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SUMMARY 

 

 

Task accomplishment is important aspect for disaster management 

organizations. This is more challenging for disaster management organizations 

to make accurate decision according to the situation and nature of crisis. Some 

certain standards and effective system is required to overcome the crisis 

situation. Coordination and communication are two important aspects for 

performance management. For efficiency and effectiveness disaster 

management planning processes should be enhanced. The processes should be 

integrated and synchronized. There is a need to develop a framework for 

disaster management organizations. In Disaster Management the major 

challenge for organizations are task accomplishments with efficiency. The 

present study describes “Command and Control” application and proposes a 

holistic framework for decision making and strategic planning. The study 

revisits the models and establishes a real and operational model for Disaster 

Management Organizations. It provides complete support and awareness in 

crisis operations; furthermore decision making will provide effective results 

that enhance the processes.  

 

This research will provide a direction to Disaster Management 

Organizations and institutions for planning and decision making. This study is 

highlighting the important aspects of disaster management, such as on time 

response, strategic planning, communication, and coordination, decision 

making, control and monitor the activities. With the help of this research the 

DMO’s can make quick decisions according to the nature of disasters. Task 

accomplishment is becoming more challenging due to environmental 

problems, and the unpredictability of crisis. This research will come under the 

traditional domain of strategic management and performance management. 
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CHAPTER 1 
 

INTRODUCTION 
 

 

1.1 GENERAL BACKGROUND 

 

 In 2010 and 2011; Pakistan has faced the worst floods of the past 

hundred centuries. The heavy monsoon rains starts in July 2010, as a result it 

affected widespread most regions of Pakistan; exclusively the fertile Indus 

River basin (Indus, Sutluj, Jhelum, Chenab, Ravi). Almost one-fifth of 

Pakistan was affected by this flood. As the National database the death toll 

estimated 2,000. Nearly 20 millions of people were directly affected by the 

catastrophe through demolition, loss of families, disruption of houses, 

resources, businesses and transportation. This was caused the shortage of food 

items, medicines and shelter for the affected people and sufferers. The direct 

and indirect financial implication of this disaster indicates huge loss 

approximately more than into billions of rupees. The 8th of October, 2005 

witnessed an earth quake with a magnitude of at least 7.6 on rector scale 

affecting Northern Pakistan. The worst affected areas were Azad Kashmir, 

Khyber-Pakhtunkhwa, and Northern Punjab. The official human mortality 

from this earthquake was about 74,698. International agencies estimated about 

86,000 people dead.  

 

 Similarly, in international arena the eastern states of Japan in 2012 have 

experienced an earthquake of rector scale 9.0 which was one of the worst cases 

recorded in the history. The Japanese authorities reported more than 21,000 

deaths or missing people in the aftermath of this natural disaster (Singapore 

Red Cross, 2010; Pakistan Floods, 2010). Sichuan earthquake, China (2008) 

on 12 May, 2008, Sichuan quake was a severe earthquake which rated 8.0 on 

the rector scale. The human casualties were estimated at over 70,000. Direct 

loss and fatalities from the interruption was about $29 billion. Massive quake 

kills nearly 10,000 in China (MSNBC, 2008). Another disaster that occur in 

USA known as “California Super Storm Sandy" (2012) is also a sad scenario 

that sank western California. Sandy was an extraordinary storm, a combination 

of 3 different weather systems morph into a large super storm. This is so-called 

"Big One" that makes many Californians nervous even today and 24 US States 

were in some way affected by Sandy. The most affected areas were the New 

Jersey shore, Maryland, New York, and Coney Island.  
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1.2 DISASTERS IN PAKISTAN 

 

 Pakistan is facing earthquakes since last few years. Floods, cyclones, 

and droughts intensity factors are increasing day by day Although, Pakistan 

has a recovery and response plan for disaster management but due to lack of 

information, communication and resources, the system cannot be properly 

executed. 

 

 Government response is almost poor due to unavailable and lack of 

resources as well as improper and inadequate training for task 

accomplishment. All donor organizations usually follow the directions set out 

for contribution through the government agencies with vague information, 

instructions and procedures. The systems needs to overcome on disasters need 

to update procedures. National Disaster Management Authority is working on 

crisis management and other issues related with disaster management. The 

major concentration of National Disaster Management Authority is to 

formulate a strategy for significant authority system that is competent for 

holistic disaster management. 

 

 District government is responsible for local level arrangement of task. 

However, Local Government Ordinance (LGO), 2001 has again proven to be 

weak in disaster response. National Disaster Management Authority (NDMA) 

framework proposed an integrated structure on regional level but the 

prevailing culture of incompetence and indifference is not properly responsive 

to a crisis situation. The emergency responsive agencies such as the massive 

Civil Defense services, firefighting and police emergency are equally lacking 

the equipment and financial resources to affectively deal with these large scale 

disasters. 

 

 Pakistan Red Crescent Society (PRCS) has designed institutional 

framework from relevant practices and knowledge. October, 2005 earthquake, 

PRCS has passed a notification for resources from the global Red Cross 

network. It has contemporary relevance but lacking in operations. It need to be 

collaborate the procedures with proper guidance and control for an effective 

disaster response players. 

 

 Due to old rules and regulations the procedures and policies are not only 

inappropriate, but they lack professional supervision. The trouble is also due to 

overlap in actions, lack of leading agencies in a local surroundings and 

inadequate government policy. Though the best operational services have 

given assistance to the leaders who are working in the absence of an integrated 

structure leaves much to be desired. In Pakistan the Government of Punjab has 

introduced a well-economic emergency service availability, which is identified 
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as ‘Rescue 1122’. So the present services are with lack of resources need to be 

integrated for effectiveness and sustainability. Besides all such agencies need 

to do periodic joint work exercises to test both their operating procedures and 

equipment in order to be effective in a real disaster situation. These regular 

work exercises should define a policy so, that in such emergencies the 

residents can be helpful in times of natural calamities.  

 

 The disaster management organizations of Pakistan should improve 

early warning for multiple disasters. Proper procedures must be tabulated and 

put to immediate use when an early warning of these disasters is received. At 

present there is no warning system for vulnerable people who are living at 

against sea-side hazards, flash floods and in hilly areas. It is essential, to 

organize a timely response system through the full governance system, 

whenever an early warning is received. Evaluations systems identify 

weaknesses in disaster response in a society. A proper and timely response 

because of early warning can be a great help in lessening the suffering from a 

natural disaster. Besides adequate relief, remedy or compensation can be more 

methodically and equitably dispensed if all systems function properly. Systems 

must be accurate first by framing standard operating procedures that support 

sustainability and clarity in function and deliverables. There is no replacement 

to structure the system for predictable standards. 

 

 Immediate response to disaster related activities required special experts 

with different skills, complete instructions, and different training workshops 

with universal and appropriate standards. The evaluation shows that there is a 

constant absence of planning element, immediate on time response to 

forewarning systems. The operational emergency planning should be effective 

and strong. The disaster management organizations have the power and ability 

to handle different circumstances, but due to lack of interconnection between 

activities the expected results cannot achieved fruitfully. 

 

 Communities are essential for disaster response units. When we 

configure the first line of defense for disasters, we find that they lack of 

expertise, resources and collective association. Support is needed for building 

structures and disaster related processes. The affected regions have to be 

known and actions towards on time response. This can encourage a socially 

responsible state of mind to make the next generation more hazard conscious 

and create awareness. The districts and communities are responsible in disaster 

response activities and its impacts. Current experiences have adequately 

highlighted their evident boundaries.  

 

 As disaster coping mechanism is getting difficult the forewarning and 

strategic planning process should be incorporated for effective outcomes. By 
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drawing and analyzing new procedures, and synergies, we can improve 

disaster management systems. The disaster management plans should be 

revised, the major issue is how to protect and survive people? A shared link is 

required between local government and disaster management organizations. 

  

 The Command and Control concept with respect to Disaster 

Management simply stated is a system with command and control to manage 

the procedures. This research examines the impact of Command and Control 

on the Disaster Management of an organization for the implementation of new 

expertise. Disasters on national and international level has been predictable to 

meet the diverse and ever changing needs of the Disaster Management 

spectrum to prepare the organizations with conceptual and technical 

knowledge towards all operative measures. Disaster Management is 

continually restructured with contingency situation and variation in 

procedures. The fusion of task excellence with practical expertise expands 

capabilities of Disaster Management Organizations and gives them a cogent 

understanding of operation challenge.  

 

 C2 architecture along with Disaster Management, are designed to 

provide an opportunity for working organizations to enhance their 

effectiveness and capabilities. In the domain of Disaster Management, a vital 

component is "Disaster Response with Command & Control", because it is the 

first component which needs activation in case of disaster. It provides a 

complete system for disaster response. Before going further, we need to 

understand various factors of a disaster with command and control perspective. 

Because the catastrophe so called is massive and synchronization of tasks 

becomes unfeasible. At times the task which has to be addressed first may 

have to be dealt a little later in order to streamline other issues that become 

substantial.  

 

 

1.3 LESSONS LEARNT FROM PREVIOUS FLOOD RESPONSES 

 

 OCHA has evaluated the performance of disaster management 

organizations working in Pakistan. The evaluation was about disaster 

management on time response and decision making capabilities. The main 

purpose is to develop a framework to create awareness, decrease the risk 

factors, examine the nature of hazard and forewarning mechanism, The 

emerging trends and new techniques should be applicable that will decrease 

the vulnerabilities. Create awareness to societies, local government that how to 

govern the activities and what should be a response regarding nature of hazard 

is major issue. In many organizations mitigation element is missing. The 

assessment is indicating the strength and weaknesses of disaster and crisis 



 5 

management organizations. OOCHA contribution is on enhancing the on time 

response activities of disaster management organization and communities.  

 

 Pakistan is most popular country regarding natural and man-made 

catastrophes. In October, 2005 country faced a massive earthquake in previous 

history. The major occurrence of quake was in Himalaya, Karakorum, Koh 

Hindu Kush areas. In 1935 an earthquake of greater than 6.5 high scale 

shocked Quetta and approximately 35, 000 were dead. The early period 2005 

due to earthquake previous studies highlighted that country is facing disasters 

constantly. Pakistan has faced tsunami and other sea-based disasters. In 1935 

an earthquake on 8.5 Richter scale affected Baluchistan seashore due to 

tsunami, almost 4000 people killed as well as fishing town was drastically 

affected. Karachi and Gawadar were also at threat. In 1999 a cyclone in Thatta 

and Badin caused economics loss and many people lives affected extensively. 

The coastal related areas have same impact of heavy rains in 2003. 

 

 In summer season the heavy floods, water crisis and land sliding 

disasters often in monsoon season caused loss of human life and property 

losses. Due to unpreparedness we cannot overcome the disasters. Although 

droughts hazard also cause financial losses, viral infections, for example bird-

flu virus and dengue fever. The rate of dengue virus is constantly rising up and 

almost 4100 people were affected in Karachi, Punjab and other regions. Media 

is trying to focus on these issues regarding preparedness. 

 

 Disasters are creating difficulties, day by day related with many 

incidences of road accidents, fire issues and industries collapsed. The tragedies 

cause damages and destructions, communities and government have to 

conscious about the effective practices. Emergency organizations need to 

enhance and update their procedures for better accomplishment of the task. 

Pakistan has a power of being a nuclear state. The nuclear protection standards 

have to be adopted. 

 

 In Pakistan poverty level is increasing rapidly, as well as increase in 

population rate, limited resources, un-clean environment with health issues, no 

awareness of hazard protection measures are creating troubles. Formalized and 

effective procedures are required. Forewarning system is required with on time 

response activities and communication processes for people to respond. A 

well-organized structure is needed for act and responses. Hence there is no 

present system to recognize communities and urban regions from the flood 

overflow crises. In many organizations there is no concept of risky factors, 

awareness, no participation of government and corporate relief and fund 

procedures. The vulnerability is rising from low to high regarding massive 

floods. 
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 Due to limited interconnection between activities and forewarning 

systems, the danger can shift into disaster condition if appropriate actions with 

government response system not taken immediately. Right now there is no 

forewarning system and preparedness plan exist. Consequently October, 2005 

has given consciousness and instructions to follow about hazard. Draught 

related system for early warning is in working. Government plays a major role 

at local and regional level. The Disaster management organizations, 

Institutions, and emergency response organization needs to be governed. They 

have to revise their processes and plans. These are the most emerging 

challenges. National Disaster Management Authority has identified many steps 

to improve the efficiency of local government and decision making 

procedures. 

 

 

1.4 NEED FOR UNIFIED DISASTER MANAGEMENT SYSTEM 

 

 Disaster Management has become a universal and important issue to the 

management of crisis all over the world. So numerous changes have been done 

by the Disaster Management Organizations globally in disaster arena. 

Research will look at the link between the Command and Control with respect 

to Disaster Management. 

 

 We see that countries faced disasters in past and would likely to be 

similar in future therefore countries have to prepare for disaster management. 

Disaster management also known as emergency management it includes 

evacuation, shelter, preparedness activities before, during disasters, medical 

aid, rebuilding and support societies. A comparative discussion of Disaster 

Management practices and systems focus on the extent that why Disaster 

Management is facing difficulties to handle in the crisis circumstances? It will 

be the major and vital part of this thesis. The emergency response services in 

Pakistan are not fully organized and collaborated. The aftermath of October, 

2005, earthquake affected Azad Jammu Kashmir, NWFP, the consequences of 

related disaster were the loss of human life, and resources. There is a need to 

establish an institutional policy to overcome the crisis situation to coordinate 

and implement the strategies.  

 

 The Command and Control mechanism is applicable for Disaster 

Management. The complexities of disaster management, coupled with the 

growing needs of multitasking operations that has increased the need for 

effective and stable disaster management processes that can be applicable for 

emergency response organizations. The need for strong policy planning has 

been fulfilled with the execution of Command and Control. The Command and 
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Control are major essentials of disaster management and would engage to 

integrate the function of the first line of defense for disaster. This research will 

examine the role of Command and Control with Disaster Management 

nationally & internationally that will provide inspiring corpus of knowledge on 

the dynamics and challenges of managing operations that how different 

approach reflects execution and other imperative factors. The major challenges 

for disaster management at the present time this needs to augment and boost 

up the knowledge about specific task like command and control action to its 

greatest assistance. This chapter evaluates the performance of two major 

services Civil Defense services and Pakistan Red Crescent Society (PRCS) are 

major organizations to govern the structure. 

 

 

1.5 DISASTER MANAGEMENT ORGANIZATION  

& AGENCIES WORKING IN PAKISTAN 

 

 Disaster management also known as emergency management which 

comprises on preparation before disaster, evacuation, accommodation, medical 

aid and awareness, reconstruction and support society after natural disasters 

such as, earthquakes, drought, tsunami etc. Voluntary organizations include 

National Disaster Management Authority, Active Learning Network for 

Accountability & Performance and Pakistan Red Crescent Society plays a vital 

and crucial role in providing the services after disaster. 

 

 

1.5.1 Civil Defense Services of Pakistan 

 

 Civil Defense Service in Pakistan has established by British 

Administration. These services organized at country level. The Act 1952 Civil 

Defense organization is responsible for actions related to protection of overall 

nation regarding any crisis. In 1993, the mission of this organization is to 

enhance the processes with effective methodologies for natural and manmade 

catastrophes.  

 

 

1.5.2 Pakistan Red Crescent Society 

 

 In past the basis of Pakistan Red Crescent Society (PRCS) was named 

as a Red Cross Society before sub-continent of India. In 1948, through the 

government act, it was re-designed as “Red Cross Society” in Pakistan. The 

(PRCS) Pakistan Red Cross Society gain strong association from International 

Federation of Red Cross, as well as with International Committee of Red 

Crescent and with many countries. This service in actively playing a major 
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role in all four provinces, 80 regions, and has a coordination workforce of 

approximately 1000. 50,000 volunteers are working with wholeheartedly. 

PRCS worked competently in disaster response activities at national and global 

level. These are working for relief activities, accommodation, restructuring, 

water and sanitation problems, cleaning environment activates, and improve 

living standards.  

 

 PRCS has decision making capability in disaster response activities, the 

mission of this organization is to provide emergency health care services, 

standardize the operational procedures and reorganize the task settings. Due to 

the association of ICRC and IFRC organizations creating more power and 

strength to overcome the hazards. Global network is most important for 

organizations, government and organizations should be in collaborate in pre, 

post and during disaster operations. A uniform crisis response policy is 

required to manage the unexpected situations. PRCS should work for more 

contribution of improved services. PRCS is a disaster and crises response 

organization. PRCS has more authorized power from past years of practices, 

knowledge, and skills. PRCS has adopted operational standards. Disaster 

management required to work more systematically with governance to 

accomplishment of task. 

 

 The problem is related with emergency services. A well-defined system 

is required for emergency services. The services related with appropriate 

procedures, resources, on time ambulances and firefighters response. The 

major faults in urban areas where multiple storied buildings are raised up day 

by day and ignoring fire prevention system, for example Karachi is growing 

rapidly without firefighter stations. Due to shortage of space there is hardly 

any place available for emergency services organizations due to negligence 

and institutional exploitation. In such condition, the effectiveness of 

emergency services will be failed to respond. These difficulties are relevant 

with the value of services provider.  

 

 Now there is a need to integrate the emergency services locally to avoid 

duplication of activities. This matter has been discussed as a debate by 

different decision makers but no any positive results yet. This happens due to 

non-existence of an operational policy and governance. For instance the 

administration governs firefighter organizations, these organization have no 

any update policy, so the condition becomes void to overcome. Firefighter 

services have been established under 2001, Act of parliament as a Tehsil 

Community. This Act was revised after some time, to place these services 

under the control of city government in major cities.  
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 Most crisis related services have not knowledge about different practices 

at training workshops. Rarely few organizations are concentrating on foreign 

training. There is no any collaboration in country to share professional 

practices. Just only Karachi firefighting service is associated with Houston 

Fire Department to enhance their procedures and adopt highest standards of 

living. The major difficulties in firefighter services are implementation of rules 

and regulations and appropriate actions. There is no integration between 

actions. The duplication of actions creates trouble. All efforts are towards to 

improve the quality and value services. Police emergency services are working 

all over the world over the past number of years. These services help and assist 

people by immediate response; crisis medical aid facilitates direct leadership 

and also provides home facilitation services.  

 

 The firefighting services have fascinated media more attention towards 

it, but unfortunately due to lack of budget and resources the emergency 

medical services are not successful e.g. ambulances, medical aid. The training 

courses have been generally limited for police officers and those who hired in 

such services they have to learn through practice. This is important for 

feedback to enhance the quality of services.  

 

 In 2004 another emergency services were designed with the name of 

Punjab Emergency Service known as Rescue 1122. This service attains good 

repute by providing quality services. According to statement 24,000 fatalities 

provides on time response, medical aid, and safe transportation. If we contrast 

with further emergency services, Rescue 1122 creates a positive impact on 

environment. It proposed extensive integrated emergency services. The 

operational control block monitors current processes through satellite based 

networking systems. It has also the system of data record keeping and analysis 

of new trends. To enhance training and operating techniques the international 

standards has been adopted. A well-organized system requires interconnection 

between disaster management organizations. Firefighting Services 

collaborated with civil Defense and consider as a one structured platform. 

 

 A man who created a free charitable emergency relief service in 

Pakistan, The service organizer name Abdul Satar Eidhi popular all over the 

Pakistan. He has shown remarkable results in contributions. He leads neither 

through his performance and actions nor with arguments. Eidhi Ambulance 

service is working with excellence in Pakistan, where government 

performance services are completely unsatisfactory. The purpose of Eidhi 

Service is saving life of people and creates operational measures of emergency 

evacuation.  
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 Emergency Relief Cell is responsible to monitor the disaster activities 

and create a framework for disaster support mechanism. The traditional Relief 

Commissioner constructed provincial Disaster Management designs that are 

now being adapted for National Disaster Management Authority procedures. 

In Punjab, Relief Commissioner is responsible for immediate disaster response 

and restructures the activities. By making effective plans and policies, we can 

improve our decision making processes. In terms of action planning NDMA 

has early warning systems, strength to handle the crisis response phenomena. 

Much work is pending in Pakistan regarding disaster management, but in a 

promising way UNDP (United Nation Development Program), ISDR 

(International Strategy for Disaster Reduction), and OCHA (Office for the 

Coordination of Humanitarian Affairs) are supporting very well. 

