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ABSTRACT

As a result of changes in climate factors, the number of natural hazards has become more frequent. To achieve
optimal governance of disaster risk, it is essential to consider climate change and modify the strategy so that it aligns with
the agenda for reducing disaster risk. This paper’s findings are the result of a qualitative methodology that included a
review of the literature on the topic DRR and CCA relates to both international and domestic policy in Malaysia. It
discovered gaps in the convergence of DRR and CCA in terms of policy formulation, governance systems, and linkage
among actors. To close the gaps, a comprehensive approach that involves multi-level governance as well as multi-sectoral
initiatives through multiple disciplinary methods would be required. This necessitates a governance system that
encourages the participation of actors from both domains in order to achieve greater sustainable development and climate
risk management.
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1. Introduction

As the world’s global climate evolves and changes due time, the occurrence of climate-related hazards to
name a few flooding, droughts, wildfires, storm surge, sea level rise, biodiversity decline, and shortage of pure
water supply is increasing!*?. Climate-related hazards have recently had an impact on Malaysia, which is a
country in Southeast Asia. According to the K&ppen-Geiger Climate Classification, 1991-2020, Malaysia is
classified as a country with a tropical rainforest climate. The country’s annual mean temperature is 24.5°C,
with minimum temperatures in January averaging 24.9 °C and maximum temperatures of 25.9 °C in May. The
average monthly precipitation in Malaysia between 1991 and 2020 was calculated as 3085.5 mm, with June
and July seeing the highest average monthly precipitation of 200 mm (November and December)®!.

In this climate characteristic, Malaysia ranks 90th out of 191 countries and is vulnerable to floods, coastal
floods, epidemics, droughts, and tsunamis, with a Risk Index of 3.4 in 2022 and predictions of 3.5 and 3.6 in
2050 and 2080, respectively™. Since the International Decade for Natural Disaster Reduction (IDNDR) was
adopted in 1989, the initiative to lessen the effects of disaster’®. In 1990, the United Nations came together to
create the United Nations Framework Convention on Climate Change (UNFCCC), and Intergovernmental
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Panel on Climate Change (IPCC) has been ever since concerning to evaluate and monitor how climate change
is impacting current efforts and to counteract or adapt to the phenomeno!. Therefore, we can conclude that
the agenda of sustainable development has been in place for over 30 years. It was then the assimilation of
climate change into the disaster risk reduction agenda has been underway since the UNFCCC Bali Action Plan
and was heavily discussed during the Hyogo Framework for Action: 2005-2015, for the present era, it remains
a topic worth investigating”.

Together with the Paris Climate Agreement and the Sustainable Development Goals (SDGSs), the Sendai
Framework for Disaster Risk Reduction 2015-2030 (Sendai Framework) aims to create a resilient nation that
can face and overcome the adverse impact of weather which led to natural disasters. Long-term local capacity
is being built through risk-informed communities concerned with disaster and climate risk governance as part
of the aforementioned global frameworks. Reducing disaster vulnerability through improved disaster risk
governance is Priority Action 2 of the Sendai Framework®!,

Considering the rapidity with which the global climate has been shifting recently, it is urgent that a solid
disaster risk reduction policy be put into place. The primary goal of this research is to identify any shortcomings
in Malaysia’s governance structure for managing both disaster risk reduction and climate change adaptation.
This paper explores the opportunities of governing the adaptation to a changing climate as the consequences
of climatic changes and global warming while reducing the risk of potential disasters and newly occurring
hazards. Consequently, this research aims to learn more about disaster risk governance in Malaysia, and more
specifically, the connection between disaster risk reduction policy and climate change adaptation in the country.

Finally, this paper aims to demonstrate the effectiveness of multiple disciplinary in improving the network
of actors for both disaster risk reduction and climate change adaptation, improvising synergies for both fields
and promotes a better governance system. It highlights the need for a multiple disciplinary approach to these
issues, drawing on expertise from various fields such as environmental science, social science, engineering,
and public policy, working together to solve complex climate risk.

2. Literature review

2.1. Climate-related hazards

Within this context, the frameworks of law, policy, and procedure, and the process of decision making to
oversee, direct, and guide disaster risk reduction and related policy areas are what make up disaster risk
governance, as defined by the United Nations Office for Disaster Risk Reduction. To lessen the severity of
potential disasters and prevent the introduction of new ones, good governance must be open, inclusive,
collaborative, and efficient’®. By incorporating adaptation to climate change into the disaster risk reduction
agenda, effective management, mainly the governance on reducing the catastrophic climate risk is attainable!*%.

