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ABSTRACT. Weakness in the governance component within a flood man-

agement system will jeopardize the works of the system as a whole. Specific 

to flood management, poor governance reflects weakness in tracking and 

monitoring of flood activities and systems, poor mitigation of flood risk, and 

non-optimal use of given (as well as investment) resources. This study pro-

poses a governance framework to govern the flood disaster in Malaysia. The 

Control Objective for Information and Related Technologies, Hyogo 

Framework for Action, and Sendai Framework for Disaster Risk Reduction 

principles were used as guiding principles for the development of the pro-

posed framework. A qualitative field study was deployed for the identifica-

tion of baseline practices in governing the flood in Malaysia. As a result, 

Governance for Flood Disaster framework which consist of ten (10) build-

ing blocks components were constructed. It is hoped that further studies can 

be undertaken to develop and establish each of the components within the 

framework and that the framework itself can be further tested and improved 

over time. 

Keywords: COBIT, Hyogo framework, Sendai framework, performance 

management, learning and growth, information sharing  

INTRODUCTION 

Extensive research has been done on tools and technologies in Flood Disaster (FD), how-

ever, lack of emphasize has been given to address governance issues (I-SAPS, 2013; Do-

rasamy, et.al, 2013; Maidin, et.al, 2014). Despite of the existence of governing policies and 

SOP, the outcome of the Flood Disaster (FD) dictates further improvement in the aspects of 

governance (Maidin, et.al, 2015; Othman, et.al, 2013). Consequently, this paper presents a 

proposed framework which can be used as a reference to govern Flood Management (FM) in 

the country. The framework is an attempt to provide a single integrated reference which ena-

bles governance over collaborative responses to FD by participating agencies. This paper is 

presented in the following manner: the next section presents the theoretical foundation of the 

research, followed by the methodologies implemented. Next, the proposed framework for 

Governance of Flood will be discussed. Then, the simulation of the framework is explained. 

Finally, conclusion is presented.   
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 THEORETICAL FRAMEWORKS 

The research has laid it ground in the existing practices and frameworks. First, the research 

established the baseline practice in Malaysia by critically reviewing the implementation of the 

combined NSC Directive 20 and the flood Standard Operating Procedure by the Kemaman 

district (KSOP).  The NSC Directive No. 20 is the governing policy for disaster in Malaysia 

(NSC, 2012) whilst the KSOP has been acknowledged as the best available practice in Malay-

sia (TK, 2015).  

Then, this practice is compared to the strengths found in the established and well-received 

COBIT, Hyogo, and Sendai frameworks. Control Objective for Information Technology 

(COBIT) is successful in business domain specifically in governing Information Technology 

(IT) and IT related technologies (Othman, et.al, 2013; Othman, et.al, 2014). The adoption of 

the Hyogo Framework in 2005 by over 160 countries highlights the united international focus 

on disaster risk reduction (UNISDR, 2005) while the adoption of Sendai framework which 

emphasize the “build back better” concept (UNISDR, 2015).   

Conceptual Elements in Governing Flood 

Taking into account the stated above principles and theory, a comparison was made based 

on the key concepts found in COBIT, Hyogo and Sendai Framework. The following table 

summarizes the strength of COBIT, Hyogo and Sendai as compared to current practice of 

NSC Directive and KSOP in Malaysia.  

Table 1. The strength of COBIT, Hyogo and Sendai as compared to current practice 

of NSC Directive in Malaysia. 

Key concepts for exam-

ined practices 

 

Present Practice                                COBIT   Hyogo   Sendai 

NSC        KSOP         

Accountability √ √ √ √ √ 

Communication  √ √ √ √ √ 

Community involvement X √ X √ √ 

Information sharing X √ √ √ √ 

Performance measurement X X √ √ √ 

Learning and growth  X X √ √ √ 

Strategic alignment  √ √ √ √ √ 

Risk management √ √ √ √ √ 

Resource management √ √ √ √ √ 

Value delivery  √ √ √ √ √ 

Institutional support √ √ √ √ √ 

Stakeholder engagement  √ √ √ √ √ 

Cross-agency collabora-

tion  

√ √ √ √ √ 

Education, partnership 

and research  

X √ X √ √ 

Organizational structures √ √ √ √ √ 

 

Accountability is associated with roles and responsibilities which improves transparency. 

