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Abstract: This study aims to provide established knowledge of the multi-dimensional concept of
energy security through engaging stakeholders and experts. Energy security policy implications
have been suggested in this study to address and mitigate energy security challenges. A total of
seven emerging themes from semi-structured interviews have been discussed in-depth to understand
the role of each theme and their interactions with energy policies. There is an urgent need to reduce
dependency on fossil fuels and to look for alternative fuel options from renewable sources. At
the same time, energy-efficient technology plays a significant role in improving overall efficiency
and leading to reduced wastage of energy. This would, in turn, improve the availability and
affordability of energy in Malaysia. Energy equity gets the most emphasis in the energy trilemma of
Malaysia; however, equal importance should be attached to the nation’s energy security alongside
environmental sustainability. The final decision of the trilemma balance and the energy policies that
govern the energy use framework depends on the ministries and the regulatory bodies. An indicator
mapping process has been recommended for these themes to quantify energy security by developing
an energy security index. The thematic results discussed in this study have the potential to facilitate
policymakers and energy analysts of countries with similar energy outlooks to design data-driven
energy security policies.

Keywords: energy security; stakeholders; sustainability; energy economics; environmental policy;
energy policy; policy implication; renewable energy; energy security index

1. Introduction

The aim for developing nations has always been to obtain energy resources at an
affordable price with supply security while ensuring minimal environmental impacts [1].
Kumary and Tewary (2021) [2] have mentioned that the world is now striving towards the
use of cleaner energy resources to achieve energy security (ES) which is often disrupted
by the rise in the population [3] and by unprecedented urban development. ES is a multi-
dimensional phenomenon that can be conceptualised based on several factors, such as the
energy demand pattern, export or import-dependencies [4], the geopolitics of resources,
the energy policy structure of a nation, etc. It is vital to understand which of these
factors dominates within a country’s energy framework that further defines the ES of that
respective nation. Ashari (2013) [4] has stated that ES, which used to be a non-traditional
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security issue, now plays a key role in the national security of any nation. Winzer (2011) [5]
believes that the lack of a consolidated ES definition has made it difficult to measure and
balance it against other policy objectives. Over the years, researchers have defined ES
in several ways that indicate the existence of numerous dimensions within this complex
system of ES. Table 1 represents a few simplified definitions of ES.

Table 1. Definitions of ES as quoted by researchers.

Source Definition

[6] “Feature (measure, situation, or status) in which a related system functions optimally
and sustainably in all its dimensions, freely from any threats.”

[7] “ES not only relies on the global flow of primary and secondary energies but also on
the trade of goods and services produced using energy.”

[8]
“Enough energy supply (quality and quantity) to meet all requirements at all times of all
citizens in affordable and stable price, and it also leads to sustained economic performance
and poverty alleviation, a better quality of life without harming the environment.”

[9] “Assessing various types of risk in the energy system.”

[10] “The energy supply to a nation must be adequate and reliable, and energy prices must
be affordable to the population.”

[11]
“Sufficient availability of energy at all times at an affordable price to ensure consumer
satisfaction coupled with a gradual improvement in environmental sustainability to
ensure better ES.”

Dincer and Acar (2015) [12] have highlighted ES as a formidable task to fulfil rising
energy demands in an environmentally sustainable and long-term approach, particularly
for developing countries. Safari et al., (2019) [13] have mentioned how the economic
growth of a country takes a toll on the environment leading to environmental constraints. In
Malaysia, there has been a rise in energy consumption within the industrial and commercial
sectors due to an increase in economic activities and an increase in population from
28 million in 2010 to 32 million in 2019. This will eventually lead to a rise in energy demand
by 5–7% annually in the next two decades [14,15]. To meet this ever-increasing demand,
the energy supply is expected to be 11,400,000 MW by 2030, an average increase of 4.7%
annually [14]. In Malaysia, natural gas, coal, and oil dominate the conventional power
generation system and the total primary energy supply (TPES) [14].

Ludin et al., (2018) [16] has stated that climate change, mining of fossil fuels, depletion
of natural resources, and lack of RE sources are the key challenges for Malaysia. The heavy
dependency on non-renewable resources imposes a threat to Malaysia’s ES [17]. Hence, it
is of utmost importance to meet this increase in demand in a manner that is sustainable
for the energy resources, environmentally friendly, and at the same time affordable and
reliable in terms of supply security. Major stakeholders and the Malaysian government
had acknowledged the significance of diversifying the fuel mix to improve national energy
security, and in 1981, a new policy was implemented [18]. However, fuel diversification
policies in Malaysia only had partial success in the past [18]. The government of Malaysia
implemented several energy policies that targeted energy sustainability and security since
1981, with special attention attached to the supply side security of energy [19], hence
focusing more on natural gas, coal, and oil. The current target by the government is to
maintain a Herfindahl–Hirschman Index (HHI) of below 0.5 by 2025 for the diversification
of the fuel mix to ensure an improved ES [20].

Daniel Yergin (2006) [21] has stated that diversification will remain the essential
starting point of ES for both oil and gas. Today, however, it will almost certainly necessitate
the development of a new generation of nuclear and “clean coal” technologies and the
encouragement of a more significant role for a range of renewable energy sources as they
become more competitive. It will also necessitate investment in new technologies, ranging
from those that are now available, such as the conversion of natural gas into liquid fuel, to
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others that are in the lab, such as energy supply biological engineering. Today, investment
in technology across the energy spectrum is soaring, which will have a beneficial impact on
the future of energy and the environment. Yergin emphasises that energy is not a problem
that occurs in a controlled silo. The book’s greatest strength is its ability to extract generally
practical ideas from history lessons, high-level technical overviews, and enlightening
stories. Interconnections with major worldwide events exist in the energy realm, as Yergin
demonstrates [22].

Gasser (2020) [23] has pointed out the importance of stakeholder engagement to min-
imise subjectivity while selecting the ES dimensions. The lack of stakeholder engagement
has been identified as one of the major gaps in Malaysia’s ES research. The following
studies [24–27] attempted to quantify ES for Malaysia by developing an energy security
index (ESI) using different dimensional frameworks. At the same time, the study of Foo
(2015) [28] discusses in depth the various energy profiles of Malaysia and the development
of energy policies towards ES. Khattak et al., (2018) [29] reviewed the ES status of Malaysia
and the strategic approach to enhance the future of ES in Malaysia. It is worth mentioning
that none of these studies had involved stakeholders in identifying the key dimensions of
ES for Malaysia to validate the results obtained.

In this study, the various ES dimensions have been studied in-depth by engaging
stakeholders from Malaysia, Singapore, and the Philippines to understand the criticality of
the different dimensions towards paving a pathway for ES policies in Malaysia. Thematic
analysis has been performed from the emerging themes of semi-structured interviews
with the stakeholders. One of these themes of “Role of renewable energy in ES” has been
analysed by Shadman et al., (2021) [30]. These themes have been discussed thoroughly
from the stakeholders’ perspective to develop substantial knowledge of ES that would
facilitate making an ESI to assess ES quantitatively. A total survey of 117 participants
from Malaysia’s energy sector has also been conducted to consolidate the concept of ES by
developing a causal relationship between the dimensional indicators. The first objective is
to identify the key dimensions of ES for Malaysia that would lead to the second objective of
the selection of indicators for these dimensions using an indicator mapping process. This
will eventually lead to policy suggestions and implications that can facilitate the nation’s
policymakers to incorporate ES in their future action plans. Upon fulfilling these two
objectives of the research, it will be easy to design an ESI to quantify ES for Malaysia or
any other country with a similar energy outlook and profile.

