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ABSTRACT 

It's essential to rebuild after a "disaster to help the community get back on its feet, but it also offers fresh 
chances for economic growth, future vulnerability reduction, and long-term development in the disaster-
affected area itself. Previous research, on the other hand, show that these possibilities have not yet been 
completely tapped. Many redevelopment" initiatives have failed owing to a variety of political, administrative, 
social, and policy/regulation-related factors. Using a "Public-Private Partnership (4P) approach to post-
disaster rebuilding can help fill in some of the gaps that have been identified. It can also help enhance 
disaster management (DM) by including preparedness and mitigation into the reconstruction process. As 
the theoretical and practical basis for the proposed 4P, public-private partnerships (PPPs) have shown 
greater performance in numerous infrastructure projects as compared to the traditional method. Local 
communities, academia, professional associations and the media comprise the integrated 4th P, which 
refers to significant stakeholders that play" crucial roles in rebuilding. 
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1 INTRODUCTION 

The number of people "killed and the economic damage caused by natural disasters has 
risen dramatically in recent decades because of the increasing susceptibility of humanity 
owing to a variety of factors, including as population expansion, urbanisation, poverty, 
and economic and social inequalities (Ashlin and Ladle, 2007; Powers and Daily, 2010; 
VanRooyen et al., 2006). Tsunami damage from the 2004 Indian Ocean Tsunami was 
estimated at 230,000 to 310,000 people killed in 14 nations (Srinivasa and Nakagawab, 
2008; Athukorala and Resosudarmo, 2005). Hurricane Katrina, the country's worst" and 
most expensive natural catastrophe in history, claimed the lives of 1836 people and left 
the country with economic damages of $81 "billion (Knabb et al., 2006). The 2008 
Wenchuan earthquake in China, which had a magnitude of 8.0, killed 69,197 people 
(according to the Ministry of Civil Affairs, 2008), whereas the 2010 Haiti earthquake 
claimed the lives of 316,000 people. The US Agency for International Development 
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(USAID) claims that the death rate in Haiti's official report is overstated. There were $350 
billion in economic damages in 2011 due to disasters, according to a preliminary 
assessment from Swiss Re (2011). In 2011, the earthquake" and tsunami in Japan 
triggered an unexpected nuclear disaster, and a 6.3 Richer magnitude earthquake "struck 
New Zealand, flooding a third of Thailand for over three months, affecting millions of 
people; heavy floods occurred in Australia in many states; and the United States was hit 
by more than 1000 hurricanes and tornadoes during the disastrous year 2011. The data 
and statistics above barely scratch the surface of the devastation and devastation" 
caused by natural catastrophes, but sufficient to demonstrate the urgent and considerable 
need for DM improvement. 

Comprehensive "policies, procedures, and actions for disaster preparedness and 
mitigation might significantly reduce the number of people killed or injured as a result of 
natural catastrophes. As defined by the US Federal Emergency Management Agency 
(FEMA, 2007), preparedness is a 'continuous cycle' of activities to ensure effective 
coordination and the enhancement of capabilities in order to prevent, protect against, 
respond, recover and mitigate the effects of natural disasters and acts of terrorism as well 
as other" man-made disasters. Reduced catastrophe risks are sought rather than 
increased capacity to prepare for disasters, with the goal of avoiding large-scale human 
tragedies and lessening the damage caused by them when they do occur (FEMA, 2012). 

Clear government "support is required for the preparedness and mitigation measures, 
including applicable rules and regulations and public involvement. In contrast, the bulk of 
underdeveloped nations are ill-equipped to deal with natural disasters because they lack 
the resources to do so. Even sophisticated countries with comprehensive DM systems, 
like as Japan, did not perform as well as predicted in the wake of the 2011 earthquake 
and tsunami, while the US government's handling of the 2005 Hurricane Katrina" was 
widely criticised. As a result, there exist critical gaps in pre-disaster planning and 
mitigation across the world. 

In the reaction phase, "steps are done to save lives, provide first aid, and attend to the 
victims' psychological and physical needs (Sagun et al., 2009). The rescue process is 
difficult and time-sensitive, and it frequently involves activities such as information 
gathering and communication, transportation of rescue teams, mobilisation of medical" 
personnel and resources, and prevention of "new threats resulting from subsequent 
events, such as fires and explosions (Sagun et al., 2009). The government is often in 
charge of overseeing and directing rescue efforts, with the military often stepping in to 
supply the first teams on the scene. With the fast development of communication, 
detection, and search technologies, as well as more experienced emergency 
management professionals who have" learnt from one another, worldwide response and 
rescue performance has increased. 

A community's "long-term holistic regeneration after a tragedy will be accomplished 
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through a series of coordinated activities and processes during the recovery period 
(MCDEM, 2005). Not only is property and infrastructure being rebuilt, but the economy 
and the lives of those impacted are also being recovered as part of the recovery efforts 
(Alexander, 2002; Wiek et al., 2010). Furthermore, post-disaster rebuilding is essential 
for restoring the impacted communities' economic viability, vulnerability reduction, and" 
sustainable development by addressing concerns such as social and environmental 
facets of development. 