Therefore, extreme precipitation, mudslides, coastal flooding, and hurricanes are all examples of climate
and weather hazards, becomes more prominent as a result of climate change, potentially leading to ecosystem
degradation, decreased water, and food availability, and altered ways of life. Climate-related hazards have the
greatest impact on the food and agriculture sector, followed by the water sector, the environment, health, and
finally the industrial sector, according to a recent survey™/,

2.2. Multiple disciplinary concept

Standard disciplinary research (also called a “single discipline approach”) is limited to the confines of a
single academic field, using queries, hypotheses, conceptual frameworks, and experimental designs unigue to
that field of study. Consequently, there is little to no overlap with related fields™*?.
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Multidisciplinary, interdisciplinary, and transdisciplinary are common terms used to describe a spectrum
in which multiple disciplines are involved. The terms “additive,” “interactive,” and “holistic” are frequently
used to describe them. These words have different meanings and therefore cannot be interchanged. Sometimes
the term “multiple disciplinary” is used when it’s not clear how the various fields of study relate to one
anothert3!,

As described in Figure 1 below, knowledge from multiple fields is integrated in interdisciplinary work,
multidisciplinary teams work independently, and transdisciplinary teams collaborate across fields and involve
stakeholders to solve difficult problems ™41,
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Figure 1. Comparison between multidisciplinary, interdisciplinary, and transdisciplinary.

The term “multidisciplinary” refers to the practice of bringing together elements from different academic
disciplines without straying too far into any one of them. The goal of “interdisciplinarity” is to develop a more
comprehensive understanding of a subject by drawing on the tools and perspectives of different academic
disciplines. “Transdisciplinary” in the humanities essentially eliminates the division between the hard sciences
and the soft sciences like sociology and psychology. By bringing together scientists from different fields, as
well as non-scientists and other stakeholders, and by releasing and expanding roles, the main objective of
transdisciplinary research is to analyze the state changes of complete systems from a more all-inclusive and
holistic perspective™,

2.3. Malaysia’s climate profile

Malaysia is being impacted by climate change in various ways. Increases of 17% for 1 hour, 29% for 3
hours, and 31% for 6 hours were observed between 2000 and 2007 compared to 1970 and 1980 in Malaysia!*®!.
Moreover, temperatures in Malaysia are expected to rise by 1.5 °C by 2050. Over the period from 2020 to
2029, Peninsular Malaysia, Sabah and Sarawak are predicted to experience greater negative anomalies as a
result of highest simulated rainfall. According to projections made by the Malaysian Meteorological
Department, the rate of rainfall increase will accelerate between the years 2090 and 2099171,

Flooding, landslides, drought, and infectious disease epidemics are just a few of the climate-induced
threats to Malaysia’s safety within the context of this climate profile. Global warming has increased
precipitation and sea level, which in turn has increased the frequency of coastal erosion, storm surge, and saline
intrusiont®16:18.191.

The loss of 6% of Malaysia’s annual GDP by 2030, compared to a baseline scenario, is attributed to the
multiplicative effect of climate-induced disasters. Major drops in export demand and countervailing effects
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from the collapse of the forestry and fishing industries were to blame. Perceived economic and monetary losses
causing from of the natural environment deterioration and its aforementioned risks®”. Consequently, it is
essential to develop strong connections on Malaysia’s capacity for disaster risk governance, and the linkages
between disaster risk reduction and adaptation to climate change.

2.4. DRR and CCA gaps in global context

Dangers arise from climate-related hazards. The degree of vulnerability and exposure greatly determines
the intensity of the effects of weather and climate events which are exacerbated by the many interconnected
risk factors. This highlights the need for governance at all levels to develop resiliency and decreasing disaster
risks into account. Before, the Hyogo Framework for Action was released, local, state, and federal governments
have become more cognizant to the significance of incorporating DRR into development planning and
interventionst*!,

However, it has been found that the agenda for reducing the risk of natural disasters, as well as the
adaptation to climate change, are both undervalued in development plans. This is due to the fact that countries
are only concentrating on the stage of response and recovery only, rather than the entirety of the disaster
management cycle!®!. The need for stronger disaster risk governance is highlighted by the fact that climate
management and environmental protection policies are not being adequately adapted to disaster risk reduction,
and that both strategies are being implemented independently in silo across nations?23,

In addition, when compared to international and regional multi-stakeholder platforms, a common
challenge in disaster risk governance is insufficient funding for national and local governments to adapt
disaster risk reduction policies and only focus on the emergency phases. Most national strategies are focused
on firefighting rather than long-term climate adaptation and future global risk factors. This has resulted in poor
urban development, which, when combined with disaster risk reduction strategies, adds an unprecedented new
hazard to the urban population?.