 

 The Catastrophic events are typical examples where crisis management 

plays a significant role. Circumstances in which successful handling of ground 

reality arising from such large scale destructions, can only be overcome 

through the application of well-organized Command and Control systems to 

handle such situations. Disaster Management includes handling the whole 

disaster spectrum with preparation, feedback, rescue, rehabilitation, and finally 

refurbishment. This research highlight to improve the performance of Disaster 

Management Organization by enhancing its command and control systems 

(C2).The research can also be used in other domains like military deployment, 

emergency situation control, etc.  

 

 The response in case of disaster is most important. It is the key feature 

which needs activation in case of disaster. This system generates the desired 

information in the simplest way possible; however the contribution for such 

information has to be concrete and absolute. If this process executes 

appropriately then maximum rescue is assured. For crises management, it 

delivers stability between efficiency and control. By enhancing the operations 

in emergency situation provides efficient and appropriate response to 

catastrophes especially through shared application of operational procedures, 

implementation and rapid deployment of resources. It also indicates the 

reduction of disaster, controlling the platform and emergency response through 

active exchange of knowledge, and expertise using various sharing and 

learning modes. 

 

 The concept of command and control have been in use on national and 

international level for about 30 years, but in Pakistan it still needs to be 

implement for crisis situation. In this context successful operation of 

Command and Control for “Disaster Management” can aid in improving the 

decision making process. Conditions in which successful handling of 

circumstances arises from such large scale destruction, it can only be done 
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through the application of a Command and Control. Command and control is 

most important structural design, which needs more and more deliberation to 

work on.  

 

 

1.6 RESEARCH QUESTION 

 

 Pakistan is facing crisis, disasters since last few years, for example 

cyclones, floods, droughts, thunder-storms and flash floods. Pakistan has a 

recovery and response plan but due to lack of information about the nature of 

hazard, communication and coordination problems, lack of resources, 

inappropriate procedures, the system and task cannot execute efficiently and 

properly. Government response most time fail due to improper and inadequate 

training and processes for task accomplishment. Same problems are facing by 

defense services, military organizations operations, firefighting teams and 

police services. There is a need to develop the system and enhance the 

processes to overcome on disasters. 

 

 The purpose of this study is to create competitive advantage for Disaster 

Management Organizations. This competitive advantage can be restructure the 

processes and develop new framework to make organizations more efficient. 

So our research question is 

 

• Which processes are absent in Command and Control System 

(C2) of emergency organizations in Pakistan? 

 

 What are the hurdles we are facing and what are the gaps regarding 

limited resources, coordination, and communication? How disaster recovery 

agencies can improve their response time? 

 

 

1.7 AIMS AND OBJECTIVES 

 

 The main objective of command and control is to enhance the process of 

flow of information and coordination among institutes. The aim is to develop a 

unified mechanism to the disaster of its practical and environmental obstacles. 

Enhance the processes of all disaster management organizations missions. 

Eliminate duplication of activities. 

 

 The research is interconnected with the spheres of ‘Strategic 

Management’ and ‘Performance Management’ in the traditional “Management 

Sciences” domain. The specific objectives of the research are:-  
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a. Develop C2 architecture to improve the performance of large 

scale Disaster Management Organizations in Pakistan. 

 

b. To improve the decision making and coordination capabilities of 

Disaster Management Organizations. 

 

 

1.9 SIGNIFICANCE OF STUDY 

 

 The domain of Disaster Management with Command and Control has 

emerged as a multi-task exploration outline for addressing the challenge. Main 

purpose is to gain competitive advantage for an organization. This competitive 

advantage can be in the form of generating new ideas, creativity and 

integration of operations for Command and Control to make it more efficient. 

Improved Command and Control capability of an organization would help to 

develop their processes efficiently, increase innovative aptitude, improve the 

performance and reduce the crisis situation. Further development and 

modification of proposed approach will ultimately leads to knowledge and 

provide robust autonomous operation analysis platform that can effectively 

control the situation and overcome the issues.  

 

 C2 is command and control. It is power and direction that appropriately 

entitles to commander for achievement of the task. C2 accomplished through 

predicting, organizing, coordination; monitor the activities, communication 

and operations for accomplishment of mission. Architecture in this research 

applies to structured approach for establishing organizational processes so as 

to improve organizational performance.  

 

 Since twentieth century, disaster management focus on communication, 

coordination and expertise. In Disaster management organisation there should 

be a system of consciously coordinated activities to handle the complex 

situation to obtain objective. How to manage and organise the people who are 

suffering is quite complex and challenging task for any disaster management 

organizations. To manage people, disaster management organization must try 

to understand the needs and requirements that what are the factors or 

consequences what ought to be enhanced? Recent years have witnessed a 

number of countries & regions globally being targeted with devastating natural 

disasters as we observe a continuous increase in human population. 

Consequently, it is feared that such disasters in future may lead to rising 

human loss.  

 

 Disaster management organization mandatory for any country but in 

several cases, they are not adequate to determine that what root cause is? 
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Recent theories have suggested that successful accomplishment of task is a 

function of the configuration among lots of variables such as performance of 

Disaster management organization, expertise, organization structure, disaster 

management process, management & coordinating skills, standards, and 

command and control capabilities. As the human population grows up and 

natural resources decline, there is a need to apply command and control 

system. We see that countries have faced disasters in the past and would likely 

be facing similar disasters in the future and therefore the countries have to 

prepare for Disaster Management.  

 

 

1.7 STRUCTURE OF THESIS 

 

 A brief structure of thesis mentioned below in the form of table 1.1. 

 

Table 1.1 

Structure of Thesis 

S.No. Chapter Description 

1 Introduction 

A general background of disaster management 

has given. Past flood responses lessons identified. 

An overview of Disaster Management 

Organizations & Agencies working in Pakistan. 

Significance of Disaster Management systems has 

described. As well as Aims and objectives are 

defined. 

2 

 

Literature  

Review 

A long discussion on disaster management 

research, frameworks. The research related to 

overcome the crisis. To manage the task 

effectively and efficiently. 

3 

 

Develop a Unified 

Command and 

Control System 

By analyzing both models, an integrated 

framework has developed with VSM and OODA. 

Main focus is on recovery, response and decision 

making. 

4 
Research  

Method 

Meta-analysis. Critical analysis of all C2 models 

and decision making frameworks. 

5 
Future  

Research 

This chapter will identify the views and concepts 

of C2 Architecture, and gives the directions to 

future avenue. 
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CHAPTER 2 
 

REVIEW OF LITERATURE AND  

RELEVANT PRACTICES 
 

 

2.1 BACKGROUND 

 

 The literature review contains diverse assessments of Disaster 

Management Systems through research published during (1939-2013). The 

purpose of this research is to analyze the performance of disaster management 

systems and improve the performance of disaster management organizations. 

Organizations are usually complex in nature. The aim of this research defines 

the factors regarding what, when, why and how certain difficulties effect the 

disaster management organizations. In addition, such studies endeavour to 

learn and develop new practices and transformation in processes. The results 

of these studies are beneficial for organization performance. The research 

generates the problem solving methods. As the current trends are changing 

rapidly and new methods are using for support and execution.  

 

 

2.2 COMMAND AND CONTROL MODELS 

 

 Different types of C2 models and other disaster management 

frameworks have been identified. In detail all previous and current models of 

command and control discussed. We describe that how system can support 

with C2 architecture and can visualize the contemporary situation. In disaster 

management one vital aspect is interconnection between different 

organizations and their processes. The crucial factors of this research is on 

time response, recovery activities, inter and intra organization collaboration.  

 

  

2.2.1 Plan Do Check Act Model 

 

 Shewhart (1939) proposed the “Plan - Do - Check - Act (PDCA)”  

model initiated for excellence. This model was aimed to evaluate the 

efficiency of domestic and municipal organizations. This ‘Plan’ establishes  

the objective and process to develop consequence with anticipate result.  

It is recommended that ‘Do’ implement the plan, execute the process and 

develop the product. ‘Check’ analyzes the actual result with expected result. 

‘Act’ analyzes to determine the major root cause that how we may well 

enhance our product or process? Shewart was declared with a cyclic model 
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(Specification - Production - Inspection). PDCA is the important perspective 

of management for innovation and stay ahead of completion. 

 

 
 

Fig. 2.1: Plan Do Check Act Model (Shewart, 1939) 

 

 

2.2.2 Stimulus Hypothesis Option Response Model 

 

 Wohl’s SHOR, (1981) states Stimulus-Hypothesis-Option-Response 

(SHOR) Model” for armed consequences and activities. SHOR is for the store 

and recall the information. SHOR’s focused on strategy and establishing sub-

processes.  

 

 

Fig. 2.2: Stimulus Hypothesis-Option-Response Model (Wohls, 1981) 
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2.2.3 Model of Human Thinking in Supervisory Guiding Control Model 

 

 Rasmussen, (1983) declares a model of Human Thinking in Guiding 

Control. Rasmussen’s categorizes three types of reasoning. Integrate rule-

based decision-making. Rasmussen supposed that, decision makers try to 

decrease Intellectual struggle, as thinking is such a robust effort. Decision 

making expert must struggle to identify indicators that authorize them to take 

action at the lowest, skill-based level of reasoning. No need to think, just act, 

& assume via stimulus-response behavior. If skill-based reasoning fails, then 

decision making expert should follow rule-based reasoning to match the 

system’s state to a mission that they can accomplish. Rule-based reasoning 

application is shared in armed activities such as processes, policies, and 

conventional operative procedures. If rule-based reasoning is ineffective, then 

the manipulator must drop back on knowledge-based reasoning. Rasmussen’s 

model is appropriate for effective architecture of C2 structures.  

 

 

Fig. 2.3: Three-Level Model of Operator Thinking (Rasmussen, 1983) 

 

 Mayk and Rubin (1988) revised fifteen C2 models. According to them 

the present C2 prototypes are decisions theoretical in nature. They detected the 

decision guidelines and applications to optimize action for a specified 

observation.  

 

 

2.2.4 Observe Orient Decide Act Model 

 

 Boyd (1996) presented a model for command and control system. 

Boyd’s Observe-Orient-Decide-Act (OODA) model is for decision-making 

intended to identify fighter pilots in combat. OODA has been implemented by 
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other military services. OODA has been proposed for operations during 

fighting, OODA has also been acknowledged as a business process model for 

Command & Control (C2).  

 

 Observe is for analyzing the environment and acquiring the detailed 

information about the situation. It gets guidance and control from orient and 

feedback from decide and act. Orient process describes representations, 

opinions, or imitations of the World. Orientation is how to perceive, adopt, and 

perform? Decide is the process to select possible options among hypotheses 

about the environmental situation and react according to the situation 

immediately. Decide is led by internal Feed-forward from Orient, and delivers 

internal feedback to Observe. The last stage is Act which is the process of 

testing the selected proposition by relating with the situation. Act achieves 

internal guidance and control from the Orient procedure, as well as feed-

forward from Decide. It provides an internal feedback to Observe. OODA is 

more consideration on tempo i.e. the decision cycle time frame (the 

completion time frame of one action as early as possible with minimal 

response time). 

 

 

Fig. 2.4: Observe- Orient- Decide-Act Model Boyd’s (1996) 

 

 

2.2.5 Model of Recognized Primed Decision Making 

 

 Klein’s (1998) delivered a framework of standard decision making 

concept. Decision making creates from decision concept is a sub-division of 

economic philosophy. Kleins identified certain options and responded to them 

as soon as possible. He recommends identifying each evaluation option, 

weighting each evaluation, scoring each evaluation and lastly selecting the 

option with the highest weighted score.  
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Fig. 2.5: Recognition-Primed Decision- Making Model (Klein’s, 1998) 

 

 

2.2.6 Situation Awareness Model 

   

 Endsley (2000) presented a model on situation awareness. C2 is the 

main feature of this system. The commanders and their staff has the situational 

awareness to analyze the big picture, a jet view or helicopter view. They have 

to gain and maintain situation awareness. If they have lost then their decisions 

almost bound to fail. 

 

 
Fig. 2.6: A Model of Situation Awareness (Endsley, 2000) 
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2.3 DISASTER RESPONSE AND RETRIEVAL  

EFFICIENCY MODEL 

 

 Meissner et al. (2002) deliberates on disaster response and retrieval 

efficiency emphasizing on time management and direction of the community 

disaster services in command to save survivors and reduce financial damages. 

The main aim for this system is to pioneer a cohesive disaster management 

communication and information system, explicit system for communication, 

alignment, improvement of data management problems through the response 

and rescue reformation, decision support, visualization, Geographic 

Information Systems (GIS), and preparedness. The major challenge during a 

disaster is awareness of disastrous situation, then estimation of affected areas. 

The coordination and communication network are the most important aspects. 

Wide area network and local area network within a disaster site is important.  

 

 

2.4 VIABLE SYSTEM MODEL 

 

 Beer (2002) specifies the system is viable. A viable system is a system 

organized to meet the difficulties of living in a fluctuating situation. The key is 

that it has to survive and adapt. Viable system describes the explanation of all 

observational indications that had initiated to accumulate from the military 

experience. Viable system is designed for handling the complexity of 

situations. It delivers the outline & presents the procedures and opposes some 

highly argumentative problems about both the decision-making and systematic 

models. Stafford mapped a theoretic model of the brain.  

 

 Cybernetic model of any viable system clarifies that there are five 

essential and adequate subsystems cooperatively involved in an organization 

that is accomplished with shared communication. Each system is viable and 

recursive in nature. System 1 is responsible to handle the primary activities. 

Each system is viable and implements transformation. System 2 is responsible 

for information channels and bodies that allow system 1 to communicate 

between each other and system 3 to check and collaborate the activities. 

System 3 indicates the layout and control of the system as well as its resources, 

rights, rules and regulations. It provides interface between system 4 and 5. 

System 4 is responsible for the future environment and how its organization 

remains viable. System 5 depicts policy decision making to steer the 

organization as a whole and to balance the demand and needs of the current 

environment. 
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 Cybernetic is “The science of communication with control on the 

actions of animals and machine”. Broader definition is “The science of real 

and effective organization” (Norbert Wiener 1948). 

 

 
 

Fig. 2.7: Viable System Model (Beer, 2002) 

 

 In the last decade, the world has observed huge and fatal disasters, such 

as hurricanes, tsunamis, and earthquakes including the World Trade Center in 

2001. Espejo (2005) proposed that a viable system model is the most 

supportive tool for organizational strategy and analysis. It allows us to detect 

the structural mechanisms & communications within and between 

organizations. This is a platform for organizational design. VSM is important 

to steer interaction to produce actual organizational mechanisms. VSM has 

own problem solving capacity according to the demands and needs of an 

organization or unexpected hazard. 
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2.5 FRAMEWORK FOR DISASTER RESPONSE PLAN  

IN CLIMATE VARIATION 

 

 Brien (2006) shed the light on climate change variation. Disaster 

response activities are dependent on many aspects regarding weather changes 

difference. A preparedness plan is needed to recognize the certainty of weather 

difference as well as government’s assistance, to assess the weather 

dissimilarities. This model is focusing on improvement of activities with 

restructuring, and practicality of procedures. The objective of this paper is to 

reduce the risk factor of climate change. Hazards can be classify in three 

different categories natural, procedural and complex disasters. 

 

 

2.6 DATA DRIVEN APPLICATION SYSTEM MODEL 

 

 Y. Shi et al. (2007) presented an application for communication 

processes for crisis response managers with the situation consciousness. The 

aptitude towards on planning specialists, immediate responders, community 

protection representatives, the broadcast mass media. The people can deliver 

the information to administrators about the crisis situation. The individuals 

have not ability to see the crisis picture accurately, frequently given 

information always vague, contradictory and imperfect. Moreover, the 

accurate information must be stuck not articulated picture of the whole crisis 

event. For effective results empowerment is necessary for emergency 

managers. The model Wireless Phone Based Emergency Response System 

(WIPER) is proposed the concept of enhance the awareness of disaster 

response managers. This application called Dynamic Data Driven Application 

Systems (DDDAS).The succeeding segments assessment exposed exploration 

problems with the DDDAS perception. The strategy and progress structures of 

the WIPER model that address specific vulnerable problems. The paradigm 

proposed the possibilities of successful modeling approaches, and enhancing 

the investigation and forecast competences of simulation method.  

 

 

2.7 NATIONAL INCIDENT MANAGEMENT SYSTEM (NIMS) 

 

 Dourandish (2007) presented on shared military operational procedures 

for disaster management. The features are collective environment of civilian 

crisis response that frequently comprises on diverse factors, such as firefighter 

and police services, with their own mission, protocols and command 

processes. Armed C2 is expected to manage strategic procedures and actions, 

these are related with highest goal accomplishment. The integration of these 

activities can enhance the operative response during the first 72 hours of a 
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crisis. This paper consider limited civilian factors such as response managers, 

volunteers, command and control factor, role of a leader in disaster 

management organization. Hurricane Katrina was one of the most huge 

disaster in United States past history. A model of transformation with C2 

architecture was suggested for National Incident Management System (NIMS) 

for first 72 hours a major crisis happen. This time period is critical for 

response to evaluate the nature of disaster.  

 

 It is quiet expectable that countries and humanities have potential to 

respond during the initial phase of a hazard progressively. A synchronized 

framework was designed for commanders in decision making process, by 

empowering them they can accomplish the mission and desired goals 

effectively. This military C2 is well structured, with strongly bonding in 

procedures, and work competently and swiftly to overcome the crisis situation. 

 

 

2.7.1 Incident Command Model 

 

 The Incident Command Model is designed to observe and organize the 

disaster management activities. As hazard level rise up then more difficulties 

in response activities. Another command and control mechanism required to 

accumulate. Preparation and implementation of major crisis event’s protection 

and evacuation procedures are very difficult. Command and Control (C2) of 

major events can be observed as universal accomplishment of shared 

assembly, organization and investigation of facts, preparation, decision-

making, synchronization, implementation and sustainment of actions and 

events carried out by several agencies directed by diverse authorities. Thus, it 

seems that cross agencies communication; coordination, association and 

integration are important factors for a fruitful C2 of major events. Collective 

situation awareness, shared intent, trust on teams, communication and 

information sharing policies are key enablers for major events C2 efficiency. 

 

 Comfort (2007) stated that cognition is important aspect in disaster 

management. Cognition can be define as ability to analyze the intensity / 

degree of hazard (crisis) and which community is affected and unprotected. 

According to this situation what type response is needed? As Hurricane 

Katrina proved that traditional method of standard procedures of emergency 

management failed because lack of cognition in crisis response. The author re-

establish that the system should be appropriately govern and regulate with the 

changes of need requirement and the public response. The suggestions for 

coordination, communication, cognition and control were re-defined to 

overcome the crisis and extreme events.  

 



 23 

 The cognition will effectively analyze the communication between 3Cs 

communication, control and coordination of disaster management. It visualize 

the disaster response activities. No action is successful with cognition element. 

The association between activities and cognition transforms into crisis 

management rule-bound set of processes. These processes based on social 

perception to examine, rationalize and regulate in fluctuating environments. It 

also timely acknowledgement, legal facts. The major contest is to form the 

capability for cognition at various stages of organization and achievement in 

the valuation of danger to helpless societies. Four Cs reframed and identified 

for cognition and emergency organization cognition, communication, 

coordination, and control. 

 

 

2.8 DECISION SUPPORT SYSTEM MODEL (DSS) 

 

 Xu (2008) Model integration is one of the vital explored areas in the 

management of Decision Support Systems (DSS). In modern disaster 

management procedures, an independent DSS framework monitor and handle 

particular decision-making essential components. There are many advantages 

in integration of these frameworks. Thus, there is a need to develop such 

models with appropriate selection and integration of models. Model integration 

describes the incorporation of different frameworks into a consistent joint 

model. The proposed system is to get an integrated framework has been 

explored as a clarification to decrease the trouble and insufficiency of dealing 

with numerous tasks. The proposed integrated model based on different 

subroutines that provide appropriate solution to the problematic crisis, such as 

dynamically changes in needs and disaster situations, in the evolution of 

decision support system for disaster management. 

 

 Christian Uhr (2009) suggests a framework for how multi structural 

emergency response management can be a tacit. A technique for gathering and 

examining facts on persons and their connections has been established and 

verified. The system is embedded in social network philosophy and accelerates 

additional investigation of the complication related with responses to disasters 

in which many assets from diverse sections of the civilization are involved. 