Exploring the Concept of Securitisation of Energy through Copenhagen School Theory

Barry Buzan, Ole Waever, Jaap de Wilde, and others of the Copenhagen school created
securitisation, so named since most of their publications appeared in the 1990s at the
Conflict and Peace Research Institute (COPRI) in Copenhagen. The concept of securitisation
is most fully developed in Security: A New Framework for Analysis (1998) [31,32], which
draws on Waever’s reflections in Securitization and Desecuritization (1995) [33], Concepts
of Security (1997), and several unpublished manuscripts, such as Security, the Speech Act
(1989a) [34]. The Copenhagen School intended to offer the field an analytical framework of
securitisation and desecuritisation to prevent security studies from becoming too broad
and, therefore, losing their relevance [35].

The Copenhagen school of security can be quoted as “securitisation is the move that
takes politics beyond the established rules of the game and frames the issue either as a
special kind of politics or as above politics.” In the case of energy, the Copenhagen School
advocated expanding the de-securitising problems and relationships while recognising
existential security concerns about the state’s existence (securitisation). Within the idea of
security, the school also advises to just be concerned with urgent problems endangering
the referent object’s life. The Copenhagen School emphasises that there will be various’
referent objects’ depending on the relevant security sectors; these sectors encompass both
classic and non-traditional concerns to be securitised [36]. As a result, energy has become
widely acknowledged as a critical facet of security studies as a non-traditional security
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problem in recent decades. Energy securitisation has become a more pressing concern
under the new security framework because the economy, military, and technology heavily
rely on energy.

2. Methods

The identification of the key ES dimensions of Malaysia is made in two stages in this
research. The previous study by S Shadman et al., (2021) [37] is a detailed version of the
methods used to obtain the results in this research. Firstly, it is essential to carry a critical
review of the energy policies of Malaysia by studying their objectives and their outcomes
since their inauguration. Secondly, engaging stakeholders with SSI’s and Google surveys
to extract and analyse data that would otherwise be unavailable in literature or policy
documentation. The latter is not commonly practised within ES research; therefore, this
approach has been taken to make a deep dive into Malaysia’s ES from the stakeholders’
opinion. Sovacool et al., (2011) [38] has taken this similar approach to collect data through
68 SSI’s and 74 survey participants, which have opened up the opportunity for a similar
approach towards ES research to consolidate the concept.

2.1. Stages of Data Collection

To fulfil one of the key research objectives, the data collection and curation have been
carried out with utmost care and priority. Data are collected in two stages: (1) SSI’s with
16 stakeholders and (2) Survey with 117 participants from the private and public energy
sector, and the steps have been explained in Table 2.

Table 2. Data collection procedure.

Sampling Instrument/Tool Data Collection Procedure

Selection of stakeholders and
interviewees from
government organisations,
private sector, and research
institutions.

Designing Semi-Structured
Questions for Interview of
stakeholder
Quantitative data collection
from energy data and reports
published in the public
domain by the ministry and
regulatory bodies.

Conducting Semi-Structured
Interviews

â Face-to-face
â Video Call with

researchers abroad

Transcription of the
interviews that were recorded.

Selection of survey
participants from employees
within the public and private
energy sector in Malaysia

Google Survey with simple ES
indicator-based true/false
questionnaire.

Documentation of the overall
survey results in the form of a
percentage of true/false
recorded.

2.2. Stakeholder Selection and Justification

The samples for the interview in this study are targeted towards the ministries, gov-
ernment agencies, research institutions, and private organisations that work directly with
ES policies and dimensions. The survey participants have been selected in terms of their
field of work within the energy sector in Malaysia. In the Grounded Theory (GT) technique
of coding, the sample size is also determined by the amount of available data. Data satu-
ration is crucial for qualitative outcomes, as data quality and validity might be harmed if
saturation is not achieved [39,40]. There is no “one-size-fits-all” method to data saturation
because of the differences in study design depending on whether it is an ethnography,
meta-analysis, or phenomenological study [40]. A single researcher has performed the
entire data collection [41] with specific time constraints; hence, the number of stakeholders
chosen is deemed to be sufficient for obtaining emergent themes as a result of the semi-
structured interviews (SSI) and the Google survey. Figure 1 is a flow chart representing the
process of stakeholder selection.
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Figure 1. Stakeholder justification process stated in our previous study of [30].

The stakeholder selection process has led to a final selection of 16 stakeholders listed
down in Table 3.

Table 3. List of Stakeholders.

Stakeholder Organisation

1 Energy Commission, Malaysia

2 Energy Commission, Malaysia

3 Energy Studies Institute, National University of Singapore

4 UiTM Energy and Facilities and UiTM Solar Power, Malaysia

5 Energy Studies Institute, National University of Singapore

6 Saab-NTU Joint Lab, Nanyang Technological University, Singapore

7 Tenaga Nasional Berhad Malaysia

8 Agilent Technologies, Malaysia

9 University of Technology Sydney, Australia

10 Energy Studies Institute, National University of Singapore

11 Institute of Strategic and International Studies Malaysia

12 Institute of Strategic and International Studies Malaysia

13 Ministry of Energy and Natural Resources, Malaysia

14 Sustainable Energy Development Authority (SEDA), Malaysia

15 Tenaga Nasional Berhad Malaysia

16 Single Buyer, Malaysia
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2.3. Designing the Research Instrument

Turner (2010) [42] indicates important steps to be followed when designing the semi-
structured interview questions. Charmaz (2014) [43] explained that it is imperative to
frame the right questions to extract the best possible data. This approach necessitates the
development of abilities that researchers might acquire as they conduct more interviews
on various themes. The interview questions must go into the issue and be tailored to the
participant’s background [43]. The study questions are versatile, allowing the respondent
to respond with their unique perspective. In his book “Research Design”, Creswell advises
that the questions be written in such a way that the interviewee remains focused on
the context of the inquiry. Table 4 contains a brief summary of the questions posed to
the stakeholders.

Table 4. Non-exhaustive list of SSI questions.

Stakeholder Interview Questions

1 How would you define Energy security?
2 Why is it important for us to address Energy Security challenges and their impacts?

3
Is there any specific energy policy that addresses the Energy Security of your
country? What more can be added to the existing policies to address the energy
security of Malaysia?

4
Socio-economy, Environmental Sustainability, and Energy Availability are listed as
3 key dimensions of Energy security that we can name. Is there any other dimension
that can be added and why?

5 Can you suggest ways to improve the Energy Security scenario and tackle the
challenges of Malaysia and other ASEAN countries?

6
What are your thoughts on quantifying energy security using an energy security
index and system dynamics modelling? What other ways can you suggest
quantifying the energy security of Malaysia?

On the other hand, a total of 33 survey questions were designed to understand the
preliminary concept of the ES indicator relationship that we have developed from literature
and energy policy knowledge.

2.4. Grounded Theory Approach of Qualitative Data Analysis

The data collection is carried out using semi-structured interviews lasting 40–60 min
with the stakeholders before the grounded theory (GT) is applied to analyse these recorded
and transcribed data [44]. The first author of this research does the transcription and
recording of the data. The GT has an inductive approach of concluding theories and
frameworks from observations [45]. According to the research, GT is a naturally flexible yet
complicated approach to implement Chun Tie et al., (2019) [46]. As explained by Charmaz
stated by Hesse et al., (2004) [47], the inductive approach is shown in Figure 2. Figure 3
shows the iterative process of coding using the GT approach.