Most research articles emphasize the implication of integrating disaster risk reduction and climate change
adaptation to enhance disaster risk governance!®**2. However, incorporating the concept of disaster risk
governance with the goal of lowering the potential risk for catastrophic events while also adapting to the effects
of climate change is quite challenging. Difficulties arise from the realization that DRR and CCA have different
policies, different actors, and thus different ideologies and goals; there is no consistent funding mechanism;
there is little to no knowledge sharing; and there is poor governance over available resources!??22-%8l,

Achieving sustainability at the global, regional, national, and local levels should be the primary focus of
efforts to integrate DRR and CCA. Organizational capacity building, efficient resource allocation, educational
and awareness programs, a holistic network of stakeholders, coordinated and collaborative efforts, a focus on
vulnerable sectors, common policy and political will, and the establishment of political institutions are all part
of this?224],

Developing resilient communities requires fostering effective urban governance!®!). When addressing the
twin challenges of disaster mitigation and climate change adaptation, it is rather crucial to employ both
adaptive and anticipatory governance. Adaptive governance is used in situations where the governance itself
is rigid, while anticipatory governance is employed in situations where the responses to disasters are reactive®®..

Coordinating preparedness measures in response to climate change can help improve disaster
management!?:*340411 Stakeholders or major actors in both fields can work together more effectively if their
roles are clearly defined, and information can be shared and networks are well established!®*3,
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Comprehensive policy and effective implementation are required to resolve the tension between lowering
the risk of natural disasters and adapting to outcomes of global warming®*34%41  Fyrthermore, adequate
financial protection and budget allocation for disaster risk reduction and climate change adaptation agendas is
necessary to implement good disaster risk governancel?!-3342431,

In conclusion, despite the fact that incorporating climate change into risk reduction efforts so that
catastrophic weather events can be avoided is fraught with difficulty on a global scale, doing so is absolutely
necessary in order to improve disaster risk governance. It is possible to find a solution to the integration
problem as long as actors working in both fields share a common goal, there is an appropriate network and
coordination, there is efficient financial spending, and there is a robust institutional framework.

3. Methodology

Few publications address the question of how Malaysia may enhance its disaster risk governance through
the integration of policies for adapting to climate change and mitigating disasters. Most studies only look at
one facet of the larger problem of reducing disaster risks, adapting to climate change, or building resilient
communitiest!”#1:2344]

Thus, the preliminary idea is to search for related articles published by all journals that have explored the
relevant topic in terms of the global idea to make sure no extremely relevant publications are missed. Literature
reviews were undertaken using the online databases Web of Science, Scopus, and ScienceDirect to determine
the relationship between disaster risk reduction and climate change adaptation as it relates to disaster risk
governance. By adapting the previous systematic review, the authors conducted three rounds of document
study by using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
flowchart™®!, The technique is to determine the search criteria, summarizing the current research and exploring
the topics which are related to disaster risk reduction, climate change adaptation and disaster risk governance.
In the original search for papers which are limited to title, keyword and abstract that contain the terms “disaster
risk reduction,” “climate change adaptation,” and “governance” were all used. In order to derive the concept
of DRR and CCA integration, those papers discussing the topic that also included the element of governance
were included in the final selection. Since 2015 is the timeframe of the emergence of SFDRR and the Paris
Agreement, we restricted the publication year range to 2014-2023 in order to locate publications written in the
last decade on these subjects.

The literature findings were analyzed using Scientometrics analysis. Academics literatures can use
scientometric methodologies to detect systematic findings in the realm of literature by identifying the code and
themes that may be missed in manually searching and reviewing. Scientometrics is concept to understand how
scientific knowledge is produced and disseminated, and how this process is shaped by broader factors!®.
VOSviewer has been used for a content analysis to determine and examine the themes and concepts presented
in the scientific publications. This can provide insight into the research topics and trends within a particular
field of governance in DRR and CCA. Scientometrics content analysis involves the systematic examination
and interpretation of the themes, and concepts of the publications®’!. The content analysis begins by defining
a research question of the major keywords which are “disaster risk reduction”, “climate change adaptation”
and “governance”. As result, a coding scheme determines a set of rules or categories that are used to identify

and categorize the content of the publications being analyzed.

In searching for domestic deficiencies relating to governance in disaster risk reduction and climate change
in Malaysia, the literature review was narrowed down. Yet, the results returned to be insufficient for this study.
Most of the search results define global disaster risk governance in terms of how to mitigate disasters and adapt
to climate change. Therefore, the current national policy of DRR and CCA, in addition to reports from the
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UNDRR, the World Bank, and local researchers, were retrieved to support this extensive research in the
Malaysia context and help fill the information gap regarding the adaptation of climate change into disaster risk
reduction in Malaysia. This includes identifying the actors, the governance framework, and present practices
in disaster risk reduction and climate change adaptation.