Moreover, in order to construct an outline for accepting, the models of 

command and control, coordination, emergence, and trust are clarified and 

associated to pragmatic studies. A combination of observed studies and fiction 

lessons is offered as a model to demonstrate how multi-organizational 

emergency response management can be enhanced implicit by reviewing 

communications between persons. Communications are fundamentals for 

coordination of activities. Such activities can be both scheduled and 

developed. Both the indicator of an interface and the actual synchronization 
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action are inclined by normative standards and personal beliefs. The system 

creators and crisis response managers should recognize this difficulty and 

improve policies to correspond the native adaptive conduct of a multi-

organizational emergency response system. When a society is crash by crisis 

such as a flood, a forestry fire, a hurricane, or a disease, numerous funds are 

carried to tolerate to encounter several desires. Such resources build an 

emergency response system. An emergency response system can consist of not 

only legislative societies but also civil service such as sacred societies, isolated 

system of government, the broadcasting and evolving clusters. This research 

mends the facts on how emergency response systems are accomplished. A 

significant hypothesis is that pragmatic expertise is a precondition for the 

expansion of normative philosophies.  

 

 The process for information gathering and investigation is embedded in 

models on social networks and concentrates probable investigation of several 

kinds of communications that develop in an emergency response system. Four 

concepts have been acknowledged for further clarifications: command and 

control, coordination, emergence, and trust. The “old” approach to command 

and control highlights the significance of a dominant power for a fruitful 

consequence of an action. The “modern” approach to command and control 

recognizes system phenomena such as self-organization, the casual grids, and 

central power. Multi-organizational emergency response management can be 

enhanced anticipated by look over communications between persons. 

Emergency response management ought to be established on the familiarity 

that variation in challenging organizations develops from modifications. An 

important challenge is to design system clarifications so that coordination 

among various local conducts can be accomplished. 

 

 

2.9 NATURAL DISASTER MANAGEMENT  

COMMUNICATION SYSTEMS 

 

 Nicolai et al. (2009) explored a solution to facilitate and accelerate the 

procedure of allocating resources during a disaster by managing the outcome 

more competently and successfully. It deliberates a research on Natural 

Disaster Management Communication Systems. It is not possible to avoid the 

costs of disasters and tragedies; however human pains can be minimized by 

effective disaster management communications at limited management levels. 

It is extremely significant for timely decisions to be done rapidly and exactly.  
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2.10 A REAL TIME DELPHI DECISION MAKING SYSTEM  

AND ANALYSIS OF CONTEMPORARY SYSTEMS 

 

 The constraints acknowledged for this system include the proposed 

model, prototype description, implementation of plan, database relationships 

system model, practical design, best scenario visualization, and so on. 

Decision making is the most important feature for disaster management. On 

spot decision making and analysis of contemporary situation is mandatory and 

intended for this perspective introduced by White et al. (2010). The constraints 

defined for this proposed system is stress, information overload and time 

pressure. This system is assigning primary importance to decisions influencing 

factors like stress, time pressure, information overload and uncertainty for the 

catastrophe managers. It is a web based tool that indicates the mutual 

coordination difficulties during a catastrophe. Practical and logical design is 

the prerequisite of this system. This system is applicable in multiple ways and 

explains the hypothesis that triggers the estimation power of the model. It 

enumerates the factors like Usefulness, Ease of Use and Confidence that 

influence the satisfaction and usage among its users. For investigators it 

supports the understanding and requirements of the operator. It tends to 

improve practice guidelines seeking assistance from current investigators. 

More than a few developments are essential to be fulfilled, so that the Delphi 

Decision Maker can be used by any crisis domain to support them in the 

utmost crucial time. 

 

 

2.11 A MODEL FOR TEMPORAL COORDINATION  

AND DISASTER RESPONSE ACTIVITIES 

 

 In disaster management traditional methods of predictability become 

irrelevant, therefore, on spot decision making and coordination become the 

only feasible method to cope with a particular event. Franke et al. (2010) 

highlighted some of the parameters like centric activities, coordination, and 

minimum response time, management of unforeseen events and cross 

organization coordination. The said paper proposed an activity centric system 

for managing crisis response activities. The resulting output is to be modeled 

using business process management systems providing the basis for this 

proposed activity centric system. Modeling phase provides the convenience of 

forecasting serious difficulties. This system can be categorized into three parts 

i.e. Activities/Dependencies, Execution and Visualization. The model 

contributes to the understanding of information systems for crises management 

and provides stability between efficiency and control with ease and 

expressiveness.  
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Fig. 2.8: Activity Centric System (Franke, 2010) 

 

 

2.12 FRAMEWORK FOR IMPROVEMENT OF WORKFLOW 

MANAGEMENT SYSTEM (WFMS) 

 

 Sell et al. (2010) contributed a framework for the improvement of 

workflow management systems to better manage the emergency response plan. 

Emergency plans are designed for incident management systems. They direct 

the procedure for evacuation and preparedness. Workflow (Emergency Plan) 

Model is based on activities, control and connections. A model for workflow 

management system proposes (WfMS) to associate the modeling, 

implementation and organization of emergency plans before and during a 

disaster. The objective of this contribution is to support the staff in the 

execution of emergency plans. It supports unstructured activities and 

delegation of resources. 

 

 

2.13 A MODEL FOR BARRIERS TO COORDINATION  

IN DISASTER RESPONSE 

 

 A proposal declared by Scotter et al. (2010) deliberates the barriers 

related with coordination procedure in disaster response. These two research 

studies have led to identify the main obstacles in coordination of disaster 

response. They also help to recognize the major relations among any 
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interruptions. These two studies indicate about development, preparation, 

command, governance, and communication. The mission addresses inter-

organizational coordination problems like inadequate knowledge, planning, 

communication, training, and command and control problems. 

 

 

2.14 SOCIAL VULNERABLY INDEX FOR  

DISASTER MANAGEMENT 

 

 The importance of appropriate and relevant use of available information 

in any disaster management scenario has been emphasized in the above 

mentioned literature. For development of social vulnerability, Flanagan et al. 

(2011) emphasized that community susceptibility is directly dependent on their 

socioeconomic and demographic structure which limits the flexibility of 

communities. Social susceptibility in terms of reduction in human loss/pain 

and economic damage are also both directly associated with social services 

and public support availability after a catastrophe. This paper describes an 

enhancement of a social vulnerability index to apply in disaster management. 

A particular disaster cycle contains parameters which address accountability, 

overall improvement, feedback, and revival. 

 

 
 

Fig. 2.9: Social Vulnerably Index for Disaster Management  

(Flangan et al. 2011) 
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2.15 A COMMUNICATION & DSS MODEL  

FOR DISASTER MANAGEMENT 

 

 Lee et al. (2010) presented a model of decision support system and 

communication process. The main focus is on sharing the information through 

different Disaster Management Organization. If we consider 9/11 crisis, 

firefighter team were not able to get the information about WTC and the 

structure of WTC. Disaster response towards quake, floods, terrorism are 

complex due to complexities, ambiguities and unreliable information. Disaster 

management activities are comprehensive in nature. Main objective is to cope 

with the specific type of crisis. Access the correct and accurate information is 

vital for Disaster Management organizations to resolve the problems and 

performance under challenging situations. Because wrong information quality 

can be disastrous for both victims and emergency response organizations.  

 

 Levchuk (2010) identifies that at the present time military command and 

control (C2) organizations are mounting with excessive struggle. It is fetching 

progressively inspiring for these organizations to acclimate swiftly in vibrant 

situations and creates the essential variations to improve performance. In 

inadequate clashes, comprising nautical prohibition, municipal safety actions 

or disaster relief assignments, the outdated classified C2 organizational 

structures do not deliver sufficient flexibility desired to enable agile operations 

of the force. The results once again show the efficiency of model-based C2 

design solutions, shed the light on the explanations behind enhancements in 

performance, and deliver vision on how optimization models could be used to 

improve further competent C2 architectures and procedures. A traditional 

command and control (C2) structure has a topology that largely confines 

communications between associates of the organization to direct 

superior/subordinate collaborations and whose number of stages is determined 

by the restrictions of gap of command (Albert and Hayes, 2003). 

 

 Command and control is categorized by incorporated planning, 

reintegration of responsibilities, and control processes that mostly depend on 

de-confliction. Hybrid organizational structures bring both the ability to adapt 

the organization and stay organized and coordinated over the time of the 

mission. Currently, their C2 design is performed manually by mission planning 

experts, and many concepts of non-traditional C2 structures primarily in 

resource and role allocation have been used. Command system specifies role 

allocation, subordinates, and supportive associations among command nodes. 

It allows commanders to allocate tasks among each other and make 

prioritization decisions.  
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 Communication and information flow network specifies what 

information can be shared among commanders and how it can be passed. The 

research focuses on the capability to describe C2 proposal strategies that 

acclimate to peripheral proceedings, the state and performance of the 

organization and its members, and fluctuating desires of the commanders. 

However, during dynamic military engagements the knowledge of what tasks 

and operations have been executed, which operations are ongoing, who is 

involved in them and why behavior of commanders are often inadequate? 

 

 Kapucu (2011) declares a model for decision making procedures. The 

focus is on crisis management, a collaborative and synchronized framework 

has designed. The model name is EMAC (Emergency Management Assistance 

Compact). The EMAC decision making is fruitful, flawless in communication 

process. It decreases the uncertainty level. How can people respond to 

disastrous events possess the knowledge and resources needed to manage the 

situation when called upon? What are the skills and challenges required? 

 

 Michele M. (2012) shed the light disasters regarding terrorism and other 

crisis with communication perspective. The major factor of policy decisions is 

to make plan and implementation of disaster operations. These operations are 

based on system approach and observed evidence. Recent catastrophic events 

are seems to be recurrent and strange. On 11 September, 2001 many people 

killed minimum 2973. This was a unique and unpredictable event in the 

country’s history and caused many Americans in danger, as well as those who 

were not directly affected. In December 2004 an earthquake with a rector scale 

9.2 caused by Tsunami. This was a massive and most horrible earthquake, due 

to this earthquake 2, 30,000 people killed. In August 2005 Hurricane Katrina 

was the huge earthquake. In 1928 the Hurricane submerged more than 80% 

area of New Orleans city and 1500 losses identified.  

 

 The earthquake Haiti affected many individuals in January, 2010, almost 

2, 30,000 killed and evacuated figure is more than 3.5 million people. In Japan 

the tsunami and nuclear disasters are still undisclosed. The crisis mentioned 

above, there are no any strategies to formulate. The disasters are becoming 

more complex due to complexity. In the meantime, uncertainties about future 

terrorist attacks still exist.  
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Fig. 2.10:  Theoretically derived model of actionable risk  

communication and its effect on proactive risk  

reduction behavior (Michele, 2012) 

 

 Pauliina Palttala (2012) discussed about communication gap in disaster 

management. The major troubles in recent disasters are becoming challenging 

for crisis communication. The objectives of this paper is to identify gaps 

between communication and planning process in disaster managements to 

create knowledge from those circumstances. The paper delivers a real-world 

about the communication and the limits in crisis. A quality measurement 

system was used for crisis communication. This communication is focusing on 

major accidents, natural disasters, and philanthropic disasters are creating 

awareness in organizations. This research explains the limitations between 

disaster management communication practices and tasks of communication 

process of organization with different stages of a crisis incident and 

collaboration between the crisis response networks.  

 

 However, from many years the communities and societies, have 

neglected the communicative aspects of crises in the area of disaster 

management. The crisis communication did not create itself as a self-

determined investigation area till afterwards the disaster Chernobyl in 1986 

(Nohrstedt & Admassu, 1993). The tsunami and Katrina are creating troubles 

due to greatest number of hazards and the intensity. The public blame on 

government about crisis communication. Government should have to create 

more consideration about crisis communication. In crises governments and 

people meet with threats conditions, they require a quick on time response 

from those who are accountable (Ulmer, Seeger, & Sellnow, 2007) to manage 

the activities. They need decision making plans under short time period. We 
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can categories disasters in different types, such as workplace crisis with 

violence, non-governance, disruption and violence.  

 

 An accidental crisis may be viral diseases, unexpected technical 

difficulties, and disasters (Ulmer et al., 2007). In public association crisis 

communication plays a crucial role with their own perspective. It deal with the 

strategies & focus on the views of communities to accomplish the task. It 

requires right description of any unpleasant event and specific hazard, to 

evaluate the conclusion and consequences, furthermore it provides harm 

decreasing information to affected regions and community (Reynolds & 

Seeger, 2005). 

  

 Different disasters threats take diverse forms, leads with different 

prospects regarding communication (Pauchant & Mitroff, 1992).Several 

communication methods exist, but most useful approach be determined by on 

shareholder’s views and thoughts about the conditions and cause factors 

(Coombs, 1995; 2004). The nature of modern disasters have created troubles to 

those organization who managed them; initially government participating 

players, such as army forces, police, disaster emergency services, and military, 

they have to worked for several worldwide community, government for 

normal hazard or huge crisis (Visuri, 2003).  

 

 Therefore, effective crisis communication proceeds the evolving phases 

of a hazard (Reynolds & Seeger, 2005). A six stage framework was established 

(Reynolds & Seeger, 2005; Moe & Pathranarakul, 2006), a pre-crisis with 

evolution phase is required. A critical or disaster phase, monitors and track 

affected incident, but in post-crisis phase, queries related with cause, 

accountability, and preparation for a new disaster are stated. The 

communication process was integrated with planning element, this planning 

include before, after and during a disaster. Disasters indicates a normal phase 

in present evolution. (Sellnow, 1993; Weick & Sutcliffe, 2007; Kersten, 2005). 

 

 For an effective association and collaboration in well-developed 

countries, the organizations have good knowledge and capabilities of shared 

procedures (Palm & Ramsell, 2007). Mutual commitments can be helpful for 

preparedness factor. In crisis situation and disasters communication and 

coordination plays a vital role. Erik Battberg (2012) presented a model for 

coordination and contingency planning. After September, 11 event in USA, the 

Americans are still evaluating themselves that how much they are safe and 

protected at the present time? This argument is most relevant for the scholars 

to find out the protection and safety measures and transform them. This paper 

highlights the Don Kettl’s contingency coordination framework. This 

framework describes the coordination challenges. The focus is on two aspects 
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one is procedural approach of contingency coordination framework and other 

is observed the past efficiency level of September, 11 the security reforms. 

This paper delivers a general estimation of how to determine the new methods 

to fortify the US security and protection system. 

 

 The terrorist attack of September 11, 2001 defines security issues were 

the major domestic public policy agenda. Afterwards the terrorist attack, the 

security and protection issue was a major mission for US government and 

management. It is immensely a challenging mission, because the general 

policy for Homeland Security entitles that coordination and interconnected 

system should be implemented at national, local, central government level and 

in all regions. The contemporary issue is that how system is coordinated 

between different actors and agencies? The terrorist attack of September 11 

has shown negative results due to coordination and response problems between 

central government and local organizations (Perrow, 2007; 9/11 Commission, 

2005). 

 

 If we look at large scale disasters Hurricane Katrina, in August, 2005 

strikes the Gulf coast. The preparedness plans and response has shown failure 

in results due to inadequacy in procedures (Cooper & Block, 2006; Daniels, 

Kettl, & Kunreuther, 2006; Parker, Stern, Pagila, & Brown, 2009). Hurricane 

Katrina showed difficulties in decision making and a major issue was 

collaboration between local, central and national organizations regarding 

information. Lack of governance, implementation difficulties, no effective 

strategic planning among official organizations (Perrow, 2007; Cooper & 

Block, 2006). 

 

 Coordination tends to be more challenging aspect for organizations, 

institutions and societies due to lack of integration systems. Due to this 

difficulties of integration portraying the American federal system needs to 

define more challenges for coordination. (Kaufman, 1960; Peters, 2006). Since 

1960 the growth level of coordination has decreased at international 

organizations and central government. These encounters are getting worse due 

to complex mission statement for safety and protection measures (Kettl, 2003a, 

2007). 

 

 The role of federal government assistance has been insufficient for 

preparedness in emergencies and resources allocation before a huge disaster. 

The objective is to deliver recovery and on time response after any type of 

crisis when local resources are shattered (Lindsay & Sometimes referred to as 

‘The Philosopher’s Stone of Public Administration) (Seidman, 1998). In public 

organizations coordination is a major issue (Morris & Morris, 2007) and it is 

particularly difficult to determine (Helsloot, 2008). The crisis management 
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organization researchers have deliberated that this is possible to regulate the 

system with complexities by government till then the accurate formation of 

coordination strategy is designed (Seidman, 1998. O’Hanlon, 2002; Sauter & 

Carafano, 2006). For immaculate coordination we required to divide the task 

and responsibilities within the organization for operational coordination, for 

inside coordination require checking and monitoring the activities of single 

department or units rather than between different distinct workforces. (Morris 

&Morris, 2007). The contradiction with this assessment, contemporary 

network system indicates coordination and association between numerous self-

dependent organizations, but current organizations who are not collaborated. 

(Chisholm, 1992; O’Toole, 1997; Wise, 2002; Wise, 2006).  

 

 Many security and protection measures adopted for the country, we can 

say policies and implementation of laws, transportation, public well-being, 

nutrition care guidelines, disaster and crisis management information 

technology development, are dissimilar across multiple groups of different 

actors from government to different nationals and local authorities to the profit 

and non-profit communities (Lindsay & O’Hanlon, 2002; Sauter & Carafano, 

2006). From theoretical point of view the paper is highlighting the aspects of 

capability, skills and efficiency to enhance organization’s competency to 

achieve goal and mission, plus struggles that are regularly assessed (Kaimen, 

2005). A general literature on risk communication has upsurge in present 

years. This work recommends that individuals must have practiced or aware of 

dangers in order to work competently (Kaimen, 2005). 

 

 The consequences of Hurricane Katrina, crisis was severely criticized 

regarding preparedness and response activities of national and local authorities 

(CRS Report to Congress, 2008). Other issues identified were emphasis on the 

expanses of other dangers (Flynn & Prieto, 2006), the problem is to clarify the 

roles of the several actors and actions in response activities (Parker et al., 

2009), and a multi-purpose disaster management system was established 

(Wise, 2006). The problem with this research was that some part of this 

research, is still incomplete at the time of the disaster (Daniels et al., 2006). 

The perception of strategy development between DHS organizers is missing 

(White House, 2007). The NRP was revised by a new document includes past 

lessons learned from the Katrina disaster called the NRF in January 2008 (CRS 

Report to Congress, 2008). 

 

 The preparedness plans regarding training sessions, workshops and 

regional activities plays a vital role in Homeland safety and protection, the 

collaboration of Urban Area Security Initiative network and federal Urban 

Area Security Initiative leadership may enhance the processes and activities of 

organizations (Jordan, 2010). At present time the Metropolitan Washington 
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Council of Governments (COG) has taken major steps for further growth of 

regional emergency coordination strategy based on UASI charities (Kaimen, 

2005). For organization interactions and homeland protection the NRF 

(National Response Framework) and NIMS (National Incident Management 

Systems) were designed. In crisis situation and disasters the main problem is 

directly related with the lack of association between several organizations and 

institutions that are participating in emergency management events. On 5th  

February, 2003 the Director of Homeland Security named this as a Growth of 

National Response Plan (NRP). The objective is to revise the present planning 

processes with enhanced measures named National Incident Management 

System (NIMS). 

 

 Other difficulties were about terrorist attacks, dangers and expanses 

(Flynn & Prieto, 2006). The crisis situation is the failure to respond efficiently 

and describe the role of several participants and organizations, who are 

participating in disaster activities (Parker et al., 2009) in addition state a multi-

purpose disaster management framework (Wise, 2006). Government plays an 

important role in disaster related activities nationally and internationally. 

Emergency management is important for disaster related activities.  

 

 Karen Tindall (2012) presented a model for consular emergency 

management. Government role is how to manage the situation effectively. Due 

to man-made or natural crisis, the security and safety of people is the major 

responsibility of government and foreign ministers to take action with planning 

and consular support. In early 2011 government has faced many difficulties 

due to the complexity of consular emergency management. During past two 

months the disasters in Japan and New Zealand the overseas citizens were 

stuck due to political issues and difficulties in Libya, Egypt, and Tunisia. 

Consular emergency management used in a broad spectrum for crisis 

management. It deals with standard rules and regulations. The official consular 

assistance was provided by government and consular management officers. 