Figure 2. Inductive approach in grounded theory.
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Figure 3. The iterative process as explained by Charmaz [47].

In this study, a combination of emergent coding and structural coding was shown
to be the most effective method for analysing the SSI data. The data preparation step
occurs once the sample size has been set and the data has been collected. Before coding,
the obtained data is transcribed using an intelligent verbatim transcription approach and
extensively read. The constructivist approach by Charmaz (2014) [43] of the GT, involves
primarily two stages of coding: initial coding and focused coding. Following line-by-line
coding and reading the text fragments and coding them as we read through the analytical
import, the first coding is completed. Focused coding is the process of selecting the most
appropriate and relevant codes from an initial code set, comparing data with data, and then
comparing data with codes. This is also known as the constant comparative analysis [46]
where new concepts are produced by comparing occurrences in one category to other
events and categories inside the framework on a regular basis.

3. Results and Discussion
3.1. Survey

The survey in this research was used as a pilot study that builds up towards the SSIs
conducted with stakeholders. The survey results allow us to understand the correlation
between several ES indicators that we have come across in the literature. Understanding
these relationships is vital to frame the correct questions to the stakeholders and develop
strong evidence and a data-driven framework to assess the ES of Malaysia. Key challenges
that were taken into account before developing the survey were:

• Over-dependence on fossil fuel.
• Not moving towards self-sufficiency when it comes to energy production in own

country or any source of clean energy technology.
• As of 2011, oil reserves are expected to last for the next 25 years and gas reserves for

39 years.
• The current power production and demand trends show that Malaysia has a reserve

margin that will last only a few years. This calls for further investment, research,
and development in the country’s power sector to meet the ever-increasing energy
demand. The government’s diversification policy and power sector expansion plan
emphasise the incorporation of renewable energy sources (RESs) and other less CO2
emitting sources like nuclear into the national energy mix.

• The primary energy demand growth rate is 6.3%. The latest import and export data
for 2018 are collected from the Malaysia Energy Statistics Handbook 2020 [48].
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â Petroleum Products: Import- 55.2% and Export-44.8%, hence net importer of
petroleum products.

â Crude Oil: Import- 38.1%, Export- 61.9%; hence net exporter of crude oils.
â Coke and Coal: Import- 100%, Export-0%; hence all the coal is imported.
â Natural Gas: LNG Export- 75.6%, LNG Import- 4.0%, Piped Natural Gas

Import- 16.3%, Piped Natural Gas Export- 4.1%; hence net exporter of LNG
and net imported of piped NG.

• The final energy consumption growth rate between 2009–2019 was 3.1% and 2020—
4.11 Exajoule (EJ), consumption by fuels only 0.04 EJ RES—0.18 EJ Hydro, Oil and Gas
(1.38 EJ and 1.37), and coal 1.14 EJ [49].

• Total final energy consumption will rise from 59.88 Mtoe in 2017 to 177.18 Mtoe in 2050
under BAU, a 3.3% annual growth rate. Natural gas usage will have the best Average
Annual Growth Rate (AAGR) of 3.7% to 2050. From 2017 to 2050, oil consumption
will rise from 28.27 Mtoe to 82.17 Mtoe (a 3.3% annual increase), coal demand will rise
3.2% each year, and power demand will rise from 12.60 Mtoe to 34.23 Mtoe (a 3.2%
annual increase) (an AAGR of 3.1%). Demand for alternative fuels, such as biodiesel,
is anticipated to rise from 0.38 Mtoe to 0.53 Mtoe, representing a 1.0% annual growth
rate [50].

A total of 200 survey sheets were distributed, out of which 117 responses were
recorded. This gives us an approximation of a 58.5% feedback rate; 30 questions out
of 33 have a positive response in terms of the agreement, which is within the expectation
of this research. The survey questions with a high disagreement of above 35% have been
pointed out in this study. Three out of 33 questions have a higher dispute than 35%, as
shown in Table 5.

Table 5. Survey results with high disagreement.

Question 7:

Cause: Increase in country’s unemployment Effect: Decrease in energy consumption

Agree: 55% Disagree: 45%

Question 26:

Cause: Decrease in environmental impact Effect: Decrease in energy consumption

Agree: 56.7% Disagree: 43.3%

Question 27:

Cause: Decrease in energy consumption Effect: Decrease in renewable resources in the
energy mix

Agree: 53.3% Disagree: 46.7%

In the final part of the survey, two optional questions were listed: 59.1% agreed to the
first question in Figure 4. This document argues that Malaysia’s energy and land reserves
may be exploited to support the cohabitation of energy security and economic growth in
the country. According to others who disagree, other elements assure Malaysia’s energy
security and require interviews to extract more specific information on these indicators.
The second question shows an agreement of only 36.36%. Most of them feel that there needs
to be more dimensions and indicators that need to be added to any existing framework to
consolidate the ES concept within the Malaysian context.
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Figure 4. Optional questions.

3.2. Emerging Themes from the Semi-Structured Interviews

The participants’ agreement is obtained before the SSIs are recorded to produce intelli-
gent verbatim transcripts that are analysed using the programme ‘Quirkos,’ which provides
a better insight into the data acquired through these SSIs. Stakeholders in other countries
are reached via video calls, and SSIs have also been performed by video call [51]. This is a
more accessible, cost-effective, and convenient option to conduct one-on-one interviews
with stakeholders who are not residing in Malaysia. The names of the participants are
confidential as per the research ethics guidelines, and only the list of stakeholders is shown
in Table 3. Figures 5 and A1 represent the Quirkos dashboard, and the emerging themes
are available in Appendix A.

Figure 5. The securitisation framework based on the Copenhagen school.

A total of seven important emerging themes and energy policy implications have
been shortlisted from the Quirkos database after coding the 16 interview transcripts. The
data collected from the stakeholders have been compiled and tabulated according to these
themes, and the findings have been presented here in this section. The results section
is solely based on the stakeholders’ perspective, and nothing has been quoted from the
literature or energy policies. The term stakeholder has been referred to as “ST” in the
following sections.

1. Renewable Energy.
2. Fossil Fuels.
3. Applicability of Technology.
4. 4 A’s of Energy Security.
5. Environmental Sustainability.
6. Economic Development.
7. The Role of Governance.
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3.2.1. Renewable Energy

Acar (2018) [52], Kaya et al., (2021) [53], and Safari et al., (2019) [13] believes that RE can
be a promising choice to address climate change issues and ES if the issues of intermittency
and discontinuous supply can be overcome. This can be carried out using energy storage
options that are affordable, reliable, and efficient at the same time. RE has always been
preferred as a very clean and sustainable source of energy [54]. The study of Vaka et al.,
(2020) [55] is detailed research carried out on the impact of the covid-19 pandemic on solar
energy and RE in Malaysia. Kim et al., (2020) [56] has suggested using RE and nuclear
energy in alliance with each other to sustain the global energy demands. Shadman et al.,
(2021) [30] has discussed the SWOT analysis results of RE research as one of the themes
of the stakeholder interview results. A pivotal study by Kardooni et al., (2016) [57] has
highlighted that people in peninsular Malaysia perceive that RE requires a high level of
effort, hence creating a negative attitude towards the RE technologies impairing the share
of RE in the energy mix.