4. Results and findings

4.1. Literature review using PRISMA

Figure 2 below shows the literature review process using PRISMA method through various databases
such as Scopus, Web of Science and ScienceDirect. After further screening, Scopus yields 113 publications in
the narrow field of study surrounding the keywords, title and abstract for “disaster risk reduction” AND
“governance” AND “climate change adaptation” between 2014 and 2023, while the Web of Sciences yields
155 publications and ScienceDirect yields 131 publications. Following a thorough analysis, the entire search
results list was consolidated, and any duplicate search results were deleted. In addition, another 28 Malaysia’s
local and global reports pertaining disaster risk reduction and climate change were included in the analysis.
The total number of documents analyzed for this study is 222.
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identified identified through through
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Figure 2. Literature review using PRISMA.

4.2. Scientometrics analysis findings

By using VOSViewers software, the content of literature reviews was analyzed to define their major
concept. Publication papers and related documents. Disaster risk reduction, climate change adaptation, and
governance are the three primary terms that serve as the basis for this content analysis’s study question. Thus,
a coding scheme is established, which specifies a set of criteria or categories used to identify and classify the
content of the publications under study. Disaster risk reduction, climate change adaptation, and governance
are the three primary terms that serve as the basis for this content analysis’s study question. Thus, a coding
scheme is established, which specifies a set of criteria or categories used to identify and classify the content of
the publications under study. Disaster risk reduction, climate change adaptation, and governance are the three
primary terms that serve as the basis for this content analysis’s study question. Thus, a coding scheme is
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established, which specifies a set of criteria or categories used to identify and classify the content of the
publications under study. The result shows in Figure 3 as below:
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Figure 3. Scientometrics analysis result using VOSviewer.

Major keywords are condensed and precise descriptions of a research paper’s topic, and they are used
while discussing the idea of governance in DRR and CCA. A keyword co-occurrence network has been utilized
to identify trending themes in the domain of knowledge over a certain time frame. The growth graph can be
used to trace the historical evolution of a topic of study. Figure 2 shows how VOSviewer was used to generate
a co-occurrence network consisting of 7 clusters and 86 total link strength. The size of each node in this
network is based on the frequency with which a certain word appears in the bibliometric record where the most
common terms associated with seven important terms are “risk reduction,” “integration,” “CCA,” “NBS,”
“decision maker,” “exposure,” and “interaction.”

LR T

Words that are related with “risk reduction” are “adaptive capacity”, “adaptation measures”, “disaster
governance paradigm”, “non state actor”, “NGO”, “infrastructure”, “local level”, “preparedness”, and
“coordination”. This analysis shows how crucial it iS to improve cooperation between non-state actors, NGOs,
and local communities in order to increase preparedness and adaptive capacity, which is essential for reducing
risks. As a result, in a context where disaster response necessitates adaptation planning and coordination across
many sectors, realizing the adaptation measures calls for a transformative governance.

The second cluster returns the keyword of “climate change risk” interconnect with the term “community

99 ¢ L INA3

member”, “critical infrastructure”, “decision maker”, “disaster risk governance”, “inclusion”, “linkage”, “local

LR I3

government”,

LR I3

resilience building, “sustainable development”. “science” and “synergy”. This underscores the
need of decision-makers, local governments, and communities working together to address climate risk. The
goal is to strengthen disaster risk governance that promotes sustainable development and resilience.
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The third cluster defines the keyword of “account”, “adaptive governance”, “citizen”, ‘“climate
adaptation”, “collaboration”, “interaction”, “responsibility”, “municipality”, and “transformation”. CCA and
DRR governance involves important concepts of the responsibility of governments and other stakeholders to
be transparent and accountable in their actions related to climate change adaptation and disaster risk reduction.
This requires an adaptive governance which is a flexible and iterative approach to decision-making that is
responsive to changing environmental and social conditions and promotes collaboration among different
stakeholders and encourages them to take responsibility in reducing the risks of climate change and disasters.

5] 13 2 13

The fourth cluster discusses the terms of “capacity development”, “communication”, “investment”,

“nature-based solution”, “policy maker”, “private sector”, “wide range” and “solution”. Effective CCA and
DRR governance involves capacity development, communication, investment, and collaboration across a wide
range of stakeholders, including policy makers, the private sector, and communities, and the use of nature-

based solutions and a range of other solutions to address the impacts of climate change and disasters.

For the fifth, sixth and seventh cluster providing the result of CCA, DRR, integration, efficient use,
information, eco DRR, exposure, risk assessment, local community, partnership, and sustainability. To
summarize, in the context of CCA DRR governance, successful integration of climate change adaptation (CCA)
and disaster risk reduction (DRR) efforts requires efficient use of information and collaboration among
stakeholders, including local communities, to conduct risk assessments and reduce exposure to hazards. Eco
DRR and the use of nature-based solutions can promote sustainability, and partnerships can facilitate effective
CCA DRR governance.

