., Khalifah, Z., Zakuan, N., Jusoh, A., Nor, K. M., &
Khoshnoudi, M. (2017). A review of multi-criteria decision-making applications to
solve energy management problems: Two decades from 1995 to 2015. Renewable
and Sustainable Energy Reviews, 71(November 2016), 216-256.
https://doi.org/10.1016/j.rser.2016.12.053

Mavragani, A., & Ochoa, G. (2019). Google trends in infodemiology and infoveillance:
Methodology framework. In JMIR Public Health and Surveillance (Vol. 5, Issue 2).
JMIR Publications Inc. https://doi.org/10.2196/13439

Monacchi, A., Versolatto, F., Herold, M., Egarter, D., Tonello, A. M., & Elmenreich, W.
(2015). An Open Solution to Provide Personalized Feedback for Building Energy
Management. http://arxiv.org/abs/1505.01311

Raubenheimer, J. E. (2021). Google Trends Extraction Tool for Google Trends Extended
for Health data. Software Impacts, 8. https://doi.org/10.1016/j.simpa.2021.100060

Raza, A., & Malik, T. N. (2019). Energy management in commercial building microgrids.
Journal of Renewable and Sustainable Energy, 11(1).
https://doi.org/10.1063/1.5034352

Strielkowski, W., Firsova, |., Lukashenko, |., Raudelitiniene, J., & Tvaronavi¢iene, M.
(2021). Effective management of energy consumption during the COVID-19
pandemic: The role of ICT solutions. Energies, 14(4).
https://doi.org/10.3390/en14040893

Suruhanjaya Tenaga. (2019). Malaysia energy statistics handbook 2019. Suruhanjaya
Tenaga (Energy Comm), 1-86.

Vuckovi¢, A., & Piti¢, G. (2022). New technologies in energy management systems of
buildings. Ekonomika Preduzeca, 70(1-2), 75-86.
https://doi.org/10.5937/ekopre2202075p

934



	cover NCTS 2022
	21.Muhammad Syahmi Shaharudin