The results suggest that the strength of RE in Malaysia lies within the strong national
energy policies, including the RE policies and the green technology policies to strengthen
the share of RE as major fuel in both TPES and electricity generation. These policies are
regulated by regulatory bodies like the sustainable energy development authority (SEDA)
and the energy commission. The intentions are vital to reaching the target of 20% RE
penetration by 2025. The intermittency challenges will always exist for RE sources for
electricity generation mostly [58]. The capital cost increases due to the need for thermal
powerplants to back the intermittency challenges of RE. Thus, increasing the overall cost-
per-unit of the energy supplied. The price per unit in kWh is not competitive enough to
cope with fossil fuels like coal and natural gas. Poor supply of electricity or energy as a
whole can lead to consumer dissatisfaction which is not desired.

The RE policies and targets currently in place need to be implemented well enough
to achieve the given targets. Malaysia has many opportunities to explore more solar [59],
marine RE sources, and biomass-based fuels like biogas [60]. Hanafiah et al., (2010) [61] has
emphasised reducing carbon emission in the ecological footprint through the promotion
of biogas and bio-based fuels in the energy mix. Neighbouring countries like Singapore
have utilised the opportunity to implement floating solar farms; this similar prospect is
possible in Malaysia. The new targets for RE have been projected to increase to 40% by
2035, and solar usage is expected to reach 30% of the projected peak demand in 2035 [20].
These targets are motivating towards an overall betterment for the ES of the nation.

3.2.2. Fossil Fuels

All the stakeholders involved in this research have agreed to the fact that fossil fuels
like coal, oil, and natural gas will be irreplaceable as fuels from the TPES and electricity
generation in Malaysia, backed by studies like Zakaria et al., (2021) [62] and Hannan et al.,
(2018) [63]. The energy mix is still dominated by more than 90% of fossil fuels [30], while
it is projected that by the end of 2030, the coal share will reduce from 37% in 2021 to
22% in power generation [20]. Whether this is feasible is yet to be proven, given that the
dependency on fossil fuels is still very high. ST1 believes that the use of coal and gas is
not expected to change till 2025 as the Power purchase agreement (PPA) is still in effect
till 2025. ST2 believes that downstream activities bring in many benefits like employment,
improved standard of living, and infrastructure development. In Malaysia, downstream
activities are going well with almost 30 years in operation with one of the recent Pengerang
Integrated Petroleum Complex (PIPC) developments in Johor.

ST4 has stated that larger economies like China’s contribution towards climate change
can impact it, while more minor contributors like Malaysia will not significantly affect
climate change issues with the use of fossil fuels. ST4 also stated that coal power capacity
is around 8000 Mw with ITP and TNB compared to 500,000 MW in China. Almost all the
stakeholders have also discussed how the trade of higher-grade oil in return for lower
grade oil, which is later refined, benefits the economy immensely due to a positive trade-off.



Sustainability 2021, 13, 12027 11 of 26

ST9, in support of this, has stated that Malaysia leverages the ability of Petronas and their
connection all over the world. They are comfortable in terms of petroleum as they have
both domestic and international profiles for fossils. Petronas has good cooperation with
other companies in Japan and Korea and can shift cargo quickly. This reflects upon the
collaboration between these countries and their geopolitics.

ST14 is quoted “We are moving into a globalised era where trade is an important
aspect. Trade of fossil fuels will help the world evolve in import and export in exchange
for economic growth.” Sutrisno et al., (2021) [64] has backed this statement of ST14 and
mentioned the importance of contracts and flexibility of energy infrastructures within the
global energy market. ST13 has also reflected upon the boundaries set by energy policies
to ensure fair usage of the resources, and sustainably, e.g., the national depletion policy for
crude oil allows the use of 700,000 barrels per day, which could be otherwise pumped up
to 1 million barrels per day.

3.2.3. Applicability of Technology

The world is chasing new technology and improving existing energy technologies
to improve efficiency and cost-effectiveness [65,66]. Technological advancement is one of
the key dimensions in determining whether a country is heading towards long-term ES
or not. “Necessity is the mother of innovation”, stated by ST6 means; we move towards
new technology and innovation when we are left with no choice but to do so. In the case
of Singapore, a resource-scarce country, technology can play a vital role. This is backed
up by ST5, where he feels there is a need to improve technology, given that Singapore is
a first-world country and should lead the way forward in the ASEAN region. ST5 has
also mentioned that technology can make a huge difference in national energy supply,
local energy access, and poverty alleviation. The most feasible technology arriving at the
right time is the key. The question remains whether Malaysia is willing to adapt to new
technologies by scrapping the conventional methods. Indeed, technology is not mature
enough yet in Malaysia to say that Malaysia in terms of energy technology is at its best.
There is a scope for improvement in RE technologies, energy-efficient (EE) technologies,
and power generation. A new technology setup comes with a capital cost and the risk of
failing, but it can reduce the cost-per-unit of energy once it is established.

In Malaysia, investors are not too keen to invest in new technologies as there is a
risk of failure and therefore, losing money and investment. ST2 has mentioned that it is
better to wait until technology matures enough before using it, to avoid the risk of losing
investment if these technologies fail. On the contrary, ST4 has said that Malaysia has
evolved technology but needs to look forward to more green technology. ST9 suggests
that ride e-hailing can be improved in Malaysia. This is where people from the same
neighbourhood or locality can share rides to workplaces to reduce their carbon footprint.
Adopting new technology would create a circular economy around it by creating jobs and
boosting the national economy. Malaysia has an abundance of natural resources; therefore,
there is not as much effort and room for novel technologies as discussed before as it comes
with a cost of failing. Technology in Malaysia has improved PV cell efficiency of roughly
11% to 20% [53] now and change of coal plants from sub-critical to super-critical boilers
according to ST14. Tenaga Nasional Berhad (TNB), the utility operator, benefits consumers
by saving electricity in Malaysia.

Photovoltaic (PV) plants in Malaysia have developed over the years, and it is amongst
one of the most developed technologies in Malaysia, and EE technologies are fast-growing.
The government can look to have a higher share of EE technologies and work toward green
buildings. Technological advancement has no boundaries, and there is always a scope to
improve, now it is for the government to decide what they want to adopt at what scale that
will benefit the nation to become more energy-efficient and at the same time cost-effective.
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3.2.4. The 4 A’s Dimensions of Energy Security

Affordability:
Out of the 4A’s, most emphasis is given to affordability of energy alongside the

availability of enough resources to make sure the living is sustainable. Affordability refers
mainly to the energy price in terms of energy tariff and electricity tariff for different sectors
in Malaysia or simply the equitable prices for people of all income groups. One of the most
common demands of the community in a developing economy is to have affordable energy
and a stable supply. Sometimes, these two do not go hand in hand as ensuring a stable
supply of energy can be costly in a developing economy, yet the effort of the Malaysian
government to provide energy price is low, and the supply is stable with a high reserve
margin. Coal is not a clean source of energy, yet the cheapest source of energy, followed by
natural gas and then RE. It is at the government’s stake to decide how much they want to
compensate for getting lower energy prices and their future strategies towards maintaining
the same price yet reducing environmental impact.