 

 Many international organizations focused on the perception and 

assumption of the people that what they required from government regarding 

financial assistance during large scale crisis. What assistance and support 

government obliged to deliver? Consular emergency management examination 

is deal with the affairs related with consular management. Though, as 

Heijmans and Melissen (2007) analyzed that there is no any lawful act of 

consular emergency association. Consular affairs has been neglected in past 

decades. The significance of consular emergency services were highlighted for 

disaster management response activities (Leira & Neumann, 2008). Tsunami 

has affected 40 countries, the assistance was provided immediately after the 

crisis by public crisis management. Many countries affected due to Tsunami. 
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Disaster issue was gained maximum media attention. It reflects investigation 

and theoretical aspects. The bad effects of Tsunami are psychological and 

physical health issues. For example mental trauma of survivors (Heir and 

Weisæth, 2008; Råholm, Arman, & Rehnsfeldt, 2008; Johannesson, Lundin, 

Hultman, Lindam, Dyster-Aas, Arnberg, & Michel, 2009a, Johannesson, 

Michel, Hultman, Lindam, Arnberg, & Lundin; 2009b; Kraemer, Wittmann, 

Jenewein, & Schnyder, 2009; Heir, Rosendal, Johannesson, Michel, 

Mortensen, Weisæth, Andersen, & Hultman, 2011), between kids and 

youngsters (Jensen, Dyb & Nygaard, 2009), among those not directly suffered 

(Kristensen, Weisaeth, & Heir, 2009), among responders (Thoresen, 

Tønnessen, Vibe Lindgaard, Lie Andreassen, & Weisæth, 2009), and even 

amongst those who are not directly suffered by the tsunami (Västfjäll, Peters, 

& Slovic, 2008).  

 

 In disaster management and crisis communication activities planning 

plays a crucial role. For disasters and crisis a model has designed for 

communication and planning process was presented by Halliki Harro-Loit 

(2012). The reaction of people matters in disasters related information, that 

how people transmit the information? The information should deliver 

accurately, this can reduce the risk of crisis. The paper analyze the past 

experienced crisis and the warning information system by public. The analysis 

of risky factor is divergent due to perception and awareness of people is 

divergent from those who are the experts and researchers to estimate the death 

toll. People generally believe on past stories and general practices (Slovic, 

1987; Slovic, Finucane, Peters, & MacGregor, 2004; Brehmer, 1987; Roberts, 

1990; Kletz, 1996). 

 

 A communication gap is always lies because public not bother and pay 

attention to the crisis warning alarms and messages. Crisis can be of any type 

suppose loss of human, deadly consequences, water and air pollution, (Flynn, 

Slovic, & Mertz, 1993). Choi and Lin (2007) recommends that due to 

communication gap people did not shift from New Orleans area during Katrina 

Venette (2008). The Hurricane Katrina determines that many people did not 

evacuate due to warning messages comparison of Hurricane Camille in 1969, 

people misunderstand the intensity of risk and hazard. Venette suggested that 

the community and people should not contrast the warning messages with past 

disasters, if contrast define then it is extremely blunder towards the risk 

identification (Venette, 2008, p. 207). Smillie and Blissett (2010) defines that 

the public’s perception of disasters and risk is based on past stories and 

histories of related crisis and it creates diverse cultural uncertainty. 

 

 For multiple type of hazards The National Crisis Communication 

defined the policies and challenges of their mission statement. If we compare 



 36 

the risk communication then we can analyze that the receivers generally have 

short time period to explore and process information flow. Consequently, for 

organization growth and development risk education is necessary and 

enhanced policies are required to improve the ease of understanding of crisis 

messages (Quinn, 2008). The crisis relates with the cultural aspects that how 

individuals describes the intensity of disasters. Therefore how they will 

manage and cope with the crisis situation (Berkelaar & Dutta, 2007)? In crisis 

communication and risks, many scholar’s findings shows about culture 

dissimilarities. Berkelaar and Dutta (2007) briefly described that culture can be 

constantly change, regenerate, indigenous and lively, through communicative 

bodies. Smillie and Blissett (2010) described that risk communication policy is 

crucial for the core strength of culture by Hofstede (2002; Hofstede & 

Hofstede, 2005).  

 

 Helsloot and Ruitenberg (2004) analyzed that the societies has designed 

a disaster management system who not often face any crisis and disasters, the 

disaster management system includes operational frameworks, sharing of 

information and other processes which are essentially important. Eisenman, 

Cordasco, Asch, Golden, and Glik (2007), delivers qualitative research with an 

inclusive view of individual’s perception about decision making, planning, 

evacuation process, social environment with cultural context. 

 

 Louis Anthony (2012) highlighted some difficulties and challenges of 

disaster management and crisis management systems. This paper specifies the 

major encounters of crisis management regarding unpredictable or uncertain 

disasters. It is difficult to determine and predict the impact of consequences 

and take accurate decision option. The past examples and theoretical models 

explain that what are the new processes that are required to enhance past 

decision theories for disaster management organizations and institution. 

Wrong decision may conflict with the risk management. The process is related 

with the current situation and the views of individuals. Individual handling 

tasks may contradict the situation and no stability between the actions. 

 

 The new approaches and trends have designed disaster resilient 

approach that can balance the decision making models. This will enhance the 

operational procedure and identify the real world problem to manage the 

disasters, hazards and life threatening crisis. Hazards transforms into massive 

disaster due to lack of awareness and lack of knowledge, no protective 

measures and other implementation of actions. In crisis situation there is 

always a confusion regarding synchronization of individual tasks, prediction 

problem, preparedness and further protection issues. These problems are 

creating difficulties for decision making models. This paper highlights the 

disaster crisis that how the situation can be control and cope with specific type 
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of crisis. For effective decision making different practices and approaches are 

required for risk management. Rare and frequent disasters are major 

challenges for organizations for decision making and risk assessment. The 

problems are related with useful information, assessment of risk, 

consequences, and visualization. A timely response is needed for planning and 

organizing the activities. 

 

 Justin Pidot (2012) recommended some aspects that disaster 

management models and processes should be revised. The super storm Sandy 

wiped out the northern United States on 29 October, 2013. The shoreline 

experienced with a huge heavy rainstorm. New Jersey, Atlanta and New York 

City suffered from disasters and cold wind storms. American faced natural 

crisis frequently in past histories. In 2011, US declared 99 Federal natural 

disasters. The New England destroyed in August, 2011 due to Irene Hurricane. 

The major consequences are over 15 billion dollar loss and destruction due to 

heavy thunderstorms, rivers flashfloods, demolish of homes, property 

damages. Hurricane Irene was a misfortune for many societies and individuals, 

due to huge loss of economy and financial crisis. This rainstorm was rare and 

unpredictable, it washed away the human living standards and all memories. 

Governor Cuomo identified that such type of disasters and crisis sometimes 

strikes quickly. These disasters happen because of natural forces. The 

infrastructure needs to be rebuild regarding houses, buildings and 

organizations. 

  

 Hans De Smet (2012) presented a different paradigm for disaster 

management. The results has shown the variation in disaster landscape. 

Disasters are increasing rapidly and creating life-threats for the people, 

organizations, institutions and societies. The qualitative research showed that 

due to evolution crisis management needs to be developed effectively for 

present situation and future aspects. The scholars expressed repeatedly about 

current disasters and future disasters of 21 century. The emergency plans and 

preparedness plans should be strengthen to manage the task correctly and 

efficiently. The researcher described the dissimilarities in natural crisis and 

hazards, because of natural powerful forces. The research focused on Disaster 

Impact and Complexity (DI&C). Over the past decade a process was defined 

for the investigation of disaster impact and regulate the new trends and 

policies. An awareness was created for dealing the crisis of 21 century. 

 

 The natural crisis are related with our planet earth, it has always at risk 

regarding disasters such as tsunami, flash floods, volcanic outbreaks, 

rainstorm, land sliding, violence, infection diseases etc. These crisis caused 

life-threatening to individuals and organizations (Cutter, 2005). Disasters 

caused destruction to social infrastructure (Perry, 1998). If the organization 
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and communities organized well and prepared, to provide protection, shelter to 

affected people then the risky factor can be reduce in disasters. Many societies 

are located at seashore and hazard prone areas, this is really dangerous. 

(Mileti, 1999; Lagadec, 2009a). Due to this problem the individuals and 

infrastructure problem are difficult to manage in hazards and crisis 

(Quarantelli, 1996). Natural disasters heavy rains, cyclone caused massive loss 

of humans and destruction.  

 

 As societies are growing and establishing, then the possibilities of 

disasters increased (Quarantelli, Lagadec, & Boin, 2006. In the Emerging 

Risks report, a major issue identified to focus for actions. The Organization for 

Economic Co-operation and Development (2003) classifies the four types of 

forces behind the evolution of disasters. Demography: The constant growth of 

population, particularly in Africa, Asia, and South America, as well as number 

of cities is increasing. It results increase in population then more risk regarding 

hazards. Time management and location issues. (Quarantelli, 1993; Mileti, 

1999; Hunter, 2004). 

 

 The environment: Changes in weather, pollution and dust issue, global 

warming, plus lack of knowledge of utilization of natural resources such as 

massive cut down of trees and plantations make the environment more 

vulnerable and dangerous (Raggatt, Butterworth, & Morrissey, 1993). 

Technology: Technological development makes variation in culture, and 

structure causing the task more complicated and tends to be more weak 

(Castells, 1996; Perrow, 1999a). The socio-economic structures: Due to overall 

globalization, the nation and culture merge as a shared network with 

communication. The trade mechanism, transportation caused civilization at 

higher risk (Rosenthal, 2009). As the intensity and nature of disasters are 

changing, so disasters are increasing due to this reason. Different investigators 

(Rasmussen & Batstone, 1989; Granot, 1998; Eshghi & Larson, 2008) and 

research articles(International Federation of Red Cross and Red Crescent 

Societies, 2007) has shown a continuous increase in disaster frequencies and 

numbers during the preceding years. 

 

 Many scholars has defined disasters as 21st Century Disasters or 

mega/extreme crisis (Rosenthal, 1998; Boin & Lagadec, 2000). (Rosenthal, 

2009) described societies and organizations not only have to deal with normal 

crisis but should be prepare for unexpected diverse situation. This was named 

as a new ball game. Disasters and hazards must be handle with thoughtfulness. 

Main issues are lack of information systems and processes. The 21st Century 

disasters are more life threatening, dreadful consequences on humanities, 

devastation of infrastructure, and many fatalities on 26, December 2004. There 

is a need for enhanced and improved procedures to reduce the risk (Lagadec & 
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Carli, 2005). A massive earthquake with 9.1 rector scale caused unexpected 

tsunamis, which affected people’s livelihood and damage Southeast Asia 

drastically. The estimation was that 1.5 million people evacuated and 2, 30,000 

individuals protected.  

 

 Another tsunami was deadly crisis in past records (Hyndman, Hyndman, 

& Catto, 2008). After that one more example is Hurricane Katrina was a major 

terrible disaster in the east of New Orleans. This storm caused huge damages 

and loss. The 80% city submerged (Graumann, Houston, Lawrimore, 

Levinson, Lott, McCown, et al., 2005). Katrina intensity was approximately 

the size of England, total damage and financial crisis are $81 billion (2005 

USD). This was most deadly disaster in the history of US. Furthermore, the 

Hurricane Katrins is fifth massive hurricane that strikes the US (Knabb, 

Rhone,& Brown, 2005). According to the research report the Federal Response 

to Hurricane Katrina Lessons Learned (Townsend, 2006: p. 65), we must be 

prepare for more disasters and crisis, such as Katrina Hurricane, and may be 

worse from this disaster, the imagining though was described by many 

researchers. (Quarantelli, 1993; Mileti, 1999). 

 

 The crisis and disasters of 21st century are difficult to manage 

efficiently. The disaster management organizations and government have 

certain limitations, so they have to work with extraordinary skills and 

competencies. The difficulties of crisis can be categorized with three aspects. 

First of all on time response, secondly manage multiple task, and thirdly 

correct prediction and assessment of the hazard. An analysis of changing 

impact of disasters was defined. It creates certain limitations and difficulties 

for future disasters (Beck, 1986). 

 

 In 1984, an unexpected Bhopal crisis was affected many individuals and 

caused lots of deaths of more than 2000 individuals in the beginning of Bhopal 

Crisis. Another misfortune is that after Bhopal incident many individuals died 

due to intoxication. The total number of deaths are still not identified, but 

some estimation is more than 20,000 deaths. In past and all over the history it 

was a major industrial crisis. The Bhopal Hospital research investigates that 

120,000 survivors, who are sick and not physically fit still they need proper 

medical aid and treatment. They are in bad shape, due to illness and disorders 

function approximately 30 individuals are dying monthly (Dinham & Sarangi, 

2002).  

 

 On 14th November, 2004 this major issue was discussed on media, BBC 

Radio that after this shocking incident Bhopal city is still affected due to toxic 

waste of chemicals. Which is causing an alarming condition for Bhopal city. 

On 10 July, 1976 one more crisis of Seveso disaster, which shows terrible 
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consequences. A research was estimated that there were no deaths of 

individuals but unfortunately, the kids who born in Seveso zone are suffering 

from lifelong body damage and brain-ambridge due to this pollution disaster 

(Baccarelli, Giacomini, Corbetta, Landi, Bonzini, Consonni, et al., 2008). 

Another massive crisis on 25 April, 1986, a nuclear reactor due to overheat 

was blasted in Chernobyl Nuclear Power Plant. A huge graphite fire blast that 

converted in massive radioactive particles and released in the environment. 

This shocking blast was affected mostly Northwest, Northern and European 

country. This accident caused unexpected deaths of minimum 30 power plant 

team members and other members who were working over there. After the 

Chernobyl crisis, researchers analyzed the multiple types of new unexpected 

disasters (Birkland, 1997). The consequences of current new crisis can have 

substantial outside spillover consequences, to a certain degree far away from 

the actual place of crisis (Perrow, 1999b; Mongillo & Zierdt-Warshaw, 2009). 

 

 The global trend is growing rapidly, more interconnected network is 

establishing for social set-ups, such that service provider system, 

transportation and information system. Due to advance technologies and 

practices, the IT system makes our lives more easy and comfortable. We are 

more depending on these technologies, so these system may cause risk and 

convert them in a big crisis (Quarantelli, 1996; Smith, 2005).Furthermore 

examples are electricity power failure crisis in Southern Brazil in March 1999. 

This crisis affected 97 million individuals due to huge power failure crisis. The 

complexity factor is most crucial, it is related with unexpected and unidentified 

crisis (Lagadec, 2009b). On September, 2001 another example is 9/11 terrorist 

attack. No one can visualized that American World Trade Center and a part of 

Pentagon can be attacked and destroyed. Many people died and killed. 

Americans has lost their security and safety (Braiker, 2002). 

 

 During previous history the societies and individuals has developed a 

mechanism for emergency management. Some processes and methods were 

defined. Mitigation and preparedness procedures were designed 

(Kirschenbaum, 2004), a system was designed for emergency management 

with time management, response activities, specialized and skilled work force 

to cope with the crisis effectively. Since II World War a team of experts was 

designed for disaster management to manage emergency crisis and disasters 

(Quarantelli et al., 2006). The performance of emergency management 

organization was classified that organization should know about the mission, 

short term and long term future goals. For accomplishment of task the 

coordination and collaboration process is most important to overcome the risk 

and hazard. Risk has different types, such as technical failure of system, fraud, 

bribery, no governance, lack of resources and political problems, thus we can 

called this as internal and external risk. These problems makes hurdles in 
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objectivity. When organization has to perform efficiently then organization has 

to face certain challenges and compromises, we can say that organization is 

facing crisis and disaster (Richardson, 1994; Davies & fgk Walters, 1998; 

Leysen & Van Nuffel, 2007). 

 

 After examining different trends and evolution a DI&C model was 

designed for crisis and disaster management. A crisis management and disaster 

management research scholars of Belgian Royal Military Academy were 

proposed a model for disaster management to estimate the impact and 

complexity. A process was designed, the features of this process are 

Estimation, Feedback, Talk and Estimation (EFTE). A collaborated Delphi 

process, which was revised after many discussion and meetings (Nelms & 

Porter, 1985).Major concentration on Disaster Life Cycle of Crisis 

Management (National Governor’s Association, 1979), it is identified for 

stability in processes and manage the risky factors. The scholars has given two 

major factors of modern crisis, the impact of disaster and complexity of crisis. 

The Disaster Impact & Complexity process and Disaster Management 

Complexity process. 

 

 Disasters are causing damages, destructions and creating hurdles for 

communities, institutions and business organizations. A model on disaster 

relief actions and humanitarian process described by Paul D (2012), this issue 

is related with life and death. Disasters are affecting extremely overall the 

world and livelihood of people. Humanitarian Disaster Relief Supply Chain 

(HDRSC) was introduced with broader perspective. It distinguish the 

difficulties and challenges of supply chain management with changing 

environment. This paper defines the major issues related with post-disaster 

actions, problem identification, and synchronization of supply chain, growth & 

development, needs and wants that are essential according to the situation. Due 

to natural forces the overall world has faced many disasters and crisis since 

January 2010. The Haiti earthquake (January 12, 2010), Chile earthquake 

(February 27, 2010), Japan tsunami and earthquake March 11, 2011) and 

Thailand flash floods (July to December 2011). These crisis has caused severe 

damages and financial crisis. The Haiti affected at least three million in which 

2, 30,000 people loss and expire. The Thailand floods has affected more than 

12.8 million individuals. Due to these disasters the worldwide business 

affected drastically and financial damages and loss are not estimated.  

 

 The HDRSC is new evolution in management sciences field, there is a 

little work on Humanitarian Disaster Relief Supply Chain Management 

(HDRSCM). The  HRDSC activities are highlighting the aspects of well-

developed community systems to cope with the consequences of disasters. 

Disasters might be with different types extreme and normal. First important 
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issue is on time response and other is the nature of crisis (Van Wassenhove, 

2006). The HDRSC research is helpful in risk uncertainty, changes in 

organizational structures, new evolution, different needs and requirements of 

the crisis. The United Nation is governing and leading. The main challenge is 

the availability and allocation of resources for pre-disaster and post-disaster 

activities. The disaster relief effort is based on charity organizations, who are 

providing goods and services to affected people. The paper specified post-

disaster activities regarding shelter, medical aid, food and water supply are the 

main responsibilities of service providers. (Kovacs and Spens (2009), Apte 

(2009) and Tatham and Spens (2011). 

 

 The HDRSC is concentrating on time factor, needs and requirement of 

affecters, charities and relief activities during and post-disaster crisis. Due to 

lack of relevant field, knowledge and system some information may not easily 

accessible. If some information is accessible then may not appropriate and 

accurate which is required by organization to determine the consequences 

Tatham and Spens (2011), Day, Junglas and Silva (2009) and Bharosa, Lee 

and Janssen (2009). Many scholars described HDRSCs is diverse because it is 

focusing on Supply Chain Life Cycle. It starts from pre-planning approach to 

termination / transformation approach. On each phase, desired needs and 

requirements change according to the situation (Van Wassenhove 2006; Apte 

2009).  

 

 New developed organizations are working for disaster relief mission. 

Coordination, communication, logistics and sustainability and no pre-planned 

activities are main causes in disaster relief activities. The donations, 

government assistance and resources problem are creating instability in SCM. 

(Holguın-Veras, Perez, Ukkusuri, Wachtendorf and Brown 2007). Not only 

HDRSC are convergent but many organizations are playing major role in 

disaster management. In case of any major incident the response activities 

convert in recovery activities. Recovery comprises on many factors. First make 

appropriate recovery plan, which can help in pre-disaster activities to post-

disaster activities.  

 

 A limited work on supply chain for humanitarian / disaster relief has 

been done under the humanitarian logistics with a wider scope and perspective 

(Tatham and Spens 2011). An irrelevant difference has identified between 

humanitarian/disaster relief logistics and humanitarian/ disaster relief SCM 

(Tatham and Spens 2011). This system is appropriate for operating, organizing 

and designing, the major procedures for present and future 

humanitarian/disaster crisis. It is also managing coordination, monitoring the 

consequences and desired results furthermore processes integration. The 

Bloomberg Business Week editors described that in past decade disasters 
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prediction and damages were awful estimation was not identified on 5 

September, 2011 (Greeley 2011). The critical issue is prediction, what needs to 

adopt and what are the measures to take. We cannot make long term prediction 

due to intensity of disasters. For best results the warning messages, notices and 

alarms process was defined. This awareness was created from the research and 

study of Knight (1921). Pre-planning aspect is most important for disaster 

management. It termed as must ensure and for short period of time/ projection 

of life for disaster management strategies Preparedness and pre-planning both 

are most crucial for crisis management. 