Through the content analysis, it is possible to conclude that an efficient governance of CCA and DRR
requires interaction and collaboration between players and decision makers, including at the local level, to
advocate for improvement of policies and administrative institutions through nature-based solutions,
emphasizing the need to strengthen disaster risk governance for sustainable development and resilience.
Adaptive governance through a multiple disciplinary approach is necessary to respond to changing
environmental and social conditions, promote collaboration among stakeholders, and reduce risks. Capacity
development, communication, investment, and partnerships are essential for effective CCA DRR governance,
along with the use of nature-based solutions and risk assessments to reduce exposure to hazards and promote
sustainability. Successful integration of CCA and DRR efforts involves efficient use of information and
collaboration among stakeholders, including local communities.

4.3. Gaps in disaster risk and climate change adaptation in Malaysia

The review of the relevant literature revealed that there is a dearth of comprehensive research in Malaysia
that focuses on the adaptation to climate change and the mitigation of the risks posed by natural disasters.
Previous research has demonstrated that Malaysia is having difficulty enhancing its disaster resilience as a
result of ineffective policy making, particularly in relation to climate change and urban planning. The majority
of difficulties can be traced back to a lack of planning, an insufficient level of commitment and investment
from stakeholders, and a disregard for the rule of law. In certain instances, Malaysia is challenged by a lack of
data sharing as a result of the bureaucratic and compartmentalized approach to administrationt*!,

To further promote sustainable development, Malaysia still requires assistance in implementing good
policy on disaster risk reduction and adaptation to climate change. The present policy for dealing with natural
disasters is a top-down notch that needs a noticeable and effective integration with the climate change
adaptation up to the local level, even though the country faces a low risk of climate-induced disasters compared
to its neighbors™“®l. The policy’s reach is limited, it hasn’t been updated much, and it’s being implemented
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inefficiently™*®). Similarly, the National Policy on Climate Change was published in 2009 and to date, there is
no updated policy on climate change and the agenda does not reflect to the current global scopet®3%,

Directive No. 20 of the National Security Council is the current policy of disaster risk reduction; it was
published in 1997 and updated in 2012. Meanwhile, the National Policy on Climate Change was released in
20091°%1, Both were enacted before the 2015 Sendai Framework for Disaster Risk Reduction and the 2015
Paris Agreement, can be concluded that not reflect the new global approach to reducing climate and disaster
riskst®52,

In addition, there is an absence of the Climate Change Act as well as the Disaster Risk Reduction Act.
They both are still in the progress of drafting but have not been passed even though there has been an initiative
in the past to enact both acts™®1°%3%41_ |t has been discovered that neither agenda has a comprehensive policy
approach, nor do they have any details on the financial allocation or specific targets to reach®,

Malaysia has a Type C Disaster Risk Management system, according to the International Federation of
Red Cross and Red Crescent Societies. The Type C system is a more nuanced disaster system that may include
elements of early warning and recovery in addition to its primary focus on emergency preparation and response
in the face of natural and some technological hazards®*"). There is a lack of a readily adoptable established
competence framework on climate change, as well as a lack of enforcement, legislation, and policies related
to climate change, particularly with regard to monitoring the development and economic activities that severely
damage the ecosystem. Not enough is being done to enforce existing laws and create new ones concerning
climate change, particularly with regard to keeping an eye on the growth and economic activities that are
wreaking havoc on the environment and potentially contributing to the emergence of new man-made
hazards®®*°!. Implementation of the climate change act is complicated by the fact that Peninsular Malaysia,
Sabah, and Sarawak have not adopted the same set of environmental protection laws®?.

Inconsistencies exist in either the national, state, or local levels of government that prevents the national
disaster mechanism NSC Directive No. 20 from being fully implemented®. Within a comparable context,
climate change has typically moved to the top of the national agenda but has yet to permeate the state and local
levelst®. The lack of community participation, empowerment, and readiness to face future climate-induced
hazards may be attributable in part to the top-down, authoritarian approach taken by disaster management in
the past!®®?, The insufficient incorporation of climate change policy into local governance, as well as the
absence of inter-agency collaboration at all levels from the local to the federal, makes it exceptionally
challenging to collect relevant data and to implement the initiatives locally®®®®. For this reason, it is imperative
that public policy in Malaysia demonstrate action plans and commitments at the grassroots level of government
in order for Malaysia to make a visible and fruitful local-level integration with the adaptation to climate
change!*564],

It is also discovered that climate change and disaster management in Malaysia face obstacles such as
multi-stakeholder collaboration and cross-sectoral participation. When it comes to regulating climate risk,
Malaysia needs to be adaptable, forward-thinking, and transboundary!®.. It is crucial in this respect to note that
the current disaster management policy in Malaysia has a narrow scopel™®. The government is completely in
charge of the rescue operation, reliefs, financial aids, and shelter management in the aftermath of a natural
hazards'®®. This result to low public participation in disaster risk reduction efforts, due to the current DRR
policy does not explicitly mention disaster education, broadcasting of information, or post-disaster
development!®”. There is little public involvement in preventing climate-related disasters, and even less
privateinvolvement in terms of data reporting due to disclosure concerns about sustainability and climate
changel®®8% As such, the government, private sector, and general public of Malaysia need access to
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environmentally responsible policies that cover green development planning, awareness, and instilling
environmentally ethical behaviors®],