Green energy and renewable energy are not the cheapest options of fuel in Malaysia,
and the pricing of RE is not competitive with coal, but it may compete with that of natural
gas per unit. This means Malaysia cannot increase its RE share to a large extent all at once
because it will impair affordability and lead to consumer dissatisfaction. For electricity, the
tariff is subsidised by the government and the same for fuels to some extent. The prices do
not reflect the accurate market price as they would not be considered affordable and would
lead to consumer dissatisfaction. Whenever there is a surplus in the fund, the money goes
into the stabilisation fund for electricity, and these surpluses are used to compensate for
when there is an increase in the original market price so that the consumers do not feel the
impact of this increase. There are laws and regulations to ensure that the utility operator
makes the supply secure and cost-effective.

Contrary to this, one of the stakeholders believes that the price should reflect the
original market so that people do not waste energy. It is unfair for the poor and rich to
have similar subsidies on fuel and electricity as the rich can afford more and at the same
time waste more energy. There can be specific regulations that can ensure that the subsidy
for electricity is at least based on income amongst the population to provide more equity.
The electricity tariff is kept competitive with neighbouring countries like Thailand and
Singapore to attract international business investors within the Malaysian grid. Global
supply of energy does decide to some extent the price and availability of energy for import-
dependent countries. Malaysia has energy reserves to sustain itself, but they are also a net
exporter of gas and oil and importer of all the coal used. Coal has a share of 60% in the
energy mix of TPES, and roughly all is imported; hence, there is a risk of price volatility if
the countries from where coal is imported decide to increase the price. This will affect the
affordability dimension of ES in Malaysia.

Accessibility:
Accessibility is one of the dimensions that we do not worry about but still holds a key

role because there is no point in having a continuous supply of energy at an affordable price
if people do not have continuous access to it. Access to energy in urban areas does not pose
much of a threat in rural and remote areas. Delivering energy there without disruption and
much resilience is a challenge for the utility operators and the government. By right, every
person in the nation has equal rights to the accessibility of energy resources. In Malaysia,
accessibility is not much of an issue as it can be in some parts of the Philippines, as stated
by ST10. According to ST10, equity and access are very much interrelated as there is no
equity if everyone in the population does not have equal access to energy.

In the Philippines, there is a disparity between energy access between rural and urban
areas. In recent days, delivering energy to all parts of the nation is not a challenge as it was
probably 20 years ago. ST5 mentions that we have to look at the distributed energy, RE,
and technical aspects when discussing accessibility. According to ST3, there is no point
in having energy resources in the form of natural resource reserves if the technology of
extracting them has not matured enough. Immature technology will not help in the cause
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of full exploration of the resources available and hence this will lead to poor accessibility
of the energy sources. Overall, the stakeholders believe that the accessibility of energy in
Malaysia is not worrying, so not many have spoken much about it, which proves that there
is good access to energy in all parts of Malaysia.

Acceptability:
Acceptability of energy is at the disposal of the people and to some extent the gov-

ernment. It is most essential to ensure that the energy resources within the TPES and
electricity generation are acceptable amongst the majority of the population to ensure
their satisfaction. Nuclear energy is one of the most debatable sources of energy despite
being the cleanest of them all and long-lasting, according to ST3. The recent accidents
with nuclear reactors have given it a bad image and perception amongst the population
therefore, they will not accept it despite its benefits and advantages over traditional power
plants. This is where the government plays a role and decides whether they want to go
with nuclear by making their population unhappy or stick to coal, oil, and gas as the
primary sources.

ST7 believes that research institutes should take the lead role in designing and ensuring
safe working conditions for nuclear plants in Malaysia, and by doing this, they can convince
people and change their mindset on safety measures, also backed by Sen (2019) [67]. This
is always a difficult choice for the government to make, and there are policies and laws
in place for this. On the other hand, the acceptability of RE in Malaysia is relatively high
amongst people, but the efficiency of RE as a source of power generation is not the most
efficient of them all and comes with additional costs due to intermittency challenges. To
ensure a continuous supply of energy, mostly in power generation, thermal power plants
will always be the key in Malaysia. This compensation comes with a cost, and hence RE is
not the most efficient source, yet it is highly acceptable.

Acceptability of RE is also poor within the business that has invested in coal power
plants and CCGT plants as they fear losing business. So, the dilemma will always remain
when it comes to choosing between nuclear and RE as the next primary fuel for energy
in Malaysia. In Singapore, new technologies are adopted faster, like smart metering for
electricity and EV, but there are still a certain group of people in the community unaware
of these advantages. To become more efficient, there is a need to educate people on the
transition from traditional technology to modern technologies. The acceptability of new
technologies is still not very high in the ASEAN region, according to ST10, and this can
be improved. According to ST6, to tackle ES challenges, the technical solutions must
be economically feasible and socially acceptable. These suggest that the acceptability
dimension of ES plays a key role in deciding the fate of ES of Malaysia as well.

Availability:
Availability of abundant natural and renewable resources is what every country aims

to serve their population and thrive in economic activities. Malaysia is not any different;
all the stakeholders have prioritised having an abundance of resources at their disposal as
one of the key dimensions amongst all the other ES dimensions. If energy is not available
at all times, it will hamper economic growth and living conditions. Availability of energy
resources means strong geopolitical connections between countries with whom Malaysia
has a trade of natural resources and at the same time safeguarding the available domestic
resources in the best possible way. This requires having policies like the national depletion
policy to ensure fair usage of the available resources. This may come with using more
fossils, yet this dimension is always kept in check to ensure there are no power outages
or the market price of energy does not reach ceiling height. One of the key dimensions
to control population motivation and happiness is the availability of resources, and the
Malaysian government has managed to do so at all times successfully. This comes at the
cost of sacrificing the environmental dimension in terms of higher usage of coal and gas
that contributes to higher greenhouse gas (GHG) emissions.

In this case, the government is looking forward to alternate sources that will decide
the fate of fossils in Malaysia and according to all the stakeholders. The share of fossil fuels
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will not reduce drastically anytime soon in Malaysia. Malaysia has around 40–42 years
of reserves within its energy reserve domestically. ST8, like most stakeholders, feels that
a good share of RE in the energy mix is essential, and Malaysia should look forward to
that to ensure higher availability of resources. ST9 has suggested educating people on
wasting less energy, which is a sustainable solution for the future. Tax on a higher carbon
emission than a set level can also work as a penalty to ensure that fossil fuels are used
wisely. There should be incentives for those wasting less. These initiatives have to come
from the government of Malaysia to ensure supply security at all times while ensuring
lower waste and higher efficiency of the resources.

3.2.5. Environmental Sustainability

Energy is the backbone of all the economic activities within a country, and all dimen-
sions of life are supported by energy [68]. Singh et al., (2018) [69] have stated that equity of
energy resources, energy security of existing resources, and environmental stewardship
and sustainability form the energy trilemma that needs effective policy formulation to
balance the three [56]. According to ST13, energy in Malaysia has much interaction between
demand and supply-side and economy and environment. In a developing economy like
Malaysia, the availability of energy (energy equity) for boosting economic growth is priori-
tised in the energy trilemma, equity, and environmental sustainability. Most stakeholders
have discussed this and have agreed that environmental sustainability targets come last in
Malaysia, and economic growth takes priority.

ST4 mentions that the aim is towards economic ascendency in a developing economy
rather than environmental ascendency. It is more important to ensure we have enough
savings and a good lifestyle rather than thinking about climate change. ST8 believes that
the impact of ES on the environment must be addressed with importance to avoid future
generations from suffering from climate change adversities. This is quite rightly said,
and there is a need to address depleting natural resources and carbon-based emissions
due to the conventional power plants. There is a need to move towards greener energy
sources that are less polluting and have a lower impact on climate change. The Malaysian
government aims to be a greener economy and has small-scale plans to mitigate climate
change challenges in its energy policies. ST14 believes that we are deciding between the
trade-offs of affordability and the amount of environment we want; whether to rely on coal
or cut down coal and increase RE share within TPES and electricity generation.