 

 

2.16 A MODEL FOR ACCESSING ECONOMIC DAMAGE  

DUE TO NATURAL DISASTERS 

 

 Mampei Hayashi (2012) published about a system to access economic 

loss and damages due to natural disasters. Japan is a natural disaster prone 

country. The incidence of a natural disaster, is imperative, as well as 

intellectually confusing, to estimate the cost of economic damage. From a real-

world point of view, assessment needs to be finished in the middle of an on-

going crisis, where shortest time period available as well as on time response 

required. In review, it must be directed for best policy methods for future 

extenuation. Yet, as Cochrane (2004) says in relation to the 9/11 event in New 

York, 2001, regarding the vulnerability factors, we note Weichselgartner 

(2001) specified that the thought of vulnerability contains pre-existing 

activities such as preparedness, prevention, and the after disaster response and 

repossession. Toya (2009) has shown that the post-disaster community 

resources cause reduction in last year disaster devastation. Therefore, the 

volume of disbursements which local government financed in the post-disaster 

recovery platform in the past is predictable to diminish economic loss in the 

present year. 

 

 Recent disasters have emphasized on problems and types of failures that 

are related to hazards. Thus, clarity is essential in communication process that 

how scientific principles can applied to manage the disaster activities. A 

proposed model of past disaster lessons, the risk and failure of disaster related 

activities was developed by Daniel A (2012). If we look upon in the United 

States, a huge disaster may be any natural unpleasant crisis that transforms into 

a disaster includes cyclone, hurricane, thunderstorm, high flow of water, wind-

driven water, tidal wave, tsunami, earthquake, landslide, mudslide, snowstorm, 

drought, fire or blasts, in any part of the United States that causes damages. 

The disaster relief organizations and local governments are alleviating the 

destruction and loss (C. Dickey, personal communication, August 4, 2011). A 

disaster can also be defined as the failure of engineers, construction engineers, 
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architects, developers, and other for an environmental variation. It is definitely 

a warning that engineer builders must be conscious about the appropriate 

standards of their profession: to grip on primary aspects of safety measures, 

wellbeing, and welfare of the community, as expressed by the National Society 

of Professional Engineers (2003). 

 

 The difficulty of a disaster affects organizations and decision making 

procedures regarding future disasters. For example, acid rain and climate 

change may be treated as disasters even though the damage has not yet 

extended disaster thresholds. So that protective measures should take even if 

some cause-effect-construct relationships are not established logically. The 

concept was first acknowledged in 1992 as a consequence of the Earth Summit 

in Rio de Janeiro, Brazil (United Nations General Assembly 1992). Plans are 

need to cope with specific type of hazards and extreme situations. It is 

important when design plans then broad network of expertise required for 

instructions. Risk perception is a vital component of the public perception 

about disaster. Time and scenario visualization are crucial elements. 

 

 

2.17 EARTHQUAKE EVACUATION PLANNING FRAMEWORK 

 

 Umma Tamima (2012) presented a case study on evacuation framework. 

In Canada the Disaster management planning is directed and lead by 

government. All disaster related responsibilities are divided amongst central, 

regional, and local government. The Plan of Civil Emergency describes 

procedures and task responsibility during disasters. It delivers an outline  

for strategic management cycle. It includes on communication, coordination 

activities between several decision centers. Though, the proper evacuation 

planning process has not been defined by government. For Montreal  

it recognize the need for evacuation process for planning, this paper 

recommends a three-dimensional framework for earthquake evacuation 

planning. (1) Community demographics and vulnerability assessment of the 

environment, (2) Evacuation route planning procedure and accommodation 

process, and (3) Evacuation charts for preparation. The paper also discussed 

the community evacuation plans. 
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Fig. 2.11: Earthquake Evacuation Planning Framework  

(Umma Tamima, 2012) 

 

 Evacuation planning for the aftermath of a disaster is tough to visualize 

in Montreal. A community that has not often practiced a natural or man-made 

disaster. The most recent disaster strikes the Montreal district, which was a 

major ice storm in January 1998. Damage due to the ice storm calculated 

above $C3 billion, and 30 victims suffered due to this event (Quebec 

(Province) 1999). Furthermore, all infrastructures were disturbed (electricity, 

telecommunications, water filtration), and 3½ million people were directly 

suffered by power blackouts. Several thousand individuals needed shelter and 
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other appropriate accommodations with family and friends. Hazards may 

change into disasters without proper disaster management planning. Although 

it is not possible to prevent or forecast natural hazards such as earthquakes, 

their adverse effects can be decreased through several measures and policies. 

A model of contingency planning and evacuation planning was presented. 

Such planning systematically essential to facilitate people with good expertise, 

and resources. (1) The broadcast of evacuation warnings systems and 

directions (mandatory before evacuation), (2) evacuation supervision and 

methods (required during evacuation), and (3) evacuation centers (shelters, 

required after the evacuation process) (Xu 2007). 

 

 The hazards literature recognizes various mechanisms of vulnerability 

evaluation (Mustaafa 1998; Cutter 1996; Cutter et al. 2000; Chakraborty et al. 

2005), in addition it is problematic to describe that which mechanism impacts 

more significant results for unpredictable disaster and circumstances. Nateghi 

(2001) stated that dreadful vulnerability evaluations depend on landscape, 

geology, seismicity, geotechnical site conditions, structural performance, 

lifelines, emergency services, socioeconomic conditions, and search-and-

rescue capabilities. Davidson (1997) considered corporate structure, 

inhabitants, financial and political framework, and disaster response and 

recovery aspects are analyzing the dreadful danger of cities. 

 

 In recent times, societies and organizations have used evacuation maps 

to create the community awareness about risks and improvement in disaster 

preparedness (United Nations International Strategy for Disaster Reduction 

2001). Xu (2007) defined community evacuation maps for disaster 

preparedness phase. These plans are well-controlled, simplified, and sustained 

by both the government and societies. Disaster management planning is a 

collective procedure in which the central government they make emergency 

plans. Local government upholds the connection between different 

departments, as well as local governments implement action plans. 

 

 

2.18 RISK COMMUNICATION & EVACUATION PROCESS 

 

 Sverre Kjetil Roda, (2012) highlighted on evacuation guidelines. Many 

researchers have predicted that in the future, a mudslide wave sound may 

cause a tsunami that rise above the level of ocean as 269 feet in Norway. This 

research demonstrates the preparation of the community to follow evacuation 

instructions before a natural crisis strikes. Approximately 3000 individuals 

placed in a tsunami hazard region on the west coast of Norway. The most 

horrible case scenario, a tsunami is expected 269 feet above the shoreline in 

the community of Hellesylt five min after the rockslide. Most of the urban 
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areas, a local school, and an older-age home center might be underwater. After 

five minutes, the tsunami will attack the UNESCO a visitor’s community of 

Geiranger with a wave, submerged minimum one school, day care centers and 

commercial institutions. The potential waves that may disturb 10 regions that 

are predictable to be 13 m (42 feet) in Tafjord and 13 feet in Fiora. A related 

but less severe mishap called the ‘Tafjord disaster’ struck these two societies 

in 1934, resultant in 40 death toll. 

 

 Sattler et al. (2000) suggests that there is an association between disaster 

preparation and disaster practices. The Individuals and public who live in 

zones where natural disasters happen frequently are more expected to follow 

the evacuation forewarnings than those who may never have been exposed to 

such hazards (Drabek and Boggs 1968, Sattler et al. 2000). Risk managers 

hardly focus on how the risk information flow to people in accurate way 

because people have with their own different characteristics (Lemyre et al. 

2009). This article states the gap between these two views. There is a well-

established research that specifies ‘at risk’ individuals tend to neglect health 

warnings (Lindell and Perry 2000, Rohrmann 2000, Heller et al. 2005). Such 

non-protective responses may be clarified by denial, aspiring thinking, and 

passivity is communication. (Grothmann and Reusswig 2006). Otherwise, the 

cause may be related with poor communicator skills, vague risk information, 

specific distinctiveness of the people, such as socio- demographics, past 

practices, individual dissimilarities, interactions with experts and impact 

through informal societal links, the news bulletin and broadcasting (Fischhoff 

2000, Rohrmann 2000, Slovic 2000, Heller et al. 2005).  

 

 Fundamentals of social measures derive from clusters that are connected 

appropriately (Dawnay and Shah 2005). When assessing risks, experts 

theoretically explain it technically in terms of likelihoods that a hazard of 

assumed magnitude will happen at a certain location within a specified time 

frame (Kaplan and Garrick 1981; Jardine et al. 2009). They also specify the 

expected problems of the hazard on people, societies and organization’s 

substructure (Sandman 1993).  

 

 The Queensland Floods Commission of Inquiry (QFCOI) established in 

2011 was given broad expressions for its examination. It comprised on 

floodplain managing, national and formal government planning, mining 

industry problems, and the presentation of private brokers, on time emergency 

response and dam management problems. To improve the community 

resilience Jim McGowan (2012) emphasized about some features of flood 

examination of Queensland. The December 2010 and 2011 the flash floods 

relief and resources used to cope with hazards, droughts. The consequences 

were terrible. No one can believed that people and their families could be 
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sweep away by a flash floods and killed. Nine operational executors died to 

overcome the disastrous floodwaters. Some cities totally submerged into flood 

water and isolated for weeks. Thousands of homes destroyed and many people 

has lost (QFCOI Interim Report 2011). 

 

Table 2.1 

Risk and Impact Model of Disaster Management  

and Investment Priorities 

 
 

 In the aftermath of any natural disaster, it is important to identify what 

work has done, what didn’t and what could have been enhanced to better 

formulation for next disaster? In many cases, these reviews are comparatively 

low internal processes evaluation, the response of organizations assume police 

services, firefighters, State Emergency Services (SES) and other disaster 

services workforce and volunteers. Other service such as local governments 

and the other utilities like electricity power, telecommunications and water 

suppliers services are critical important during a natural disaster frequently 

adopt a similar method. The disaster management framework has established 

this examination practice with the local and district disaster management 

groups in Queensland.  

 

 For community development and on time response a, more organized 

planning and controlling framework is essential to enhance the system more 

efficient. For accomplishment of task the resilience required accountability and 

information is shared across the societies. The responsibility is shared among 

people, governments and disaster management societies. The Victorian 

Bushfires Royal Commission (2010) stated in his final report that collective 

responsibility transformed into their own self-responsibility. It increased the 

responsibility for all nationwide agencies, public committees, societies, 

individuals and all families require taking greater accountability for their own 

safety. Monash Injury Research Institute has reviewed past disaster response. 

The Queensland Floods Commission was not aware of legal and strategic 

procedures and policies (Goode et al. 2011). 
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2.19 PREPAREDNESS, RESPONSE AND RECOVERY MODEL  

FOR RISK ASSESSMENT 

 

 Yacov Y (2012) shed the light on preparedness, response, and recovery 

from Natural and Human-Made Disasters. This article speculates that the 

communication process is very complicated and structural. The 

communication process is related with onetime response, rescue and 

preparedness activities to handle skillfully in a pleasant way in natural or man-

made disasters. This is related with communication, organizing of activities 

and risk evaluation process. These process must identify the states of the 

system. The societies organize central structure to create simulations. The 

physical structure of organization and society’s response is related with the 

element of time. Time frame is crucial factor in risk examination and 

preparedness, risk may be multidimensional. A versatile approach is used for 

recovery, on time response and preparedness is termed as decision tree 

analysis. 

 

 The time frame and the states of a system are essential features for 

preparedness and risk analysis. For conciseness, preparedness also proposes 

response and recovery, and risk examination implies risk assessment 

management, and communication. This paper highlights the complexity of 

measuring the multidimensional risk from natural and man-made events to 

systems of systems. Which are usually interconnected and intra and 

interdependent subsystems consisting of communities and infrastructures, with 

several tasks, procedures, and shareholders. The growing and vibrant nature of 

systems of systems essentially concentrates their models. So the risk 

management is quiet brief and feasible. The process of risk modeling, risk 

evaluation, management, and communication must be holistic, broad, and 

recurrence, and it must be identifying that the states of the system establish 

essential building blocks of modeling. Thus the importance of time frame in 

modeling and risk is substantial. Furthermore other many states are working on 

time is crucially important. 

 

 Strategic preparedness defines guidelines, rule, strategies, and 

supportive structure that are executed before natural disasters occur to reduce 

hostile results for example on time response / retrieval time and budget and / or 

consequence possibilities to a certain level considered adequate. These 

possibilities of risk are managed through the decision makers acceptance of 

several risks plus trade-offs (Haimes et al. 2008). In risk assessment, we try to 

answer the following set of questions offered by Kaplan and Garrick (1981): 

(1) what can be a mistaken? (2) What are the prospects? (3) What are the 

results? At this point, they add further (4) what is the time frame? 

Correspondingly, in risk management they attempt to answer the following 



 50 

questions raised by Haimes (1991): what is the need to do and what are the 

options that are available? What trade-offs regarding all expenditures, risks 

and damages and what are the consequences of contemporary decisions on 

upcoming decisions? Readiness defines a decision process for future predicted 

events with predictable likelihoods of happenings and of subsequent results, in 

which decisions and their actions are performed before a natural or human-

made disaster to reducing disaster consequences suppose response / recovery 

time and cost to levels considered acceptable. 

 

 

2.20 STRATEGIC PREPAREDNESS FOR  

RECOVERY AND RISK MODEL 

 

 Yacov Y (2012) proposed a model for recovery from disasters / hazards 

named strategic Preparedness model. Man-made or natural crisis affect the 

organizations in several ways due to intrinsic interdependence among social, 

cybernetic, and corporate set-ups, are most important aspects. Organizations 

depend on the capability of individuals with their expressive measures and 

directional skills. These cannot be demonstrated positively with a single 

model, all integration through shared states. The focus of this article is: (i) the 

significance of the states of a system in modeling; (ii) the effective part of 

integration states in modeling systems of systems, in recognition, and in the 

meta-modeling of systems of systems; and (iii) these procedures for strategic 

preparedness, on time response, and recovery from disastrous hazard to such 

systems. Strategic preparedness indicates a decision-making process and its 

related actions. These must be: executed before an early manmade or natural 

crisis to reduce the causes and this mechanism should promising to adequate. 

 

 A system of system is defined as the integration of different 

organization and societies with their human interaction and corporate 

infrastructure. These integration creates systems of systems. This system has 

five features declared by Maier, First is independent operation of each system, 

second is decision making independence of the system, third is territory 

allocation, fourth is changing in evolving behavior, fifth is growth 

development. These subsystems work independently even their 

interconnectivity and inter-dependencies are combined; but, each is inclined to 

face unique hostile situations. 

 

 Crowther et al. stated strategic preparedness as A Decision Making 

Procedure and further operations should be apply before natural or man-made 

disasters to reduce the consequences. Strategic preparedness therefore 

indicates activities accomplished before a disaster. This may reduce intensity 

of danger. These stages required for balance in disaster related activities and 
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control the threat level. The evolving characteristics of the system direct and 

command the whole procedures regarding on time response, recovery and 

strategic preparedness. The evolving properties of the system cannot planned 

early but can create on the basis of some multiple events that creates 

motivation and timely response develop in the system.  

 

 The American Society of Civil Engineers held a conference on 

diminishing natural catastrophes with the supports of the United Nations 

Decade for Natural Disaster Reduction in 1996. Mostly research in the 

published reports and consultation remains significant today. Disaster cause 

and affect the individuals, service providers organizations suppose DMO’s and 

the community. The public and crisis related organizations present as a 

complex system of subsystem. The shared processes and their integration with 

these subsystems that establish a modeling phase, intrinsic inter-connection 

and inter-dependencies. 

 

 

2.21 THE 5 Rs MODEL FOR RELIABLE POST-DISASTER 

EXPOSURE ASSESSMENT 

 

 A Post-disaster experience with evaluation was presented by Daniel A 

(2012). Risk represents danger and intensity of disaster. A disaster, much focus 

on probable hazards, such as flammable materials, syndrome courses, and 

poisonous materials. But, real danger is related with past experience of such 

hazards, if no past experience then no risk. This paper proposes that how 

assessment of experience varies during a disaster. The 5 Rs model is rescue, 

reentry, recovery reconstruction and rehabilitation. Every disaster and crisis 

tracks this structure. The temporal extent, three-dimensional affect, and nature 

of disaster and crisis to human well-being, security, long-term threat to 

ecosystems determine how an experience assessment must be conducted. 

Engineers are risk managers. They applied expertise in order to prevent and 

solve problems. This expertise means they are appropriately right to lead and 

manage efforts to assess damage created by disasters, to design systems to 

address this damage, and to advise on how disasters can be avoided in the 

future. When engineering performance is assessed, the major query is whether 

the response affected or might be cause undesirable risk. 
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Fig. 2.12: The 5 Rs Model for Reliable Post-disaster Exposure  

Assessment (Daniel, 2013) 

 

 (ALARP), an idea created by the U.K. Health and Safety Commission 

(1998). An appropriate risk standard for disaster response and expectation is 

whether the risk is “as low as realistically appropriate”. 

 

 To overcome the risks includes balance the replacements. Generally, no 

any particular solution is available due to ecological problem which is 

fluctuating. Risk can be identified with a process of decision making steps and 

implement the actions. These measures can decrease the level of hazard 

consequences, at minimum, to minor the risk of adverse consequences will 

happen (Royal Society 1992). People wants a lesser amount of risk, all further 

effects actuality equivalent. Derby and Keeney (1981) proposed that “The risk 

possibility is related with the best available alternative options, not with the 

best of the possibilities which we desired to have accessible”.  

 

 Risk considers as a factor of threat and disaster. The crisis of World 

Trade Center (WTC), the impact of Hurricane Katrina, the outflow of crude oil 

with deep-water crisis in the Gulf of Mexico. It describes effective learning 

abilities to engineers for measure the coverage and select best possible option to 

decrease massive hazards. 1. Rescue: a location unrestricted from imprisonment 

or forthcoming danger by rapid strong action; 2. Recovery: the recovery of 

something missing or unavailable, which in a disaster can include the bodies of 

victims; 3. Reentry: a return to the places affected by a catastrophe to evaluate 

destruction and determine the further step forward in creating a plan for 

restoration; 4. Reconstruction: the return of tools or a resource to operational 

status after maintenances or replacement; the return of a community or wide 

area to full-scale procedures after a disaster; and 5. Rehabilitation: the arrival of 

people back to resume operations in a society, construction, or capability to 

recover situation demolished or damaged during a disaster. 
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2.22 QUALITY INDICATORS FOR CRISIS  

COMMUNICATION MODEL 

 

 Pauliina Palttala (2012) defines crisis communication structure for 

emergency management. Crises are complex in nature and it are constantly 

creating troubles in communication process. The major components of this 

issue may be on time response, public awareness, manage the difficulties, 

obligation, and consequences (Stephens, Malone, & Bailey, 2005). The 

purpose of this research is to establish a structure to measure the performance 

indicators for crisis communication. It forms a plan for civil service. Such 

application enhances the organizational learning processes. This model has not 

been presented for crisis communication. 

 

 Crisis communication is emerging field of study and it helps in crisis 

management (Lehtonen, 2002). The main Purpose, is to examining crisis 

situations that are a most important aspect towards effectiveness in 

organization of crisis communication (Bradford & Garrett, 1995), that generate 

freedom in decision making process by communication specialists (Huang & 

Su, 2009; Grunig, Grunig, & Dozier, 2002). Communication professionals 

increase professional knowledge for preparedness procedures. They form 

training and enhance communication level to maintain a strong bonding with 

main shareholders (Lee, Woeste & Heath, 2007). 

 

 The communication organizations are facing difficulties in crisis 

management due to weather issues and strategic structures. It has been stated 

that a specific and applicable communication process should be selected 

wisely according to the present crisis situation and the expectation of 

stakeholders (Coombs, 2006). The actual crisis communication must be 

applicable before any crisis occurs. It should be started immediately after the 

disaster. The crisis communication focus on pre-crisis protection, preparedness 

plans, a timely response to post-crisis activities and implementation of policies 

(Fearn-Banks, 2004 in Dardis & Haigh, 2009). A well-defined framework of 

planning and protective processes are desirable to cope with all types of 

disasters.  
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Fig. 2.13: Quality Indicators for Crisis Communication  

(Pauliina Palttala, 2012) 

 

 But the attitude to solve unexpected complications increasing quickly 

are vitally important (Demuth, 2002). The decision making process should be 

flexible in critical conditions, as we know that disasters can be unpredicted in 

magnitudes and it required accurate decision making process (Seeger, 2002). 