Cross-agency collaboration is initiated through communication process for information shar-

ing purposes. Community needs be knowledgeable in Disaster Management (DM) specifical-

ly in early warning phase for timely response. Stakeholder engagement and organizational 

structures is vital for the right decision making process. The key areas in governance com-
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prises of risk management, optimal use of resources, strategic alignment, value delivery and 

performance management. The learning and growth are the elements needed to access the 

performance measurement. Institutional support can be established through partnership and 

research. The research concludes with recommendations on the use of the framework to im-

prove the FD governance in Malaysia. 

METHODOLOGIES  

The study is initiated by reviewing the NSC Directive No.20, KSOP, Hyogo, COBIT and 

Sendai framework. The justification for the selected document in the study has been justified 

in the earlier part in Introduction. The conceptual model is derived from the Directive No.20, 

KSOP, Hyogo, Sendai and COBIT (Table 1).  

The conceptual model is further validated through field study which comprises a series of 

interview, observation and document study. Interview session was conducted with respond-

ents from several responding agencies in Malaysia including Fire and Rescue Department 

(FRDM), Welfare Department (WD), Road and Transport Department (PWD) and Depart-

ment of Drainage and Irrigation (DID). The goal of the interview session is to probe into the 

gaps identified in the Governance for Flood Disaster (GFD) practices in Malaysia specifically 

in the community involvement, information sharing, performance measurement, learning and 

growth, education, partnership and research and early warning.  An observation was conduct-

ed at Fire and Rescue Department (FRDM) operation room with the goal to observe the use of 

IT in information sharing process across-agencies and to access the performance measure-

ment tools and mechanism for learning and growth purpose.  Document studied in the study is 

the MyFire Journal by FRDM with the objective to strengthen the findings related to perfor-

mance measurement and learning and growth element in achieving the FD vision and mission, 

cross-agency collaboration and resource management. The information derived from field 

study was further gathered to construct the proposed GFD framework.  

PROPOSED FRAMEWORK  

The identified elements in the theoretical framework and findings from the field study lead 

to the GFD framework construction as presented in Figure 1.The framework consist of ten 

(10) building blocks components which are namely: Flood Impact Reduction; Risk Manage-

ment; Resource Management; Nationwide Flood Workforce (off-site; field/on-site; Mobile); 

Public (off-site); Education, research and  Partnership; Integrated nation-wide flood system; 

Open Data Platform Interface; Value Delivery and Performance Measurement.  
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Figure 1. GFD Framework 

Flood Impact Reduction is the goal in FM. COBIT, Hyogo and Sendai framework high-

light the importance of specific goals in achieving the specified outcomes. Risk management 

is in line with COBIT, Hyogo and Sendai theory. Risk management aims to reduce the identi-

fied risk, prevent new risk and strengthen the resilience towards disaster. Risk management 

has been implemented in Malaysia. It is evident that in actual practices in NSC Directive No. 

20 and KSOP, potential risks are identified before the flood occurrences and preventive 

measures are taken to minimize the disaster impact. Resource management is mentioned in 

COBIT, Hyogo and Sendai theory. Apparently, resource management is practices in both 

NSC Directive No. 20 and KSOP. Identification of resources and coordination of the re-

sources are among the task executed in Malaysia FD practices. Value delivery is one of the 

key areas for governance domain as mentioned in COBIT, Hyogo and Sendai framework. 

Each of the FD process is required to deliver specified values. As highlighted in COBIT, Hy-

ogo and Sendai framework, performance measurement articulates good practices, assessment 

and measurable Key Performance Index (KPI). It is evident that Malaysia Practices are lack 

of performance measurement and learning and growth. 