Malaysia aims to increase RE capacity by 20% in the energy mix for power generation
by 2025. Currently, they sit at a 9% share of RE in electricity generation, but this needs
to be increased and a subsequent reduction in conventional plants to reduce pollution
and reach the CO2 emission targets. There is a scope of improvement in more energy-
efficient technologies that support cars and buildings. The number of electric vehicles in
Malaysia in public transport and private vehicles can be increased while the office buildings
and residential buildings can be turned into more energy-efficient ones by adopting new
technologies. Overall, there needs to be a lot of emphases given on this dimension of ES as
it indicates a clear picture of the status of a country’s ES. Having energy at all times with
affordable rates is important that should not come at the expense of comprising the nation’s
environmental health, by having higher availability of energy and low tariffs. This does
improve ES, but at the same time, higher carbon-based emissions will reduce the long-term
ES of the country. Hence, equal importance should be attached to these dimensions as well.

3.2.6. Economic Development

Economic development is given one of the most critical priorities in any developing
economy. Malaysia as a nation is heading towards a high-income country status with an
economic growth rate of 5.4% from the year 2010. In Malaysia, economic development
will be given more priority than any other dimension of ES. When we look into the energy
trilemma, energy equity comes first, and environmental sustainability comes last for most
studies. According to all the stakeholders in this study, the Malaysian government will
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attach the most importance to economic growth while prioritising the activities that affect
the environment and contribute to climate change. This means conventional thermal power
plants of coal and CCGT plants will remain to power Malaysia for a very long time in
the future as well. These power plants, compared to RE plants, are more efficient and
cost-effective. They are cheaper to operate and hence reduce the cost per KW h. RE projects
in Malaysia are looked upon as an opportunity to invest in new businesses according to
ST4 rather than to mitigate climate change challenges. Not just that, they also create job
opportunities, hence boosting the economy.

According to ST2, downstream activities in Terengganu have given employment,
infrastructural development, and the ability to trade these resources with the rest of the
world. This leads to the development of the local economy, employment for locals, and also
improvement in education and living standards in these areas. ST3 suggests that Malaysia
has enough resources to sustain economic activities, and there is good income on fossil
fuel export and stable fossil fuel supply that means the country has a good subsidy on
fossil fuels. Addressing ES challenges have to be feasible, economically viable, and socially
acceptable according to ST6. There are a lot of opportunities for investment in terms of
RE in Malaysia that will boost the Malaysian economy as more business opportunities
bring in more tax which increases the national gross domestic product (GDP). The trade
and finance industry looks at RE as a new business opportunity and not just for climate
change matters.

Malaysia is also a net exporter of oil and gas. They export high-quality oil and gas in
return for lower-grade oil and gas for a positive trade-off. This benefits the economic growth
of the nation. Trading in these current times is a crucial aspect to maintain geopolitical
relations as well. There is a positive net gain in this trade, strengthening the vital trade
relationship between countries. In the ASEAN region, there are certain agreements of trade
to help out each other in the region. According to ST14, if the trade brings economic benefit
and helps the region bond stronger by helping each other, it is healthy for the nation.

3.2.7. The Role of Governance

The governance of the energy resources is completely in the hand of the ruling gov-
ernment and its relevant ministries. Hence, they are at the forefront of decision-making in
terms of policy setting, laws, regulations, and legislation on the energy-related matters of
the nation. Whether they have the vision and aim to have high ES will decide what kind
of energy policies they will set and what kind of depletion policies the government will
set for natural resources. These policies are monitored and regulated by the government
agencies like SEDA and the Energy commission. In Malaysia, the government holds the
highest authority in this decision-making and aims to become a green economy. Hence, the
policies should reflect their aim as well. The government’s decision to transition to green
energy will impact the long-term ES of the nation.

To achieve long-term ES, it is essential to have clean energy sources that are sustainable
and environmentally friendly. At this point, in Malaysia, the key priority is towards the
high availability of energy and at an affordable rate. This comes with the compromise of
clean energy, as clean energy is not cheaper than coal or natural gas. Hence, prioritising the
need, Malaysia is still not looking towards a transition phase to alternate fuel sources as of
yet as it can impair affordability and thus lead to consumer dissatisfaction. The decision of
new powerplants, how much capacity is to be increased, and how to replace the ageing
plants with new ones lies at the government’s disposal. All these decisions, in turn, do
have an impact on the ES of the nation. More significant economies and countries like
China need to take these bold steps first, as their contribution towards climate change
can be more impactful than smaller developing economies like Malaysia. According to
ST4, Malaysia’s contribution to climate change is minimal compared to the bigger players,
and hence Malaysia should not be highly concerned and instead focus on the nation’s
economic growth.
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The government of Malaysia also feels the same way, and they have provided oppor-
tunities for RE businesses to grow and gradually be more considerable in numbers and
scale. This creates jobs, boosts the economy, and improves living conditions, mostly in
rural areas. An entirely circular economy can grow around large power plants and power
projects, mostly in areas where the living standards have a chance to improve. According
to most stakeholders, there is government intervention in the vertical electricity market,
and there is a scope to slowly move towards a more horizontal free market. Singapore has
adopted the free market structure. There are advantages and disadvantages to both; in
a free market, the price does not stay within the control of the government. Hence, they
cannot intervene much if there is a sudden hike in prices; the community will feel the
burden of rising prices. In Malaysia, the natural gas market is moving towards a more
accessible market approach, but electricity remains vertical and monopolised.

Nuclear energy is one of the most debatable sources of clean energy. Nuclear energy
has various advantages of being long-lasting, lower cost, and cleaner form of energy but
has the stigma of being unsafe due to the reactor accidents in the recent past, according to
ST3 and 15. The government will play a vital role in deciding when nuclear energy can
be introduced or whether there will be any nuclear energy at all. The public acceptability
will always be very low due to the risks attached, and the government trying to champion
this technology will face backlash from their supporters and the population. This will
always be a tricky topic and challenge for the Malaysian government. Most of the decisions
that seal the fate of the ES of Malaysia lie within the hands of the government and their
vision of how they see the ES of the nation. The policies towards alternative fuel usage in
Malaysia are still not very well defined, and it requires additional research for different
RE sources, such as biomass-based biofuels, solar power, small and large hydropower,
and wind. Some studies do life cycle assessments and feasibility studies for RE projects;
however, the implementation of these studies needs to be improved for further success of
alternative fuel sources.

3.3. Implementation of the Securitisation Framework

The development of the securitisation framework has been discussed in detail in
Section “Exploring the Concept of Securitisation of Energy through Copenhagen School Theory”,
and the implementation of the framework and the results are discussed further in this
section. The framework can be broken down into the following components: (1) Securitising
actor, (2) Speech Act, (3) Existential Threat, (4) Extraordinary Measures, (5) Urgency and
(6) Referent Object [34,36,70]. Figure 5 below shows the implementation of the framework
based on the results obtained from this study in Sections 3.1 and 3.2. However, the
framework has been critiqued over time, and different research groups have suggested
changes and expressed their opinions.