Crises normally follow similar sequential stages (Pearson & Mitroff, 1993; 

Stephens et al., 2005). The major factors in disaster management are disaster 

relief assistance, prediction, alarms systems, reformation and restoration as 

well as the activities comprises on modification, preparation, on time response, 

and retrieval (Moe & Pathranarakul, 2006). The research proposes that crisis 

communication process should be considers essential during the pre & post 

crisis phase, for any crises condition, and the consequences of the disasters 

(e.g., Ulmer et al., 2007; Coombs, 2007). Reynolds and Seeger (2005) describe 

a process model of five phases. The Crisis Emergency and Risk 

Communication (CERC) focusing on communication procedures. The model 

establishes pre-crisis risk communication and preparation to develop 

understanding of consequences. Second phase is to reduce primary incident 

uncertainty and encouragement to comfort emotions and visualization of the 

scenario development. Third phase is to support individual response and 

informed decision making by the community, gather response from affected 

people, and facilitate collaboration with response activities. Fourth phase is to 

resolve updates and consultations about transformation process; as well as fifth 

phase are assessment and conversation of appropriateness of response and 

significances of lessons learned. The record stipulates communication process 
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for crisis management. Later on the model was revised again with strong 

communication procedures for disaster crisis (Veil, Reynolds, Sellnow, & 

Seeger, 2008) and it has been evaluated in real situations. 

  

 King-wa Fua (2012) established a contrast between china government 

and USA government activities about emergency response. Based on a relative 

method, this examines news articles about shocking upheaval that happened in 

Sichuan State. Almost six Chinese newspaper identified that Chinese 

government emergency response activities had more similar with USA media 

about Hurricane Katrina 2005. Main focus was on control the situation and 

monitor the activities like watchdog media culture during disasters. It is the 

liability of government to monitor all activities that is quiet premature in 

China. Chinese local media may be less formalized by the central government. 

With a strong government policies china can improve their media. Countries 

who are being unprotected with external hazards they supposed to act well on 

time and explain exact information from disaster management foundations. In 

order to make informed decisions with quick responses, to maintain high level 

of individual security and wellbeing. The World Health Organization has 

generated guidelines for effective media communication, in which the 

authorities are capable to spread the information to the public (World Health 

Organization 2005). 

 

 Sichuan earthquake On 12 May 2008, was a massive earthquake, on the 

Richter scale of 8, happened in Sichuan province, China. According to the 

figures released by the Sichuan provincial government, 68,712 people were 

killed and 17,921 were lost. Almost 46 million people were injured and 

affected. The total financial damage was estimated more than US$30 billion. 

However, the Chinese government’s immediate reaction to the media, Sichuan 

earthquake, was severely different from the past heavy-handed approach. The 

Chinese government permitted international and local media to visit the 

earthquake regions and prepare a detail reports on the destruction. 
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Table 2.2 

Sichuan Earthquake and Government’s Media Policy 
 

 
   

 According to emergency management theory (McLoughlin, 1985, 

Burkhart 1991), the integrated mechanism was introduced with four elements 

need for crisis management. These elements are recovery, preparedness, 

response and mitigation (McLoughlin, 1985). The mitigation actions decline 

the intensity of long time period vulnerability to social lifespan. The 

possessions from natural or man-made disasters; Preparedness used to enhance 

operative competences for responding to a crisis; Response comprises on the 

quick actions taken as early as possible before, during, or after a crisis that 

protect lives of people, minimize finance loss or retrieve the recovery; 

Recovery is intended for short-period of time that restore normal routine life 

and support the systems with minimum operational activities. 

 

 The results indicate that few Chinese media have effectively served to 

the government’s emergency response. The major part is generally performed 

by Americans equally during disasters (Barnes et al. 2008). The Chinese media 

have communicated with the general public about various issues for instance 

human damages and demolition by the disaster furthermore the government’s 

emergency responses and activities during the aftermath of the Sichuan quake. 

This communication process was intended to support the public to make up-to-

date decisions during crisis. For improvement, a de-emphasis on the 

government’s disaster preparedness efforts (Barnes et al. 2008). 

 



 57 

 While America and China have different political structures, emergency 

plans, and practices. They share similarities in the role of media in distributing 

emergency information. However, media have strong differences is 

government’s responsibility to manage disaster and its consequences. Public 

health officers and emergency response managers have acknowledged the 

‘watchdog’ role of the media in monitoring government bodies during an 

emergency period. (World Health Organization 2005). But this media 

‘watchdog’ role may unintentionally trigger unwanted consequences during 

disasters, reinforcing public perception of risk (Kasperson et al. 2003) or 

diverting public attention to focus on the disaster intensity (Liu 2009).  

 

 A model established for protection of community with a multi-

framework presented by Michael K (2012). The results of this model was 

generated from the response of community regarding crisis and hazards. The 

Protective Action Decision Model generate information flow from community 

and ecological factors. This message transfers through communication 

networks. The PADM classifies three critical pre-decision processes (receiver, 

thoughtfulness, knowledge of forewarning system, clarification of ecological 

factors / societal indications). The defensive action of social response, situation 

monitoring and decision making process was suggested. This research 

describes three applications (growth of hazard communication plans, 

framework of evacuation, and implementation of long lasting hazard 

amendments) also examines unsolved problems which needs to be identify.  

 

 
 

Fig. 2.14: Protective Action Decision Model (Michael, 2012) 
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 Risk communication during the volume of increasing number of 

disasters or disaster response activities are related with each other. A realistic 

communication process is needed for growth. These programs should be 

organized and well developed for hazards. The human participation and 

resources are limited when any disaster strikes. The resources and human 

effort should be in collaboration for disaster management. Time constraint is 

normally short in crisis event. Without proper and appropriate planning risk 

communication can create difficulties regarding failures.  

 

 All regions are in trouble due to natural hazards for example droughts, 

quakes, extreme high weather temperature, floods, land sliding, hurricanes and 

wildfires are disturbing developed areas. Under develop countries people focus 

on un-natural impact of natural hazards. A description of natural disasters with 

un-natural impacts on society was delivered by Alex Julca (2012). It extends 

the current dissimilarities inside and outside the countries. The paper examines 

the realistic indication of disasters. After that evaluate the causes why disaster 

risk are focusing on certain people, zones and countries. It designs a theoretical 

framework on the intensity of danger and weakness. It impacts to recognize 

the multiple dimensions of disaster effects. It increases the challenges for 

countries to overcome on the weather variation issues. Worldwide, the yearly 

average number of disasters has manifold during the last decade. The number 

of droughts that tripled two times between 1970–1979 and 2000–2009. The 

United Nations (2008) highlights that although geologic disasters can cause 

huge damages, hydro-meteorological disasters creates a greater danger of 

becoming large scale disasters and disasters in the past two decades informed 

disasters trends are increasing. The average number of people affected and 

killed per disaster has been on decreasing trend. Leaving the average number 

of deaths each year from disasters more or less persistent. At the same time, 

the higher frequency of natural disasters has increased maximum cost of 

damages to disaster affected.  

 

 In undeveloped and poor countries the natural hazards risks will be more 

life threatening. A mainly unambiguous difference is the 130,000 victims 

affected by cyclone Nargis in Burma in 2008 related to just 30 victims during a 

similar strong whirlwind, Hurricane Charley, in the United States in 2004. Due 

to droughts, tsunami and hot weather problems in Africa and Asia thousands 

of people missed. With this aspect the flashfloods, weather variations and 

lower income problems are stressful. Regionally and for the period 1970–

2009, over 70% of all disasters have occurred in well developed areas. The 

average figure of people loss and killed 100,000 is 8 times greater than urban 

areas. Australia and New Zealand whose average is higher than Africa, Latin 

America and the Caribbean, and Oceania. This is generally due to the major 
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rise in incidence of environmental hazards in Australia and New Zealand such 

as hot weather temperatures, hurricanes, and wildfires since the last 20 years.  

 

 Many emerging countries do not have the adaptive capabilities to face 

greater natural hazards because they are vulnerable by several risks, as well as 

economic uncertainty, political clash, and absence of technical capabilities. 

Generally, poor healthiness, communications and housing infrastructures 

including water and sanitation systems and lack of support for capacity growth 

are the main constraints behind the failure of poor countries to address disaster 

risk. Recent changes in the natural environment have already shifted growing 

seasons, threatened water sources, and exacerbated food shortages, with 

dreadful consequences in the poorest regions. The various impacts of a 

changing natural environment in poor countries is the destruction caused by 

the 2010 floods in Pakistan.  

 

 Junji Urata (2012) focused on japan massive disasters and the methods 

of evacuation systems. By managing the relation of human as a network. For 

effective evacuation planning there is a need to establish a cooperate behavior 

among inhabitants. The inhabitant’s evacuation behavior was examined in 

tsunami and nuclear disaster crisis. This analysis showed the importance of 

cooperation attitude between residents. A cooperation behavior is required to 

manage the network. This network is shared for disaster response planning for 

disaster management. Generally, people make behavioral decisions during 

disasters on the basis of information available about the hazard. This danger 

recognize through the mass media, disaster radio and neighbors and 

assessment of their ability to evacuate and travel. The success of mass 

evacuation frequently relies on cooperation behaviors among residents for 

example, information exchange about dangers, safe places and mutual 

assistance, particularly to aid individuals with low mobility.  

 

 In Japan, local governments develop and promote local evacuation plans 

to guide resident’s behavior and promote cooperation. Implementing a 

cooperative evacuation plan is difficult, however, because one cannot know 

where and when a disaster will occur, and not all residents are sufficiently 

familiar with the plan before the disaster. To increase the effectiveness of 

evacuation plans, modeling can be used to provide a practical understanding of 

the formation of cooperation behaviors. Studies of disaster evacuation have 

focused on resident’s evacuation decision-making behaviors and information 

acquisition (Katada et al. 2005; Oikawa et al. 2005; Okumura et al. 2001; 

Yamada and tazawa 2006). Great East Japan earthquake and describe 

resident’s evacuation experiences during the causing nuclear and tsunami 

disasters. The Network Formation Model was introduced, considering 

cooperation behaviors among groups of residents as the networks. Command 
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and control evacuation has the advantage that most residents can evacuate 

almost simultaneously. Not all evacuees were able to live in the same site, so 

selection of an evacuation site for the long term until reconstruction is often 

the main problem for evacuees and local governments. Evacuees must rebuild 

their lives, working with local government and neighbors. 

 

 Michio Naoi (2012) discussed about the mitigation response activities of 

japan. The tsunami in 11 March, 2011 has created awareness about preparation 

activities. The research focus on the consumer perception and response 

towards disaster. The results was positive about the individual preparedness 

for natural crisis even in lower income community. After 11 March, the 

specific actions taken for mitigation process. A gap was analyzed between rich 

communities and poor communities. 11 March, 2011, a huge earthquake with 

9 Rector scale affected the north japan. It demolished many Tohoku districts, 

villages and oceans, as well as a huge loss of human life with physical 

accidents. Tokyo was extensively damaged and not definable. An 

understanding is required for mitigation and resilience process. Japan has 

faced several disasters as compared to other countries. Japanese government 

and disaster organizations are more prepared than other countries for any 

disaster.  

 

 The present study shows that lack of efforts in policy decision making, 

many economical and non-economic issues, which are related to the future are 

the main factors. By media coverage the human losses and physical accidents 

in Tohoku may change the perception of individual about disaster and 

mitigation response (Naoi, Seko and Sumita 2009). Indian tsunami in 

December, 2004 caused damages in Asia Pacific areas. The organization’s 

resource based view create challenges of SIHRM & MNPEs. The value of 

human resources and the human resource organizations manage resources. 

Resources are the critical features of an organization’s disaster management. A 

research designed by Elizbeth S (2012) on challenges of tsunami. The 2004 

Indian Ocean tsunami caused massive damage across numerous countries. It 

highlights the problems of Strategic International Human Resource 

Management (SIHRM) in Multinational Enterprises and the Multinational 

Nonprofit Enterprise (MNPE).  

 

 In this paper, four broad research objectives, first, this research brings an 

SIHRM emphasis to analyze the impact of the 2004 tsunami on MNNPEs in 

order to expand the base of investigation from a universal growth application 

(Cosgrave 2005; Telford, Cosgrave and Houghton 2006; Murray and Clarke 

2008). Second, aforementioned research focused only on MNNPEs that were 

part of the tsunami relief response. Our research aims to canvas the influence 

of the tsunami on MNNPEs that operate generally in the relief and 
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development industry, whether or not? They directly contributed in the relief 

response to understand the inferences for the larger industry. Third, extending 

earlier investigation, we not only examine how, but similarly why the tsunami 

produced challenges. Fourth, this research studies the nature of resource 

problems during a specific event that contextualize organization research 

(Rousseau and Fried 2001). 

 

 Since the past 30 years there has been a substantial growth and 

importance of MNNPEs, mostly in relief and development area (Lindenberg 

1999; Teegen 2003). MNNPEs channel billions dollar of funds through all 

over the world (Anheier and Themudo 2005). The aftermath of the tsunami 

highlighted the consequences of internal and external features of the MNNPEs. 

It describes the ability to respond efficiently in disastrous situation. Reports 

recommended insufficient, at times, inadequate local response, to survivors. It 

decline the organization morals (Ossewaarde et al. 2008). External factors 

pressurize for international integration whereas internal factors related with 

local responsiveness. With a large amount of external resources, the power 

shifts to external factors. First World donors increase the difficulties for the 

organizational capacity of MNNPEs. It decrease the efficiency of responses. 

As tsunami provides an example to improve the understanding of the internal 

and external frameworks of SIHRM in MNNPEs.  

 

 Jennifer Jordan (2012) shed the light on corporate response to crisis 

situation. Disaster management organization plays a vital role in the natural 

disasters. In 2004, in the case of Indian tsunami the United States corporations 

helped $600 million for relief assistance. United States organizations spent 

huge amount for japan tsunami and earthquake problems (White & Lang, 

2012). Though these signs are positive to be encouraged, by humanitarian 

concerns. Corporate relief activities can also create a public satisfaction for the 

response organizations, with skills and powers of the corporations (Aaker, 

Vohs, & Mogilner, 2010). At the same time organizations are representative 

for assistance with societal difficulties, the anticipation that they will support 

to resolve these problems on high level. A McKinsey Survey describes that 

above 70% people assumed that government and organizations both are liable 

for social problems (Bonini, McKillop, & Mendonca, 2007). 

 

 If we analyze this matter, we estimate that how issues and problems can 

complex in a corporation's early response to a natural disaster. It affects the 

perception of handling the task and proposed activities. From the corporation 

aspects, a natural disaster is outward crisis, in which organizations are not 

directly responsible for the destruction nor the resultant human trouble. This 

situation is different from internal crises like safety and quality problems, 

which identify organization’s accountability (Diermeier, 2011; Pearson & 
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Clair, 1998). This lack of ultimate responsibility would seem to be decline the 

views that it has an obligation to support those who affected with the disaster; 

and it may seem that doing anything in response to an outward crisis can only 

develop the community views about the organization and corporation. 

 

 Andra’s Tilcsik1 (2013) described that how massive and huge disasters 

can affect corporate Humanity in United States? This research highlighting the 

impacts of geographical communities in which any type of crisis can rarely 

effect the existence of organization. The nature of disaster depends upon the 

destruction level and other impacts. The huge disasters has destructive impact 

and small scale disasters had a constructive impact on communities. The past 

humanitarian history and community’s unified network creates stability to 

alleviate certain impacts. Natural disasters attacks terribly, creating difficulties 

in monetary losses, destruction of infrastructures, loss of victims and 

causalities.  

 

 The national institutes play a major contribution in life-threatening 

crisis. Many researchers have predicted great level of interconnection between 

societies and post disaster actions. A broad phenomena called as ‘‘post-

disaster fundamental activities,’’ ‘‘principled public phase,’’ or ‘‘after crisis 

assistance’’ (Erikson, 1976; Kaniasty and Norris, 2004). If societies work 

collaboratively in relief and rebuilding activities then problems can be solve 

competently. Team motivation spirit effects positive results in donations and 

other charitable activities. As Crampton and Patten (2008), pointed out, that 

main headquarter in a public society forms an ‘‘intellect association between 

agencies and organization that supports affected people by catastrophe,’’ 

which leads to ‘‘force the organization to respond immediately. Disasters 

cause of substantial physical infrastructure and economic loss may bind the 

Philanthropic activities of local organizations. Cramton and Patten, (2008) 

proposed that corporate philanthropic activity is most difficult due to economic 

crisis. In consequences the national organizations tends to be more aware 

about disasters aftermaths, charity response activities and operational 

procedures as we have seen the activities during Katrina. (Muller and Kraussl, 

2011). 

 

 A study on Sandy Hurricane and impact analyzed by Chris Piotrowski 

(2013). The field of disaster studies has grown-up rapidly over the past 30 

years. The knowledge base of the field is currently quite massive (Rodriguez et 

al., 2007). However, research on the impact of hurricanes on human life is a 

modern phenomenon in social sciences. In 2005 Hurricane Katrina, represents 

huge loss and low growth failure of disaster research across all the social 

sciences disciplines. In 30 October, 2012 the Sandy Hurricane was a huge 
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storm, which created several damages in US east coastline, more in New 

Jersey and large scale destruction in New York seaside regions. 

 

 Mark Skidmore (2013) delivered the impact of natural disasters. In 

recent years, many emerging countries have required to implement more 

decentralized government structures. Even though struggles toward fiscal 

federalism, evaluation of decentralized actions has been disturbed by lack of 

continuous cross-country measures of efficiency. Since governments play a 

dominant role in the management of disastrous events. Disaster effect data 

provide a prospect to evaluate whether government structure is important in 

preventive disaster victims. The relationship between decentralization and 

disaster losses; countries with more decentralized governments practice fewer 

disaster-induced fatalities. It is normally assumed that as country grows up, it 

allocates more resources for safety measures, execute protective methods 

intended to decrease the impacts of natural disasters. The present frequencies 

of storms / cyclones, quakes, and tsunamis, as well as shocking people and 

financial impacts, has create more awareness to determine the consequences of 

disaster. The previous research (Anbarci, Escaleras, and Register 2005; Kahn 

2005; Toya and Skidmore 2007; Kellenberg and Mobarak 2008) and regulate 

the pattern between destructions and financial growth examination. In addition 

the study focus on disaster management and response activities, Wildasin 

(2008) determines that specific organizational structure with financial analysis 

may create motivation to government and help in strategic planning. 

 

 Toi and Leek (1999) and Burton, Kates, and White (1993) also 

deliberate the prospective to decrease susceptibility as income growth level 

rises. Burton, Kates, and White (1993) presented a modest reverse association 

between deaths due to natural disasters. Toi and Leek (1999) identified that, 

there is an evolution between protected and unprotected and creates a 

transformation procedure. In recent massive disasters, government criticized 

for lack of preparedness and response activities. The results of Hurricane 

Katrina the disaster management organizations were complained for not 

operative flood control procedures. The most relevant study to date is that of 

Escaleras and Register (2012), who conduct a similar analysis to determine the 

role of decentralization for protecting inhabitants from natural disaster events. 

 

 Coordination and communication is a big issue, a framework was 

developed by Richard C (2013). Coordination difficulties rise-up when 

government has to work on inter-organized judicial policies. Coordination is 

most important factor for crisis management, when the task becomes 

complicated due to mutual actions, strategies and rules are critical. Broad 

selection of activities is required for coordination, therefore a unified 

command and control mechanisms are most important aspects (Andrew & 
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Kendra, 2012; Maser, 1998). The local institutions may coordinate their 

decisions through different mechanisms such as informal setups, provincial 

societies, officials or contractual networks that relates with crisis management 

performers. These performers hold acute info or shaped a weak-collaborative 

association process (Feiock, Lee, & Park, 2012; Shrestha, 2010, 2012). Acute 

information or form “weak-tie” relationships (Feiock, Lee, & Park, 2012; 

Shrestha, 2010, 2012). Risk measures difficulties rise examination 

expenditures, check and monitor, coordination process, implementation of task 

becomes more difficult when we cannot analyze the results (Ferris & Graddy, 

1986; Hefetz & Warner, 2012; Warner, 2012). By encouraging bureaucrats to 

participate in activities of public, these decisions, designed by specific 

organizations at national level (Bae & Feiock, 2013; Choi, Feiock, & Bae, 

2013; Clingermayer & Feiock, 2001; Zhang & Feiock).  