Managing disaster risk in Malaysia is rather challenging because of the lack of transparency in public
finances and the difficulty in ensuring adequate allocations to preventative measures*®’. The government’s
ability to share data is limited, and there are not publicly available, all-encompassing policies to guide this
processt®®®, There is still a severe lack of quality, quantity, and breadth of data in the area of climate risk
adaptation with inadequate reporting structure and lack of transparency regarding data resources at all levels®®,

Poor state-level communication, coordination, and collaboration contribute to a dearth of funds at the
district level™. There is obviously no solid legal foundation for line agencies to coordinate their activities,
which is causing this problem!®]. It caused friction not only among emergency responders but also within
government at all levels, the business community, and NGOs!Y. Also, most organizations are only concerned
with their own goals and tasks when it comes to addressing climate risk, and there is little coordination between
relevant ministries to implement policy action®0%8.6368],

Within the official perspective, communities hit by a climate-induced disaster are categorized as victims,
which leads to them being seen as passive, dependent, and helpless. Disaster management in Malaysia still
follows the conservative disaster management techniquel®®®?. There is a lack of public access to the NSC
Directive No. 20 and National Policy on Climate Change, the policy lacks clear direction and goals for response
agencies incorporating towards disaster resilience, and the disaster policy hierarchy is incomplete®®. As a
result, local community lack both an awareness of disaster risks and a culture of disaster preparedness!’?.
Urban planners’ differing priorities, visions, and values lead to a breakdown in community participation within
the development plan and a dearth of participatory from other relevant disaster-related stakeholders, as well as
a failure to incorporate adaptive disaster preparedness measures into the local development plant™!.

Therefore, we can conclude that there is a deficiency in a comprehensive policy approach, as there are no
additional details on the monetary allocation or specific targets to accomplish both the DRR and CCA agendas
in Malaysia®. There is a disconnect between DRR and CCA policies, with the former failing to set up
adequate budget measures for DRR and the latter failing to integrate the two into a unified strategy!®!. There
is no plan in place to deal with climate-related disasters. Malaysia needs an effective disaster risk reduction
strategy and climate change adaptation within urban planning and management to achieve sustainability in the
face of the unpredictability of climate change, the escalation of flood events, and coastal erosion™%¢3", The
majority of the response to the disaster was reactive rather than preventativel*). This is one of the biggest
obstacles that Malaysia has faced when trying to adapt to climate change while also reducing the risk of natural
disasters!®. Climate change and other disaster risk factors are not considered by the current policy. Malaysia’s
policy emphasizes environmental hazards at this early stage of UNFCCC and Kyoto Protocol implementation
rather than adapting climate change measures to lessen disaster risk®%¢%!,

In light of the foregoing, it shouldn’t be shocking to learn that preparing for the effects of climate change
while simultaneously decreasing disaster risks presents significant challenges for Malaysia, as it does for many
other nations. This means that Malaysia’s disaster risk governance could advance thanks to better policy
implementation. Climate change and its contrary consequences are not widely known or understood. Many
Malaysians still lack on the awareness of climate change and its impacts on their risky and vulnerable
communities, despite government efforts to raise their cognizance. People in Malaysia are especially
vulnerable to the effects of climate change and natural disasters due to inadequate infrastructure and lack of
proper planning. Although the government of Malaysia has taken action to mitigate the effects of climate
change and disasters, not enough funding has been set aside to do so. Because of this, efforts to adapt to
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changing conditions and lessen potential harm may be slowed. Communities are often actively engaged and
actively participate in adaptation to climate change and disaster risk reduction efforts. Community involvement
in such endeavors, however, is often lacking in Malaysia. Without widespread support and cooperation, it will
be difficult to implement effective adaptation and risk reduction strategies.

4.3. Actors for disaster and climate change management in Malaysia

There are a total of 46 government agencies in Malaysia that play a significant role in climate change
action. The Malaysia Climate Change Action Council (MyCAC), led by the Prime Minister and overseen by
the Ministry of Natural Resources, Energy, and Climate Change, is the primary policymaker (NRECC)[™!,

In terms of disaster management, the National Disaster Management Policy and Mechanism engaged the
participation of 45 federal, state, and district government agencies. The designated minister (Prime Minister,
Deputy Prime Minister, or Minister under Prime Minister’s Office (PMO)) is the national level chairpersonf®,
The National Disaster Management Agency (NADMA) represent as the national disaster management
secretariat, with the Malaysia Civil Defence Force (APM) serving as the state and district secretariat. State and
district committees shall be chaired by the State Secretary and District Officers, respectively™76],

As shown in Figure 4 below, nine (9) agencies play dual roles in managing climate change and disaster
management.