The studies of McDonald (2008) [71], Balzacq (2005) [72] and Stritzel (2007) [73] has
stated that the Copenhagen School’s expanded security objective and their approach to
securitisation has been challenged as being too restricted, too concentrated on the speaking
acts, and hence unsuitable for the analysis of real-world circumstances. Various academics
have, therefore, advocated for more attention to multiple elements to broaden the notion
beyond the speech act (or securitising action), making it more accessible to empirical study
and better equipped to explain “the emergence of specific security concerns” [74].

In this framework, the following have been identified as the most suitable representa-
tion for each of the components.

â Securitising actors: The ministry of energy, energy commission of Malaysia, SEDA
and other regulatory bodies that are directly in charge of the decision making of the
energy policies of Malaysia.

â Referent objects: The dimensions and the themes of ES discussed in Section 3.2 can be
classified into this category. However, not all the indicators within these dimensions
are a part of this cluster, e.g., energy availability, energy price and affordability, the
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depletion of natural resources are some of the key referent objects that are existentially
threatened and has the chance of regrouping and survival.

â Once the securitising actor has succeeded in convincing the relevant stakeholders
engaged in this study and the essential bodies that a referent object is existentially
threatened, they can proceed to the next stage. Only then can extraordinary measures
be disposed of. This is followed by identifying the speech act.

â Speech Act: In this case, the speech act is the gap in ES policy within Malaysia’s
energy policy structure. It is the discursive representation of the issue that can be
identified as an existential threat to ES.

In the successful act of securitisation, the governments and political elites will have the
edge over other players in attempting to influence audiences and pushing for the execution
of exceptional measures if securitisation is effective. The audience in democratic nations
still has the right to reject the speech act—the portrayal of a particular problem as an
existential threat. In the case of Malaysia, the role of government plays is very well defined
in taking extraordinary measures to tackle the existential threat to the ES of the nation.

3.4. Indicator Mapping Process

The selection of the most suitable dimensions for a quantitative assessment of the ES
of Malaysia can be made from the seven themes that have been thoroughly discussed in
this study. It is important to understand the dimension from the stakeholders’ perspective
to avoid bias in dimension selection. Herie et al., (2021) [75] has stated the importance of
quantitative assessment of energy supply security to ensure viable strategies against poor
ES performance can be made. A lack of robustness in discussing the selection of dimensions
has been noticed in Malaysia’s ES literature. The sample dimensional indicator mapping
process has been shown in Table 6 for the Availability dimension only. The indicators have
been selected from 18 studies that have worked on the development of the energy security
index for a country or a region within Asia. This is proposed to be a more robust way
to select indicators after selecting the right dimensions through the proposed method in
this study.

This overall research is a mix of qualitative and quantitative approaches. This current
manuscript focuses on the qualitative aspects in terms of data collection, analysis and
discussion. However, the future scope of the recent research is to quantify every shortlisted
indicator from the mapping process in Table 6 to develop an energy security index (ESI) for
Malaysia, and the same framework would apply to countries with a similar energy outlook.

Table 7 consists of quantitative data of the selected indicators for the availability
dimension. A similar process would be replicated for the future scope of the overall quanti-
tative assessment of ES to develop the ESI. All the selected themes and their dimensions
will be quantified in the same way.
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Table 6. Indicator Mapping of Availability dimension.

Indicators [2
4]

[2
6]

[2
7]

[7
6] [8
]

[7
7]

[7
8]

[7
9]

[8
0]

[8
1]

[8
2]

[8
3]

[8
4]

[8
5,

86
]

[8
7]

[8
8]

[8
9]

SC
O

R
E

(1
–1

8)

SE
LE

C
T

IO
N

Total Primary energy supply per capita (TPES/pop) 4 4 4 4 4 4 6 Yes

Electrification level 4 4 2

Net-import to consumption ratios (all energy sources) 4 4 2

Reserve/Production ratio (R/P) of oil 4 4 4 4 4 4 4 4 4 4 4 11 Yes

R/P of natural gas 4 4 4 4 4 4 4 4 4 4 4 11 Yes

R/P of coal 4 4 4 4 4 4 4 4 4 9 Yes

Coal import dependency ratio 4 4 4 4 4

Oil import dependency ratio 4 4 4 4 4 5

Total primary energy supply over GDP (TPES/GDP) 4 4 2

Energy self-sufficiency ratio 4 4 4 4 4 4 4 7 Yes

Fossil fuel primary consumption 4 1

Renewables Consumption (TWh) 4 1

Share of imports in coal, oil, and gas supply (%) 4 4 2

Availability factor of conventional thermal electricity 4 1

Availability factor of non-thermal electricity 4 1

Access to clean fuel (%) 4 1

Final Energy Consumption Per capita (TFEC/pop) 4 4 4 4 4 5 Yes

Resource Estimates or Reserves 4 4 4 4 4

Total primary energy production per capita (TPEP/pop) 4 4 2

TFEC/GDP 4 1

Fuel mix of TPES 4 4 4 3

Total Energy production/Total energy consumption 4 1

Diversification of energy supply 4 1
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Table 7. Quantitative data collection for availability dimension.

Year Population (POP)
(‘000 People)

Total Primary
Energy Supply

(ktoe)

Reserve of
Crude Oil and
Condensates

(Billion Barrels)

Reserves of
Natural Gas

Trillion Standard
Cubic Feet (TSCF)

Reserves of Coal
in (Short Tons)

Production of
Crude Oil (ktoe)

Production of
Natural Gas

(ktoe)

Production of
Coal (ktoe)

Total Energy
Production

(Mtoe)

20
06 26,550 67,021 5.254 87.95 34,386 65,752 569 92.23

20
07 27,058 72,389 4.316 88.925 198.42 33,967 64,559 576 92.04

20
08 27,568 76,032 5.458 88.01 198.42 34,195 67,191 791 95.22

20
09 28,082 74583 5.517 87.968 198.42 32,747 64,661 1348 88.76

20
10 28,589 76809 5.799 88.587 198.42 32,163 71,543 1511 88.39

20
11 29,062 79289 5.858 89.988 198.42 28,325 69,849 1838 86.83

20
12 29,510 86,495 5.954 92.122 198.42 29,115 62,580 1860 86.04

20
13 30,214 90,730 5.85 98.32 198.42 28,576 64,406 1824 91.75

20
14 30,709 92,487 5.792 100.662 198.42 29,545 63,091 1694 93.44

20
15 31,186 92677 5.907 100.413 198.42 32,440 67,209 1614 95.22

20
16 31,634 96525 5.03 87.762 198.42 33,234 69,673 1522 96.41

20
17 32,023 98298 4.727 82.897 198.42 32,807 71,140 1884 95.84

20
18 32,382 99,873 98.25
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4. Conclusions and Policy Implications

The main contribution of this study is towards developing a consolidated knowledge
of ES for Malaysia by studying emerging themes from SSIs with key stakeholders. The gap
of stakeholder engagement to analyse ES dimensions and themes has been mentioned in
the introduction section. Upon completion of this research, the seven themes that have
emerged from the interviews are described in detail to understand the interaction between
the energy policy structure of Malaysia and how it has an impact on the ES of Malaysia. It
is recommended to conduct more research following the aforementioned methods because
it is a robust way to deep-dive the ES challenges and mitigate them. There is a need
for an ES policy within the energy policy framework of Malaysia to ensure that a single
document lists down the challenges, the mitigation plan, and the outcome of these plans.
Currently, there are mentions of ES in different policies, including green technology policy,
renewable energy transition roadmap (RETR), and in a few energy supply policies that
mention supply security of the resources.