The Nationwide flood system components are integrated nationwide flood system, opera-

tional database, data warehouse, open data platform interface and flood services. The compo-

nent presents end-to-end the use of IT infrastructures to facilitate the communication process 

and information sharing. Operational database is used to manage real-time flood data. It cap-

ture, stores and disseminate FD information across agencies.  Data warehouse is a FD report-

ing and data analysis system. Flood plain system is the implementation of FD plan according 

to the district based on the data retrieved from the data warehouse. Open data interface are the 

mechanism which gives access to the users with the designated privilege specified in the sys-

tem. Flood services are tools and technologies used to access the flood system.  

Community involvements are essential to raise the public awareness in DM specifically 

for life saving protective mechanism.  Public (off-site) are community whom can be engaged 

to play a role in DM. Hyogo and Sendai emphasize the elements of education, partnership and 

research in DM as national practices. Collaboration with public and private institutions across 

the globe offers opportunity for the development and implementation of DM standards and 

plans at local, national and regional levels.  

HOW THE FRAMEWORK IS USED 

This section creates three (3) hypothetical scenarios where the GFD framework is imple-

mented in the scenarios (before flood, during flood and after flood) for district Z in Malaysia. 

When flood is imminent, NSC issues alert to flood workforce (Department of Irrigation and 

Drainage, Fire and Rescue Department, Ministry of Health, Public Work Department, Wel-

fare Department, Royal Malaysia Police, Malaysian Armed Forces and Civil Defense De-

partment to be on standby (Refer nationwide flood workforce of the framework). They are 

grouped into Off-Site, On-Site and Mobile. The specific Floodplain system for District Z is 

system in use for managing the flood activities of the district (Refer to the Flood Plain System 

in the framework). As such, relevant data pertaining to the district is invoked (Refer to Data 

Mart in the framework). During standby mode, the off-site workforce will be dispatched to 

the identified operation center at district Z. 

During Flood, the mobile workforce will be mobilized to monitor and help in the FD oper-

ation. The on-site workforce will execute the task as stated in the District Z SOP. The com-

munication between the mobile workforce and off-site goes through the operation center and 
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established using communication devices such as GIRN and walkie-talkie. NSC will be up-

dated by the nationwide task force (on-site/off-site and mobile) regarding to the situation at 

the District Z. The authorized on-site workforce and mobile workforce will update the opera-

tional database.  

After Flood, each FD process performed in District Z need to be measured via specific 

tools and mechanism such as KPI. The output from the KPI is used to ascertain the FD pro-

cesses achieve the specified goals (value delivery). Best practices and lesson learnt needs to 

be taken into account for continuous improvement cycle via learning and growth process (Re-

fer to performance measurement in the framework). 

CONCLUSION 

The proposed GFD framework could  improve the aspects of governance in flood man-

agement by taking into account the existing practices (gathered from the study the NSC Di-

rectives no. 20 and the KSOP) and carefully integrates elements, principles and concepts 

(from COBIT, Hyogo and Sendai) for what is lacking. The framework has filled in the gaps 

identified in the current Malaysian practices specifically into performance management, edu-

cation, research and partnership, community involvement, information sharing and the devel-

opment of acceptable learning curve for learning and growth. The components in the frame-

work promote clearer roles and responsibilities, transparency, and assist in the decision mak-

ing process.  

It is hoped that the framework could be used to guide the overall improvement of the flood 

impact reduction activities. The spirit from Hyogo and Sendai injected the importance of edu-

cation and public/community engagement in facing the disaster. Data and information is the 

key to flood process. This is where the principles and key processes of COBIT contribute to 

the framework.  It offers a well-established practice that understands the nature of information 

and the technology that manipulates the information.  All-in-all, the framework is promising 

to facilitate the controlling, directing and monitoring of the FD process.  
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