 

 

2.23 CRITICAL BRIEF ASSESSMENT OF LITERATURE REVIEW 

 

 If we take a look and have a quick review on the above mention Models 

and their importance. The research contribute understanding of Disaster 

Management Systems for crises management. A vital component is "Disaster 

Response", because it is the first component which needs activation. Before 

going further we need to understand various factors of disaster repose. So 

PDCA represented for quality & control and further SHORs Model” introduce 

for military operations, it involves option creation, evaluation and refinement 

with highly imperfect information. After that a model introduced for improved 

control system. It introduces three types of reasoning first is rule based 

reasoning, second is knowledge based reasoning and third is skill based 

reasoning. Decision making is most important aspect so, OODA presented for 

C2 architecture and decision making.  

 

 As decision making is most critical consequently a model of recognized 

prime decision making, it involves identify each evaluation option, weightage 

each option then score and select option with highest weightage score, to 

analyze the broad spectrum and a big picture view a model of situation 

awareness was established. In Pakistan and other countries there is a problem 

regarding rational decision making and retrieve the information about the 

dynamic situation. So we need situation awareness to analyze the “big picture” 

of situation. Commanders and their staff has to maintain situation awareness. 

 

 Organizations are more complex in nature, a model of VSM proposed 

that helps for handling the complexity of situations for decision making. After 

that another VSM model was designed and discussed about collective behavior 

and structure of organizations to diagnose the structural mechanism of 
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communication and coordination. Brien introduced a model according to 

climate variation, focused on restructure the activities to achieve better results. 

A model for National Incident Management Systems for transformation in C2 

applications. The model focused on the time period that what response is 

needed during first 72 hour of disaster that is most critical.  

 

 Incident Command Model was used for check and monitor disaster 

management activities, also intended for cross organization collaboration, 

coordination, and communication and situation analysis. After that another 

framework highlighted that cognition shows effective results with 3Cs 

communication, control and coordination between activities. Due to the 

complexity of crisis a model for Decision Support system for complex 

situations was intended. 

 

 Resources are important and play a major role in crisis situation, a 

Natural Disaster Management Communication System helps to facilitate the 

procedure of allocating and distributing the resources. We should have 

Workflow Management System to manage emergency plans before and during 

disaster. Main objective is to support and facilitate the staff in execution 

process. It was defined that emergency plans should modeled as workflow. 

Delphi Decision System acknowledged for crisis management for time critical 

decision making. Temporal coordination highlights cross organization 

coordination with minimum response time and reduce forecasting difficulties.  

 

 A communication and Decision support system models was introduced 

to retrieve correct and accurate information according to the hazard. Social 

vulnerability index was designed for disaster management, a disaster cycle 

established and focused on recovery, response, mitigation and preparedness 

processes. Communication gap in disaster management was designed. 

Communication process was integrated with planning, this planning involve 

before, during and after disaster. Coordination contingency framework was 

designed from contingency perspective. National Response Framework was 

designed. The purpose of this system is to check that how system can 

collaborate with different agencies and actors.  

 

 A consular emergency management was designed that how government 

overcome the crisis situation and what support and facilitation government 

should provide to affected people. A model for communication and planning 

was design for warning messages related to the hazard and alarms system 

introduced. After that Disaster Complexity and Impact model was establish for 

21st century crisis, in which emergency and preparedness plans were suggested 

to strengthen. Earthquake evacuation planning framework was created for 

strategic planning. Different types of assessment were defined community 
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vulnerability assessment, evacuation root planning and evacuation charts for 

disaster management preparedness.  

 

 Strategic preparedness for recovery and risk model was introduced for 

integration processes, integration through states, importance of states, effective 

role of integration in modeling activities, strategic preparedness, meta 

modeling, rescue, recovery and on time response factors highlighted. 5 Rs 

model stated for recovery of activities, re-entry procedure, rescue people, 

reconstruction of buildings and other issues, recovery period and rehabilitation 

process. Societies and national institutes plays a major role in disaster 

management. A unified network is required for collaboration between different 

agencies and organizations. Coordination mechanism for disaster management 

was designed. It helps in check and monitor the activities and processes. 

Unified command and control approach was highly recommended. 
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CHAPTER 3 
 

PROPOSED C2 FRAMEWORK 
 

 

 Organization performance and enhancement in emergency operations is 

becoming more challenging for disaster management organizations. The 

disaster management organizations learning practices and development of new 

processes with efficiency can improve their quality of task accomplishment. 

This research will investigate the issues regarding task accomplishment. We 

are integrating two models to improve the processes of disaster management 

organizations. This process implementation will identify, design and execute 

the process effectively. It will also design decision making plans as well as 

analysis of contemporary environment, and provide feedback during strategic 

planning. 

 

 The consequences of Hurricane Katrina, crisis was severely criticized 

regarding preparedness and response activities of national and local authorities 

(CRS Report to Congress, 2008). Other issues identified were emphasis on the 

expanses of other dangers (Flynn & Prieto, 2006), the problem is to clarify the 

roles of the several actors and actions in response activities (Parker et al., 

2009), and a multi-purpose disaster management system was established 

(Wise, 2006). The problem with this research was that some part of this 

research, is still incomplete at the time of the disaster (Daniels et al., 2006). 

The perception of strategy development between DHS organizers is missing 

(White House, 2007). The NRP was revised by a new document includes past 

lessons learned from the Katrina disaster called the NRF in January 2008 (CRS 

Report to Congress, 2008). 

 

 

3.1 EVALUATION OF DMS IN PAKISTAN  

AND INTERNATIONAL LEVEL  

 

 Pauliina Palttala (2012) has discussed about crisis management. 

However, from many years the communities and societies, have neglected the 

communicative aspects of crises in the area of disaster management. The crisis 

communication did not create itself as a self-determined investigation area till 

afterwards the disaster Chernobyl in 1986 (Nohrstedt & Admassu, 1993). The 

tsunami and Katrina are creating troubles due to greatest number of hazards 

and the intensity. The public blame on government about crisis 

communication. Government should have to create more consideration about 

crisis communication. In crises governments and people meet with threats 
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conditions, they require a quick on time response from those who are 

accountable (Ulmer, Seeger & Sellnow, 2007) to manage the activities. They 

need decision making plans under short time period. We can categories 

disasters in different types, such as workplace crisis with violence, non-

governance, disruption and violence.  

 

 An accidental crisis may be viral diseases, unexpected technical 

difficulties, and disasters (Ulmer et al., 2007). In public association crisis 

communication plays a crucial role with their own perspective. It deals with 

the strategies and focus on the views of communities to accomplish the task. It 

requires right description of any unpleasant event and specific hazard, to 

evaluate the conclusion and consequences, furthermore it provides harm 

decreasing information to affected regions and community (Reynolds & 

Seeger, 2005). 

  

 The communication organizations are facing difficulties in crisis 

management due to weather issues and strategic structures. It has been stated 

that a specific and applicable communication process should be selected 

wisely according to the present crisis situation and the expectation of 

stakeholders (Coombs, 2006). The actual crisis communication must be 

applicable before any crisis occurs. It should be started immediately after the 

disaster. The crisis communication focus on pre-crisis protection, preparedness 

plans, a timely response to post-crisis activities and implementation of policies 

(Fearn-Banks, 2004 in Dardis & Haigh, 2009). A well-defined framework of 

planning and protective processes are desirable to cope with all types of 

disasters.  

 

 Different disasters threats take diverse forms, leads with different 

prospects regarding communication (Pauchant & Mitroff, 1992). Several 

communication methods exist, but most useful approach be determined by on 

shareholder’s views and thoughts about the conditions and cause factors 

(Coombs, 1995, 2004). The nature of modern disasters have created troubles to 

those organization who managed them; initially government participating 

players, such as army forces, police, disaster emergency services, and military, 

they have to worked for several worldwide community, government for 

normal hazard or huge crisis (Visuri, 2003). For multiple type of hazards The 

National Crisis Communication defined the policies and challenges of their 

mission statement. If we compare the risk communication then we can analyze 

that the receivers generally have short time period to explore and process 

information flow. 

 

 Consequently, for organization growth and development risk education 

is necessary and enhanced policies are required to improve the ease of 
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understanding of crisis messages (Quinn, 2008). The crisis relates with the 

cultural aspects that how individuals describes the intensity of disasters. 

Therefore how they will manage and cope with the crisis situation (Berkelaar 

& Dutta, 2007)? In crisis communication and risks, many scholar’s findings 

shows about culture dissimilarities. Berkelaar and Dutta (2007) briefly 

described that culture can be constantly change, regenerate, indigenous and 

lively, through communicative bodies. Smillie and Blissett (2010) described 

that risk communication policy is crucial for the core strength of culture by 

Hofstede (2002; Hofstede & Hofstede, 2005).  

 

 The past examples mentioned above in literature and theoretical models 

explain about new processes that are required to enhance past decision theories 

for disaster management organizations and institution. Wrong decision may 

conflict with the risk management. The process is related with the current 

situation and the views of individuals. Individual handling tasks may 

contradict the situation and no stability between the actions. 

 

 Many scholars has defined disasters as 21st Century Disasters or 

mega/extreme crisis (Rosenthal, 1998; Boin & Lagadec, 2000). (Rosenthal, 

2009) described societies and organizations not only have to deal with normal 

crisis but should be prepare for unexpected diverse situation. This was named 

as a new ball game. Disasters and hazards must be handle with thoughtfulness. 

Main issues are lack of information systems and processes. The new 

approaches and trends have designed disaster resilient approach that can 

balance the decision making models. This will enhance the operational 

procedure and identify the real world problem to manage the disasters, hazards 

and life threatening crisis. 

 

 

3.2 EVALUATION BY REPORT 2006 & 2011 

 

 Voluntary organizations include National Disaster Management 

Authority, Active Learning Network for Accountability & Performance and 

Pakistan Red Crescent Society plays a vital and crucial role in providing the 

services after disaster. 

 

 

3.2.1 The Legal Framework for Disaster Management 

 

 A legal framework is required for country to handle and overcome the 

disasters and protect the community. 
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3.2.2 National Calamities (Prevention and Relief Act) 1958 

 

 This act was introduced for protection and relief activities. The 

Provincial Relief Commissioner provides high level of safety and regulate the 

law for community. It specifies resource deployment, construction issues, and 

availability of machinery and equipment, donors and relief camps. This 

facilitation is helpful for affected people from flash floods, tsunami, and earth 

quake disasters and it reduces damages, losses and protect the people. This 

facilitation process is formulated by team work, staff management and on sub 

district level. 

 

 

3.2.3 Emergency Services Ordinance 2002  

 

 This act was design for emergency services to cope with a specific type 

of disaster. A national committee was formalized to handle the crisis situation 

with check and balance of these services. Government roles were defined for 

implementation. Two type were defined provincial and district government. 

 

 

3.2.4 Local Government Ordinance 2001 

 

 This ordinance provides certain rules and regulations for decision 

making activities. 

 

 

3.2.5 Pakistan Red Crescent Society (PRCS) 

 

 PRCS has designed institutional framework from relevant practices and 

knowledge. October, 2005 earthquake, PRCS has passed a notification for 

resources from the global Red Cross network. It has contemporary relevance 

but lacking in operations. It need to be collaborate the procedures with proper 

guidance and control for an effective disaster response players. 

 

 

3.2.6 Civil Defense Services of Pakistan 

 

 Civil Defense Service in Pakistan has established by British 

Administration. These services organized at country level. 

 

 By evaluation of these reports we can analyze the facts and determine 

the cause in task accomplishment. Evaluation of these two reports identifies 

the weakness in disaster response mechanism regarding on time response, 
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recovery problems, and relief activities. By evaluation remedial activities can 

be frame properly. An expert and skilled system is required for system 

development need to focus on workshops, training, and advance standards to 

meet the task competently. In evaluation most common factor is lack of 

planning and on time response. This report highlight the factor of forewarning 

systems and planning strategies needs to be enhanced. Every disaster 

management organizations have their competent strength and weaknesses. For 

better accomplishment of mission disaster management practices should 

improve. 

 

 

3.2.7 National Disaster Management Authority 

 

 National Disaster Management Authority formulate a strategy for crisis 

management. NDMA focus on synchronization of different activities and 

execute the task. It formulates coordination and national plans for disaster 

management. The suggestions from different organizations to prepared disaster 

management plans and enhance response activities. Educational level and 

processes should formalized. Disaster Management Ordinance provide a 

mechanism for crisis response organization but still there is a need to improve 

procedures. 

 

 

3.2.8 Rescue Services 1122 

 

 Due to old rules and regulations the procedures and policies are not only 

inappropriate, but they lack professional supervision. The trouble is also due to 

overlap in actions, lack of leading agencies in a local surroundings and 

inadequate government policy. Though the best operational services have 

given assistance to the leaders who are working in the absence of an integrated 

structure leaves much to be desired. In Pakistan the Government of Punjab has 

introduced a well-economic emergency service availability, which is identified 

as ‘Rescue 1122’. So the present services are with lack of resources need to be 

integrated for effectiveness and sustainability. Besides all such agencies need 

to do periodic joint work exercises to test both their operating procedures and 

equipment in order to be effective in a real disaster situation. These regular 

work exercises should define a policy so, that in such emergencies the 

residents can be helpful in times of natural calamities.  
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3.2.9 Eidhi Services 

 

 A man who created a free charitable emergency relief service in 

Pakistan, The service organizer name Abdul Satar Eidhi popular all over the 

Pakistan. He has shown remarkable results in contributions. He leads neither 

through his performance and actions nor with arguments. Eidhi Ambulance 

service is working with excellence in Pakistan, where government 

performance services are completely unsatisfactory. The purpose of Eidhi 

Service is saving life of people and creates operational measures of emergency 

evacuation.  

 

 

3.2.10  Emergency Relief Cell & Other Agencies 

 

 Emergency Relief Cell is responsible to monitor the disaster activities 

and create a framework for disaster support mechanism. The traditional Relief 

Commissioner constructed provincial Disaster Management designs that are 

now being adapted for National Disaster Management Authority procedures. 

In Punjab, Relief Commissioner is responsible for immediate disaster response 

and restructures the activities. By making effective plans and policies, we can 

improve our decision making processes. In terms of action planning NDMA 

has early warning systems, strength to handle the crisis response phenomena. 

Much work is pending in Pakistan regarding disaster management, but in a 

promising way UNDP (United Nation Development Program), ISDR 

(International Strategy for Disaster Reduction), and OCHA (Office for the 

Coordination of Humanitarian Affairs) are supporting very well. 

 

 

3.3 STRENGTHENED C2 MODEL 

 

 The proposed model comprises on two models. We are integrating two 

models to enhance the performance of Disaster Management Organizations. 

The integration provides a new multidisciplinary approach for disasters and 

also enhance the methods for disaster response. Due to the nature of this 

domain. Model integration framework not only develops a new effective 

model from existing subroutines but also adaptively reacts to the needs of the 

environment as well as disaster scenario. Integration of both can facilitate the 

better and remarkable results in disaster management as well as in 

performance management. By integrating of two models we can improve 

processes of disaster management organizations and others crisis related 

organization. First model is OODA, we are using OODA fro time critical 

decision making. OODA works as a base layer and VSM works for outer layer 

at external level. VSM is using for strategic planning and coordinating the 
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activities. OODA will focus on current situation, variation in the situation and 

VSM works at high managerial level with five sub systems. Each system is 

viable and recursive in nature and will adopt the change according to the 

environment. VSM use for effectiveness to cope with the specific type of 

disaster. This delivers a good level of abstraction to manage the task and 

situation efficiently. In nature human organizations are more complex due to 

communication and coordination aspects. Organization worked as a shared and 

combined network, each system is viable itself and well organized 

independently.  

 

 By accumulation of OODA and VSM we can improve Command and 

Control (C2) architecture. C2 architecture mend the scenario development for 

decision making. For development of Disaster Management, C2 architecture is 

the vital constituent from every aspect. This work is on organizational level 

and other discipline for command and control. Controlling actions execute 

more distinctively by augmentation in C2 architecture. This delivers a good 

level of abstraction to cope with the specific type of disaster. 

 

 

3.4 INTEGRATION OF OBSERVE ORIENT DECIDE ACT  

MODEL AND VIABLE SYSTEM MODEL 

 

 Stafford Beer is the one of the popular researcher in the field of 

cybernetics. He has highlighted about machine, rules and regulation of a 

system, principles about organisms and organization standardize processes to 

maintain their identity and how they accomplish their task. Cybernetics 

process applied further rules and regulations, for which nervous system of 

human and animals balance the control over its activities, how to maintain 

their identity within the ecosystem. From broader aspects how organizations 

maintain their identity and existence in market? Beer designed a framework 

named as Viable System Model for identification of the problems practically. 

Organizations and their performance are important features. Organizations 

should focus on effective functionality of the procedures. Stafford Beer belied 

that for efficiency in processes independence role should maximize to fulfill 

the mission and objective with some rules and regulations. He suggested that 

cybernetics application is useful to design the organizations.  

 

 VSM is to identify and analyze the problem effectively and identify 

relevant procedures to re-establish the organization. The reestablishment of 

this process needs more experience, expertise to support organization for 

objectivity, like a nervous system. Any lay person can imagine and think that 

how the system work and what are the measures needs to adopt for 

enhancement? Why the organization is facing so many challenges in task 
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accomplishment or objectivity? Why still organization is facing crisis 

consistently? Why organization not enhance their procedures for better 

improvement?  

 

 The VSM is real and effective model for organizations to cope with the 

specific problems? This delivers a good level of abstraction to manage the 

situation. Human organizations are complicated and difficult in nature Human 

organizations are more complex, such as the control and communication 

process in animals and machine (Norbert Wiener 1948). Organization worked 

as a shared network, each system is viable itself and self-organized 

independently. 

 

 VSM derives from system thinking. The Whole, self-organizing systems 

and the designs of relationships. VSM developed by Stafford Beer during the 

1950’s while he was a manager in the UK steel industry. It enables you to 

diagnose problems and to come up with solutions. VSM use to solve the 

complex problems and manage the operations. According to Beer brain and 

nervous system control nervous system and organs. How to accomplish the 

goals in changing environment? Beer was observing with cybernetics.  

 

 Viable system adapts to survive and attain its goals in the context of 

unpredictable situation. So the connection and interaction with the 

environment must be at the heart of any model of viability. And make loop 

work, information must be as close to real time. Viable system works together 

for mutual advantage. In every organization three basic elements involve. 

Operational units which defines the system. An environment which operates 

and control the activities and operations. 

 

 Viable System Model is consist of different procedures, each process is 

linked with the major management functions, such as planning, organizing, 

controlling and leading, each process work independently. If we say that 

human body is working with a different organs such as heart, intestines, lungs, 

liver, etc. If we look at human systems suppose digestive system, respiratory 

system and nervous system, etc. these systems are working independently.  

 

 Consequently organizations have multiple systems with certain 

departments for operational processes. Organization is interconnected so the 

information and communication flow coordinated between different 

departments. These processes should be coordinated, remain viable, and 

balance their identity. In human system, each system is coordinated with each 

other, but work independently, such as signals connection with nerves. 

Nervous system and brain is controlling all functions and systems of the 

human body. Moreover, the thought of the viable system can refer to any 
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organization and firm. Viable organizations are able to survive as a result of 

transformation. A viable system is composed of five interacting subsystems 

which may be mapped onto aspects of organizational structure. 

System-1 – in a viable system contains several primary activities. Each 

System 1 primary activity is itself a viable system due to the recursive 

nature of systems. These are concerned with performing a function that 

implements at least part of the key transformation of the organization. 

System-2 – represents the information channels and bodies that allow 

the primary activities in System 1 to communicate between each other 

and which allow System 3 to monitor and co-ordinate the activities 

within System 1. Represents the scheduling function of shared resources 

to be used by System 1. 

System-3 – represents the structures and controls that are put into place 

to establish the rules, resources, rights and responsibilities of System 1 

and to provide an interface with Systems 4/5. Represents the big picture 

view of the processes inside of System 1. 

System-4 – The bodies that make up System 4 are responsible for 

looking outwards to the environment to monitor how the organization 

needs to adapt to remain viable. 