4.1. Energy Policy Implications

The energy policies of a country decide how energy resources would be used efficiently,
the trade of energy between countries, energy mix for different sectors, and many other
factors that affect the ES of a country directly or indirectly. Similarly, Malaysia has its
energy policies and acts in place by the government that is regulated and monitored by
their regulatory and statutory bodies alongside the relevant ministries. The stakeholders
have indicated that the Malaysian government makes the final call to set energy policy
targets, like the RE penetration target of 31% for power generation by 2025 [20]. Others
include the national depletion policy that limits the use of oil to merely 700,000 barrels/day
which could otherwise be increased to 1 million barrels/day, but the policy does not allow
it. Power purchase agreement (PPA) tackles the problems related to power plants and how
different fuels are allocated for power plants and to what extent.

According to ST2, the policies should target specific issues; hence it calls for specific
policies to address them. There should be incentive-based policy making so that incentives
are given to those following them and penalise the ones not following according to ST6.
Most stakeholders have said that energy policymaking should be evidence, fact, and
science-based, where targets to be set must be realistic and achievable within a given time
frame. To do so, the energy planners of the nation need to be well aware of the situation
around them. This requires proper training and a lot of research to be carried out in the
respective field.

In the end, the decision still lies in the hands of the government to whether accept or
reject certain proposals from the policy setters. Historically in Malaysia, the RE projects
have not fulfilled their ultimate targets within the given time, which raises questions for
future RE policies. Despite that, according to all the stakeholders, there is a push for more
RE in Malaysia. They want a higher share of RE in the energy mix for Malaysia as it can
bring positive results for the ES of the nation. Increasing this will require proper planning
and implementation of the policy; there need to be viable strategies to fulfil the targets
set in the policy documents. SEDA was formed to take charge of RE policies and their
regulation in Malaysia.

Large-scale solar (LSS) projects and Feed-in-tariff and net metering (NEM) are part
of Malaysia’s RE policies and aim to improve the sustainability of energy resources in
Malaysia. Renewable energy transition roadmap (RETR) 2035 will develop strategies to
reach the RE targets by 2035, which is set and regulated by SEDA. If we want more RE,
then there is a need for more policies and roadmaps with a conducive environment for
these investments to be made. ST8 has suggested having a policy that can enforce a tax
on industries that emit carbon-based emissions above allowed limits. ST9 has suggested
having an emergency response mechanism to any sort of challenge that Malaysia may face.
This can be used during a pandemic situation like that of covid-19.
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The mitigation plans for energy issues and challenges are there in different depart-
ments and agencies, but they are not documented as a whole. Similarly, no energy se-
curity policy addresses the ES challenges and their mitigation plans. There can be a
single policy document to mitigate any immediate or long-term ES challenge for Malaysia.
Nupueng et al., (2018) [72] have mentioned the need for stable and consistent policies
addressing these issues to ensure the successful outcome of the objectives. Energy wastage
needs by industries or households need to be monitored regularly Aziz et al., (2020) [73].
There can be a policy in place that looks after this, and hence it will impact the energy
availability dimension of ES. ST13 believes that in Malaysia, there needs to have better
synchronisation between the agencies and ministries to make sure the responsibilities are
distributed evenly to ensure work efficiency.

ST14 mentions a few other policies like the Malaysian national energy policy 2021–
2040, natural gas roadmap, and action plan 2021–2025 drafted to tackle future challenges.
All three coupled with RETR talks about RE and energy for Malaysia. ST15 says that
demand and supply are mainly considered during policy setting, and security issues are
not given much importance. However, this should be changed, and more security issues
like ES must be considered. ST16 mentioned that we should make policies for long-term
solutions and set long-term goals instead of short-term quick fixes; 2–3 years is a short time
for any objective within the energy policies. Policies need to be well planned with proper
targets set with sufficient time given to ensure they effectively achieve targets.

4.2. Recommendations from Malaysia’s Context

There are key selective takeaways from this research that have been listed down for
achieving higher ES status and sustainable development in Malaysia.

i. The increase in the share of RE in the TPES and power generation will be the key in
deciding whether there will be a reduction in the dependency on fossil fuels as the
only form of energy source.

ii. The successful implementation of the objectives mentioned in the policy documents,
including the most recent “REPORT ON PENINSULAR MALAYSIA GENERATION
DEVELOPMENT PLAN 2020 (2021–2039)” by Energy Commission Malaysia, (2020)
will be vital towards shaping a sustainable future for Malaysia. Most of the energy
policies in place need to achieve their targets at the same time to make sure that ES
challenges are mitigated.

iii. Environmental sustainability needs to be at the forefront of the energy trilemma if
ES is to be improved.

iv. The ESI needs to be developed following the indicator mapping process explained
in Section 3.4 and the dimension selection process from the emerging themes to
ensure that the term ES can be quantified to reflect upon the overall performance
over a period.

v. A combination of qualitative (stakeholder engagement and survey) and quantitative
(ESI development) analysis needs to be carried out in parallel to ensure that the data
generated are validated throughout the process. A futuristic approach of system
dynamic modelling of the dimensions and different ES scenarios can also be studied,
as carried out by S. Shadman et al., (2021) [16] to develop a causal relationship
between indicators and dimensions.

vi. An overall gap assessment is recommended for the current body of work on ES
for Malaysia. This assessment requires a collaborative effort between stakeholders
who are in the decision-making position for ES policies with ES researchers to
create a framework that involves both qualitative and quantitative assessment of
ES. The current gap has been identified to be the depth of research and engagement
with experts to identify the dimensions of ES, which this research has tried to fulfil
successfully and with depth in research and the methods.

These recommendations can be implemented to ensure that the concept of ES of
Malaysia is defined in-depth with a strong data-driven and evidence-based approach.
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This research provides the flexibility of implementation within any country with a similar
energy outlook to establish an ESI by selecting the ideal dimensions and indicators of ES.

4.3. Recommendations from a Global Context

A similar set of recommendations are applicable to countries with the same pattern for
energy demand, energy consumption and energy policy structures. Countries with heavy
dependency on fossils fuels that are available within as reserves would require policies,
such as “Depletion policy” or anything similar that can limit the use of fossils per year
from the reserves. This would improve the reserves to production ratio (R/P) of the fossil
fuels hence improving the long-term availability of these sources at the same time lowering
GHG emissions and hence climate change impact. On the other hand, countries dependent
on energy import needs to look for alternative sources within their geographical location to
ensure that a future cut or reduction in import would not hamper the accessibility of energy
within the country. Improved research and development of energy-efficient technologies
for renewable energy generation and distribution would hold the key in this case.

Environmental degradation policies need to be strengthened based on regional meets
and global agreements, such as the Paris Agreement and Kyoto protocol. However, the im-
plementation of these protocols and agreed mitigation measures and emission levels need
to be improved to ensure the targets are achieved. An improvement in tracking the progress
of the countries bound by these agreements needs to be set up for better implementation
and monitoring purposes. Overall, it can be concluded that each of these seven themes
conceptualise ES in a consolidated manner with causation and relation between indicators
from each theme and dimension. This further proves the multi-dimensional nature of ES
and the need to develop these themes and dimensions further for quantification of these
dimensions with greater accuracy, completeness and transparency.
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Appendix A

Figure A1. Overall Quirkos Dashboard of this project.
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