DRR ACTORS CCA ACTORS
Chairperson PMO Chairperson PM
Secretariate NADMA [ APM Secretariate NRECC
Governance CDMRC COMMONDRR & CCA ACTORS Governance Structure MyCAC

Structure SDMRC SC Climate Change
DDMRC Economic Planning Unit (EPU) SC REDD Plus
CDM
Ministry of Health Malaysia TWG for reporting
Participating 45
Agencies Ministry of Local Government Development
Participating Agencies 46
Ministry of Natural Resources, Environment and Climate

change (NRECC)
Department of Civil Aviation Malaysia (DCA) [ Civil
Aviation Authority of Malaysia (CAAM)

Department of Environment (JAS)
Department of Irrigation and Drainage (JPS)

Federal Department of Town and Country Planning
Department Peninsular Malaysia

Public Works Department (JKR)

Figure 4. Actors in disaster management and climate change in Malaysia.

4.4. Multiple disciplinary solving the issues of adaptation to climate change and risk reduction

In order to maximize policy synergies and enhance disaster risk governance, several studies emphasized
the need to address both disaster risk and climate change adaptation simultaneously through the involvement
of multiple actors in making decision in terms of climate-related hazards!?832344142],

To better understand and address the challenges associated with climate change and disaster risk, multiple
disciplinary theory such as transdisciplinary approach can help to bridge the gap between different sectors,
stakeholders, and knowledge domains in the context of adaptation and disaster risk governancel™.
Transdisciplinary approach emphasizes the importance of collaboration and participation among stakeholders
from various disciplines, sectors, and communities in order to create solutions that are inclusive, equitable, and
sustainable. It acknowledges the essentiality of a comprehensive approach that considers the interplay of social,
economic, political, and environmental factors in the face of the challenges posed by climate change and
disaster risk[™®,
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We could see how DRR and CCA’s were practiced in a different set of governance. However, DRR and
CCA initiatives can be amalgamated via shared interests and activities not only cause their efforts to overlap
more, wasting time and money, but also open up new opportunities for collaboration (increasing efficiency
and effectiveness)!. People working in DRR engage in CCA practices through determination in politics
suppression for concrete and highly impact measures. Those in charge of putting DRR and CCA into action,
on the other hand, face the same bureaucratic and institutional obstacles. Both DRR and CCA initiatives are
unable to be realized due to a lack of funds. Both approaches require researchers to deal with the same types
of data and information gaps. In many ways, DRR and CCA projects, programs, and interventions are
similar,

The knowledge required to deal with global warming and natural disasters is often dispersed across
different sectors and communities, but this is something that transdisciplinary theory acknowledges. Therefore,
it promotes the amalgamation of scientific, traditional, and indigenous wisdom in order to fully grasp the issues
at hand and craft appropriate responses!™.

To develop adaptation strategies that are efficient, equitable, and socially inclusive in the face of climate
change, a transdisciplinary perspective can help to convene stakeholders from various sectors, such as
government, civil society, and the private sector. Incorporating local and indigenous knowledge alongside
scientific research and employing participatory methods can help give a voice to underrepresented
communitiest**""],

The interconnected nature of many of the environmental linking with social and economic factors that
contribute to disaster risk makes transdisciplinary approaches useful for reducing that risk. Incorporating social
and economic analysis into hazard and vulnerability assessments and involving local communities and
stakeholders in decision-making are ways to achieve this"®. Historically, for the purpose of characterizing a
single type of hazard, physical models have been purported. The models are now gradually expanding to
simulate multiple types of hazards. A variety of numerical models are used to analyze these complex dynamic
processes with multiple phases and physical fields. Finding a remedy requires research that covers both the
science and practice of averting climate-related disasters, governance system, and dynamic policy which
include the harmonization among human and adaptation to the climate change®.

Example of multiple disciplinary in adapting to a changing climate while also working to reduce the
likelihood of catastrophic events are through promoting research innovation center®!, collaboration of network
in tourism-related crisis and disaster®?, vulnerability assessment for local government concentrating on
ecosystems!®®, integrating the health sector within the scope of DRR®¥, evaluating risks and performing
damage assessment, incorporate risk perception, and promoting disaster financing®. Those efforts sought to
identify gaps that currently exist in research and development priorities while promoting the inception CCA
into DRR.