System-5 – is responsible for policy decisions within the organization as 

a whole to balance demands from different parts of the organization and 

steer the organization as a whole. 

 

 In addition to the subsystems that make up the first level of recursion, 

the environment is represented in the model. The presence of the environment 

in the model is necessary as the domain of action of the system and without it 

there is no way in the model to contextualize or ground the internal 

interactions of the organization. 

 

 System one consists of core operational systems. System one can have 

several core operational units and each of them consists of main activities to 

support the organization’s identity and local management structure to manage 

the operational unit. System Two provides the coordination functions for 

System One. It intends to reduce the instability produced as the result of 

possible conflicts between the core operational units of System One. System 

Three needs to ensure that the organization achieve its objectives. This is done 

by checking the performance of the main operations against the policy set by 

the upper management. Briefly, System Three needs to translate the 

organizational policies and objectives into lower level procedures to manage 
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the lower level operations. System Four reports on external development and 

opportunities to benefit the advancement of organization. 

 

 It needs to collect and analyze current and updated information. From 

the analysis, it should propose new plans or changes to make the organization 

adaptive to external demands. System Five need to set organizational policies. 

Its main function is to balance between emphasizing System Three functions 

and System Four functions. This means it needs to set priorities between focus 

on the internal or existing operations and looking for changes from external 

demands to implement new or enhanced operations. 

 

 Boyd’s Observe-Orient-Decide-Act (OODA) loop is a decision-making 

model which created by observing jet fighter pilots in combat. Over the 

passage of time, OODA has been implemented other military services. Boyd 

was himself an outstanding fighter pilot. OODA application is for crisis and 

emergency management, in IT for interruption and detection system and in 

dynamic risk management for fraud control. OODA has become a well-known 

business process model for military Command & Control (C2). OODA loop 

focus on tempo and decision cycle time period. 

 

 This makes it a leading for the operational view of C2 systems 

architecture. Observe identify the current situation and the intensity of hazard, 

Orientation defines the big picture of the situation, it depends upon the way we 

analyze and take action, Decide is the process of selecting best possible option, 

the selection among different options, Decide is linked with internal feedback, 

Act represents the implementation of selected option and execute it, it receives 

internal feedback from Observe and also receive guidelines from Observe. It 

gives internal feedback. OODA application is useful for crisis and disaster 

management. OODA is using as C2 Architecture for emergency management.  

 

 

3.5 COMPARISON OF IMPROVED C2 MODEL 

 

 The purpose of this research is to compare different models with OODA 

and VSM, also compare strength and weaknesses of past models and research. 

By integration of two models we, can improve the processes of disaster 

management organizations and institutes. This model will highlight the 

importance of C2 systems. OODA highlight the aspect of tempo, a decision 

cycle time period, such as a consistent flow in processes, a rhythm required in 

procedures. OODA creates interaction between different processes. OODA can 

be used for large scale operations but this application needs to be developed 

for large scale crisis and other emergencies, because OODA has no 

collaboration in decision making processes. This model is not applicable for 
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higher level organizations. Keus (2002) states that the processes should be 

formalized, there is a need to enhance OODA for information flow, analysis of 

contemporary situation, team management, redevelop the process, authority 

and direction. Dehn (2004) identifies the shortcomings of OODA loop, the 

main problem are situation awareness, memory issue and cognition. 

 

 Planning process, organizing, recall and store are major shortcomings 

and should include in OODA. Many researchers proposed that planning should 

consider as a fifth process in OODA. (Biundo et al., 2003) said that planning 

process should be integrated in OODA. These issues must be considered for 

further development in this model. 

 

 
 

Fig. 3.1: Integration of OODA & VSM 

 

 In disaster management, one vivacious aspect is the response activities 

and respective relation dependences on inter and intra-organization level. It 

consists of many parameters like centric activities, precise coordination, and 

short response time, on spot decision making, management of unpredicted 

activities and cross organization coordination. These all are key components 

for decision making process. 

 

 The proposed used of two systems that can facilitate emergency 

response operations during ongoing crisis. The first system provides direction 

to global world regarding the best integration mode. It comprises on C2 

architecture and decision making nodes that are positioned at specific location 

also deliver information related to the hazard. The stimulus outcome 

exemplifies that the decision support system improve the consequence of 

disaster management by synchronization of C2 architecture operations and 

decision making. In future further parameters can be added, such as forecast of 

the blocking and the dynamic dissemination of a hazard and examine the 

impact of framework features, such as interruption, information demolition, 

VSM  

 

OBSERVE 

ORIENT 

DECIDE 

ACT 
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and exact presentation of the system. The proposed model is efficient and will 

give all desired information to design and implementation of disaster 

management planning and processes. 

 

 
 

Fig. 3.2: Proposed C2 Approach for Disaster Management 
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3.6 COMPREHENSIVE COMPARISON OF MODELS 

 

 By analyzing previous models with proposed C2 approach, we can 

determine the consequences. A comprehensive framework is required for C2 

Architecture. The detail analysis of VSM systems with other models. VSM has 

five subsystems. Each system work separately. The comparison of models will 

identify the strength and weakness of the system. This research will determine 

the empirically review of past models and creates the results. In each models 

all five systems are not working presently. Every system indicates some 

shortcomings. Five systems are essential for an organizations to work 

efficiently. System 1 is present in NIMS and VSM but not in other models. 

System 2 is present in VSM, HTGC, DSS and OODA. System 3 is present in 

VSM, PDCA, SA, WfMS, DSS and OODA. System 4 is present in VSM, 

PDCA and WfMS. System 5 is present in VSM, SHOR, HTGC, PDM, SA, 

DSS, NIMS and OODA. 

 

 All five systems are present in proposed C2 approach. By Strengthening 

C2 architecture we, can improve Disaster Management systems. By integration 

in operations can improve decision making and planning elements. The 

proposed C2 approach provides identification of problem statement, guidance, 

control and monitor the situation. This model specifies the feasible approach 

for current needs and wants of disaster management. It provides feedback, 

execution and implementation of planning process and decision making. This 

framework provides full support to crisis management organizations, NGOs 

and other disaster management organizations.  

 

 This proposed system will focus on new processes and trends in a 

dynamic situation; it includes optimization to respond effectively with 

minimum time period and different learning processes to enhance future 

processes by VSM and OODA. 

 

Table 3.1 

Meta-Analysis of Different Frameworks 

Models 
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System 1 Yes Yes No No No No No No No Yes No 

System 2 Yes Yes No No Yes No No No Yes No Yes 

System 3 Yes Yes Yes No No No Yes Yes Yes No Yes 

System 4 Yes Yes Yes No No No No Yes No No No 

System 5 Yes Yes No Yes Yes Yes Yes No Yes Yes Yes 
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 The table mentioned below specified a detail analysis of models. In 

comparison C2 models is efficient and effective from all other systems and 

models (OODA and VSM). C2 is closest to VSM. By integration of both 

models we can enhance our systems. OODA is the primary model for execution. 

OODA has four processes. These processes provide solution at primary level. 

OODA provides situation analysis and implementation of actions for 

organizations. By integration of OODA with VSM proves remarkable and good 

results for Disaster Management organizations. VSM provides complete 

framework for organizations. It provides strategic development mechanism. It 

incorporates new methods and processes. It also provides feedback, planning, 

communication and guidance to whole system. This integration reduces the risk 

at operational level. It provides best possible solution for organizations for task 

accomplishment. The proposed approach gives help in analysis and evaluation. 

It is responsible for decision making activities. 

 

 The proposed C2 approach and VSM are focusing on providing first aid 

services. The information gathering process is determined by Proposed C2 

model, VSM and OODA. After collect and gathering the details and 

information the details provided to system-2, similarly proposed model, VSM 

and OODA is providing detail information. The information order flow 

received from system-2 is present in C2 model and VSM. In proposed C2 

model, VSM, NIMS and OODA are receiving information from system-1. 

Coordination process is present in proposed approach, VSM, DSS, WfMS, and 

NIMS. The proposed model, VSM, NIMS and OODA are providing specific 

role and task to system 1.  

 

 The proposed model, VSM, PDCA, DSS, WfMS, NIMS and OODA are 

providing stability factor. Except HTGC all comparison models are intended 

for handle and monitor complex situations as well as structure and control an 

un-expected situation. After that overview of the system is present in proposed 

C2 but not present in HTGC model, but present in all other models. Only 

WfMS are managing resources and accountability, none of any model is 

analyzing this factor. The feedback is present in proposed C2, and all systems 

but not in PDCA, WfMS, DSS and NIMS. The resources and accountability 

are present in proposed C2, VSM and WfMS but not in other models. 

Proposed C2, VSM, SHOR, HTGC, RPDM and OODA are giving feedback. 

Proposed C2, VSM and WfMs are considering future planning aspect. PDCA, 

RPDM and DSS models have no vision. SWOT is present in proposed C2 

model but not in all comparison models. HTGC and OODA are not 

considering decision making process and all other models are considering 

decision making process. Proposed C2, VSM and SHOR considering rules and 

regulations for decisions; so in above mentioned analysis VSM is closest to 

proposed C2 approach. 
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Table 3.2 

Detail Analysis of C2 Models by Meta-Analysis 

System & Their  
Regularities 
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System 1 

Provide First aid Services YES YES NO NO NO NO NO NO NO NO 

Gather Information YES YES NO NO NO NO NO NO NO YES 

Provide Inform to System 2 YES YES NO NO NO NO NO NO NO YES 

Receive Information Order from System 2 YES YES NO NO NO NO NO NO NO NO 

System 2: 

Receive Information from System 1 YES YES NO NO NO NO YES NO YES YES 

Coordinate Mechanism YES YES NO NO NO NO YES YES YES NO 

Roles to System 1 YES YES NO NO NO NO NO NO YES YES 

Provide Stability YES YES YES NO NO NO YES YES YES YES 

System 3: 

Handle & Monitor Complex Situation YES YES YES YES NO YES YES YES YES YES 

Structure & Control the Situation YES YES YES YES NO YES YES YES YES YES 

Over view of the system YES YES YES YES NO YES YES YES YES YES 

Resources & Accountability YES YES NO NO NO NO NO YES NO NO 

System 4: 

Feedback YES YES NO YES YES YES NO NO NO YES 

Future Planning YES YES NO NO NO NO NO YES NO NO 

Vision YES YES NO YES YES NO NO YES YES YES 

SWOT YES NO NO NO NO NO NO NO NO NO 

System 5: 

Decision Making & Provide  YES YES YES YES NO YES YES YES YES NO 

Authority YES YES NO YES NO NO NO YES NO NO 

Rules & Regulations YES YES NO YES NO NO NO NO NO NO 
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CHAPTER 4 
 

RESEARCH METHODOLOGY 
 

 

4.1  META-ANALYSIS 

 

 The contemporary issue is that how system is coordinated between 

different actors and agencies? The terrorist attack of September 11 has shown 

negative results due to coordination and response problems between central 

government and local organizations (Perrow, 2007; 9/11 Commission, 2005). 

 

 Erik Battberg (2012) stated some facts about communication and 

coordination. If we look at large scale disasters Hurricane Katrina, in August, 

2005 strikes the Gulf coast. The preparedness plans and response has shown 

failure in results due to inadequacy in procedures (Cooper & Block, 2006; 

Daniels, Kettl, & Kunreuther, 2006; Parker, Stern, Pagila, & Brown, 2009). 

Hurricane Katrina showed difficulties in decision making and a major issue 

was collaboration between local, central and national organizations regarding 

information. Lack of governance, implementation difficulties, no effective 

strategic planning among official organizations (Perrow, 2007; Cooper & 

Block, 2006). 

 

 Coordination tends to be more challenging aspect for organizations, 

institutions and societies due to lack of integration systems. Due to this 

difficulties of integration portraying the American federal system needs to 

define more challenges for coordination (Kaufman, 1960; Peters, 2006). Since 

1960 the growth level of coordination has decreased at international 

organizations and central government. These encounters are getting worse due 

to complex mission statement for safety and protection measures (Kettl, 2003a, 

2007). 

 

 The role of federal government assistance has been insufficient for 

preparedness in emergencies and resources allocation before a huge disaster. 

The objective is to deliver recovery and on time response after any type of 

crisis when local resources are shattered (Lindsay & Sometimes referred to as 

‘The Philosopher’s Stone of Public Administration) (Seidman, 1998). In public 

organizations coordination is a major issue (Morris & Morris, 2007) and it is 

particularly difficult to determine (Helsloot, 2008).  

 

 The crisis management organization researchers have deliberated that 

this is possible to regulate the system with complexities by government till 
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then the accurate formation of coordination strategy is designed (Seidman, 

1998.O’Hanlon, 2002; Sauter & Carafano, 2006). 

 

 For immaculate coordination we required to divide the task and 

responsibilities within the organization for operational coordination, for inside 

coordination require to check and monitor the activities of single department 

or units rather than between different distinct workforces. (Morris &Morris, 

2007). The contradiction with this assessment, contemporary network system 

indicates coordination and association between numerous self-dependent 

organizations, but current organizations who are not collaborated. (Chisholm, 

1992; O’Toole, 1997; Wise, 2002; Wise, 2006).  

 

 We are establishing a proposed conceptual framework for disaster 

management organizations. The framework consist of two levels, one is 

internal layer and other is external layer, or we can say upper and lower layer. 

The current research focus on developing a conceptual understanding of 

disaster management framework with the help of OODA and VSM by 

addressing specific tasks, transforms and leads to organization’s effectiveness. 

Qualitative approach is using in this research. This framework will be 

applicable in all disaster management organization, institutes and work 

efficiently. 

 

 The literature review and critical analysis of different frameworks are 

being used to develop this conceptual model. The main objective is to explain 

different frameworks, latest research has to review organizational performance, 

processes, and enhances the conceptual model through different literature 

review, disaster management research reports. Meta-analysis provides a logical 

approach for critically evaluation of different research and models. 

 

 Dourandaish (2007) highlighted that preparation and implementation of 

major crisis event’s protection and evacuation procedures are very difficult. 

Command and Control (C2) of major events can be observed as universal 

accomplishment of shared assembly, organization and investigation of facts, 

preparation, decision-making, synchronization, implementation and 

sustainment of actions and events carried out by several agencies directed by 

diverse authorities. Thus, it seems that cross agencies communication; 

coordination, association and integration are important factors for a fruitful C2 

of major events. Collective situation awareness, shared intent, trust on teams, 

communication and information sharing policies are key enablers for major 

events C2 efficiency. 

 

 This research focuses on conceptual ideas and remains generally in a 

qualitative domain. By critically evaluation of past frameworks and report we 
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can analyze the results. The process model for the Command and Control is 

developed based on vigorous literature review. In addition to the study of 

evidence based and scholarly research, documents relating to Disaster 

Management Systems (DMS) deployed around the world have and will 

continue to be critically analyzed, before proposing a formal architecture. 

 

 Various agencies working on ground in Pakistan with professional & 

historical records in this field intend to be engaged to help in this matter, and 

their experience reviewed to help identify gaps in the present system. Lastly, 

this research seeks and will be attempt to help and propose recommendations 

to improve the current systems in our country. 

 

 The Framework integration provides a highly structured approach for 

planning, organizing and analyzing the situation. Framework integration is an 

empirical approach to handle unexpected crisis and disasters. Both levels are 

clearly defined with their work routines, in which process is working separately 

and dimensions are defined, which may be used to map problem identification 

and nature of crisis and create link between different processes. OODA works at 

internal layer and VSM works at outer layers as a broad spectrum. If we 

compare different models then we can estimate the strength and weakness of 

these models. By critically evaluate the model we can analyze the results. 

 

 The collective approach of two models will focus on efficiency of 

organizations and certain environmental variations. C2 approach will help in 

planning and decision making processes that are essential for organizations. 

C2 is analyzing the factors of crisis intensity, needs and requirements of 

response mechanism. By accumulation of OODA and VSM, the process will 

be more enhance and well-developed for the decision making. It will provide 

help to make a change in the disaster management organization performance. 

 

 We are using meta-analysis approach for estimation and identification 

problems. The problem is that how disaster management organizations can 

enhance their processes? What techniques needs to adopt? How decision 

making and planning can improve the processes? Operational planning and on 

time response are most crucial for disaster management. Disaster response 

mechanism required experts and skilled workforce to manage the disaster 

situation effectively to meeting the standards. Disaster Management 

organizations have their weaknesses and strengths. By shared and improved 

application we can enhance crisis management procedures.  
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CHAPTER 5 
 

CONCLUSION & RECOMMENDATION 
 

 

5.1 CONCLUSION & RECOMMENDATION 

 

 The objective of the research is to analyze the consequences between 

disaster management practices and organization performance. Disaster 

management organizations can improve their learning capabilities and 

processes. The direct impact of disaster management processes and 

performance of these organizations has been discussed. 

 

 This study presents efficient strengthening C2 architecture model for 

decision making, it recognizes the need to provide a supportive framework for 

disaster management. This study is to develop a framework for Disaster 

Management Organizations to enhance the procedures for organizations at 

national and international level. This research provides a comprehensive 

institutional system for emergency and disaster related organizations. The 

main objective is to manage whole spectrum of disasters by applying C2 

applications for decision making procedures to enhance the disaster 

preparedness, response and recovery time. 

 

 Disaster management systems should enhance and structured. The 

disaster management organizations and societies has faced many challenges 

with unexpected crisis. The new trend requires responsive organizational 

structures that facilitate collaborative and decision making activities. 

Command and control system is for further improvement in Disaster 

Management procedure.  

 

 Communication and coordination are two most important aspects for 

decision making frameworks. This model is for enhancing the effectiveness 

and efficiency of operational procedures. C2 architecture plays a vital role for 

crisis management, because it provides balance and stability between 

activities. This model provides a good level of abstraction to cope with 

specific type of disaster. However, this specifies the ability to manage different 

types of disasters. 

 

 Command and Control framework provide integration in processes. The 

integrated processes are for decision making in the organization that will help 

to bring transformation in the organization to understand the mechanism for 

disaster management organization, like strategic planning, communication, 
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coordination and decision making. Quick and on time response can reduce 

damages. It is however, challenging to make a right decision according to the 

nature of the hazard. 

 

 

5.2 CONTRIBUTION OF THE STUDY 

 

 This research is highlighted to evaluate the performance of Disaster 

Management Organization’s processes. The impact of this research is real and 

significant for Disaster Management Organizations and Institutions who are 

managing the crisis operations and procedures. The study is based on 

conceptual and theoretical foundations and newly emerging concepts. Pakistan 

is facing disasters from last decade. Organizations should update the 

techniques and enhance their procedures. Command and Control is getting 

focus in recent years. It involves the complex procedures to handle. C2 is 

efficient tool for communication, coordination and cognition. The integration 

will improve the disaster management strategies, plans, decision making, 

information flow, analysis, monitoring and control the situation that will 

enhance efficiency and effectiveness for goal accomplishment.  

 

 

5.3 PRACTICAL IMPLICATION 

 

 The study emphasizes the needs to improve the processes according to 

the situation. Coordination and communication both are useful for decision 

making process. Organizations are facing challenges in task accomplishment. 

The organizational structures should be developed efficiently, as in Pakistan 

the organizations are facing difficulties to overcome the disastrous situation. 

Many issues are related with financial crisis, non-governance, knowledge 

sharing, skills and expertise. It also creates awareness for organization about 

emergency operations and response activities. The study develops a theoretical 

framework that will help to enhance disaster management processes to 

formulate strategies. By accumulation disaster management organizations can 

achieve desired outcome and high level of organization performance.  

 

 The study will beneficial for organizations, and it helps to evaluate 

current processes of organization to enhance overall organization efficiency 

through diverse perspective. The main objective is to create competitive 

advantage for organizations. No duplication in disaster related practices and 

procedures. The practical implication of the study is to reduce extra efforts and 

resources. The organizations can improve their weakness.  
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5.4 FUTURE RESEARCH 

 

 The organizations need to redesign and enhance the processes to manage 

the complexities and disasters. The model integration framework can facilitate 

the organization to achieve their mission. As time passes the disasters are 

becoming more complex due to changes in environment and other factors. An 

operational framework for Disaster Management should be implemented with 

communication and coordination between different organizations and 

institutions. 

 

 As the trends and technologies are changing rapidly, so the processes 

need to be enhance and balance the activities with innovation and creativity. 

There is a need for cross-cultural contrast of Disaster Management Practices 

and knowledge flow process in organizations. Future research may explore 

different parameters and develop some new processes for organizations.  
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