Science and technology have been recognized as key factors in the creation and use of major disaster-
reduction frameworks worldwide. But bridging the gap between scientists and policymakers, like those who
deal with climate change, is important if we want to make the most of what we learn from scientific research
and technological development for DRR. Along similar lines, the UNISDR Science and Technology Advisory
Group (STAG) has proposed increasing communication and engagement between practitioners of the scientific
and technological, as well as those responsible for disaster preparedness policies, in order to fortify the
research-policy interfacel™!,

Scientists and practitioners agree that developing policies based on facts is the best way to lessen global
climate risks. Previous discussions have focused primarily on effectively applying scientific methods for
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reducing disaster risks and have focused on facilitating the spread of information and knowledge. The actual
claims that guide action, however, have received less scrutiny. To address this bias, the DRR research field
should develop a list of research priorities, links between different areas of knowledge, and strategies for
dealing with how difficult it is to cross topics and disciplines. Conceptualization, measurement, and causality
issues must also be addressed®®.

In a nutshell, either transdisciplinary, multidisciplinary, or interdisciplinary approaches offer a promising
avenue for addressing the complex and interconnected challenges posed by climate change and disasters.
Multiple disciplinary approaches offer the most potential of the three. These approaches have the potential to
help generate solutions that are both more comprehensive and innovative, as well as to build communities that
are more resilient and sustainable because they can bring together a variety of perspectives from different set
of stakeholders.

5. Conclusion

It is undeniable that global warming posed a threat to the entire planet. Every year, more and more
countries are hit by natural disasters brought on by climate change. Globally, the world has been threatened
with climate-induced disasters that have annually increased and most nations are facing the impact either
socially, economically or vulnerability. The adaptation of climate change into disaster risk reduction strategy
is crucial in order to enhance disaster risk governance. Adapting the climate change factor into the disaster risk
reduction policy has been widely discussed globally and Malaysia should enhance the integration for both
factor in the disaster risk governance system through a multiple disciplinary approach. As limited study has
been done on Malaysia governance policy and the multiple disciplinary, therefore, it is a good opportunity to
investigate the current strategies, linking to the main player who should derive the policy. This study simply
explored the governance gaps in disaster risk reduction and climate change adaptation in Malaysia through
literature analysis and presented a multidisciplinary paradigm as a solution to the challenges. Future research
should explore establishing the governance structure, the methodology to improve actors’ networks, existing
local practice, and obstacles in managing both DRR and CCA in order to get deeper information and
understanding.

Therefore, this research has the potential to fill in gaps in knowledge and enhance disaster risk governance
in Malaysia by revealing the current gaps related to disaster risk reduction and adaptation to climate change.
As a proposed solution, the governance system needs to be improved through multiple collaborations among
various actors related to the fields. The involvement of government, private, NGO’s, community, and academia
in the field of disaster risk reduction and climate change adaptation could be the focus of future study into the
current state of disaster risk governance theory and practice. That view suggests broadening the scope to
include an examination of the existing stakeholders and the network formation between the actors in the two
fields.

Concurrently, Malaysia is aiming for green growth, multi-sectoral collaboration, environmental
protection, and behavioral changes among the general public in order to promote community resilience through
the 12th Malaysia Plan. The climate change agenda has been underlined in the 11th Malaysia Plan, and multiple
efforts will be made to ensure progress is made. The 12th Malaysian Plan includes a climate change statement
that aims to promote green growth in the country through measures such as adopting a circular economy,
collaborating to become a low-carbon nation, taking actions based on evidence and risk assessment, and
advocating for a more equitable distribution of benefits®®”. Malaysia is now working on a National Adaptation
Plan (MyNAP). MyNAP will address public health, infrastructure, security, and water resources, as well as
agriculture and forestry and biodiversity. The Malaysia Climate Change Action Council (MyCAC) determined
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that it is crucial to strengthen the country’s resilience and planning for the purpose of reducing the negative
effects of climate changel’™.. As a result, we may witness an increase in climate change adaptation within the
context of disaster risk reduction in Malaysia in the future. This necessitates a multi-actor effort within
government agencies to engage with commercial sectors, academic researchers, nonprofit organizations, and
the community at risk towards building a symbionese environment to form better climate-disaster risk-
informed communities. It is intended that the findings of this article will be used as complementary research
to develop a new policy for disaster risk reduction and climate change adaptation.

However, the global framework and the difficulties of implementing international agendas in Malaysia
could be the subject of further study in the future. Before disaster risk reduction and climate change adaptation
can be integrated into Malaysian policy, the common and different characteristics of each must be identified
and the actors must be unified. This allowed us to foresee the incorporation of climate change adaptation into
disaster risk reduction policy and formulate a workable policy recommendation for enhancing disaster risk
governance in Malaysia. Hopefully, the goals of the Paris Agreement, the Sendai Framework for Disaster Risk
Reduction 2015-2030, and the Sustainable Development Goals will be achieved in the not-too-distant future.
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