This is "one way to deal with the aforementioned issues: Selecting and implementing 
proper procurement techniques might enhance the performance of rebuilding projects. 
Rebuilding projects that aim to achieve better reconstruction while also enhancing 
disaster management, infrastructure resilience, and sustainability might use the Public-
Private-People Partnership (4P) model as a procurement technique. Continuing with the 
4P method, which is more commonly referred to as the Public Private Partnership (PPP), 
the next" part explains the fundamentals. 

PPP is "rapidly being used to execute public infrastructure projects all around the world. 
A contractual agreement incorporating private sector in the supply of public services, says 
Hong Kong's Efficiency Unit (2008). One way to describe the interaction between the 
public sector and one or more commercial and/or volunteer sector partners is to say that 
PPP is a "risk-sharing partnership based on a common objective between the two" 
sectors (Grimsey and Lewis, 2004). 

As a result, PPP "projects have spanned many different types of infrastructure from 
transportation to telecommunication to electricity and energy to social services like 
healthcare. The PPP strategy has also been used in established countries like the United 
States, Australia, and the United Kingdom, as well as rising economies like China, 
Indonesia, the Philippines, and South Korea. For each project, the appropriate form of 
PPP project is chosen based on project-specific priorities and criteria such project nature, 
nation and region's political, economic climate. And so on. Construction, operation, and 
transfer (BOT) is a common business model in China and parts of Southeast Asia. In 
Hong Kong, BOT for tunnels and DBO for water delivery projects have both been 
implemented. The PFI was primarily used to procure PPP projects in the UK (Private 
Finance Initiative). DBFO (Design, Build, Finance, Operate) and BLT (Build, Lease, 
Transfer) are other typical PPP kinds in a broader sense. Other types of PPP partnerships 
include" leasing, joint ventures (JV), operations, or management contracts. 
 
2 LITERATURE REVIEW 

First, several significant "catastrophes with a high frequency of occurrence and typically 
resulting in enormous losses are briefly introduced in this part. To begin with, DM 
mechanisms in various countries are explained and contrasted in order to show the 
present mechanisms and their effectiveness, as well as to uncover and assess potential 
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problems for future debate and development. For example, the United States and Japan, 
which have a high frequency of natural disasters, are included, as well as Australia and 
Canada, which have a lower risk of catastrophes, and emerging nations that have been 
hit hard by natural disasters like Turkey and India and China. The 4P method looks more 
practical in nations with holistic, systematic, and comprehensive DM systems, which is 
why developed countries were chosen over developing countries. 

There are numerous significant catastrophes" briefly introduced in this section, including 
tsunamis, earthquakes, floods, hurricanes/cyclones/typhoons, landslides, and volcanoes, 
all of which occur regularly across the world. 

A tsunami is a sequence of enormous waves in the ocean caused by an earthquake under 
the sea, landslides, volcanic eruptions, or massive meteorite impacts on the earth's 
atmosphere (Diacu, 2009). Building anti-tsunami barriers, planting seashore forests, and 
creating tsunami forecasting warning systems are just a few strategies to keep people 
safe from tsunamis. With a mortality toll of "230,000, the 2004 Indian Ocean Tsunami is 
among the worst natural catastrophes ever recorded (Paris et al., 2007; Srinivasa and 
Nakagawab, 2008; Athukorala, 2005). India and Thailand were also struck heavily, but 
Indonesia was the" worst. 

Natural catastrophes "such as earthquakes, which occur often across the world and 
cause significant casualties and economic damage, are among the worst. Predicting 
when and where an earthquake will occur, as well as its magnitude, is a challenging 
problem that has yet to be fully addressed. The sole forecast" that came true was in 
regards to the 1975 Haicheng Earthquake in China. 

Over a third of the planet's "geographical area, home to 82% of the world's people, is at 
risk of flooding (Dilley, 2005). Europe, Central America, India, Bangladesh, China, South 
Korea, Southeast Asia, and Indonesia and the Philippines have the most flood-prone 
locations with a combined population of more than two billion people (Dilley, 2005). Over 
four million people died in China in the 1930s as a result of floods from the Yellow, 
Yangtze, and Huai rivers (Pietz, 2002). The 2011 Pakistan" floods resulted in the deaths 
of hundreds and the displacement of more than 600,000 people. 

Most deaths in the last forty years have been caused by meteorological phenomena like 
hurricanes, tropical storms, and typhoons that go by different names depending on where 
you live (Diacu, 2009). Hurricanes may inflict enormous damage and result in tens of 
thousands of deaths, although such devastation is extremely unusual. Over a thousand 
storms made landfall in the United States alone in 2011. 

There are several types of landslides, including rock falls, shallow debris flows, and steep 
slope failures that occur in "coastal, onshore, and offshore locations (Wikipedia, 2012). 
Landslides have become more frequent and more intense in recent years. There has 
been a rise in the number of deaths and economic losses due to a mix of man-made 
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(explosive growth and a growing population, especially in developing nations) and 
geological (morph metric, climatic and anthrop genetic) factors (Singh, 2010). A landslide 
in Hong Kong Special Administrative Region (SAR) on June 18, 1972, killed 67" persons 
and destroyed numerous structures. 

The vent of a volcano spews "forth molten rock and gas, as well as volcanic debris. In 
order to anticipate and respond to future eruptions, volcanologists first identify danger 
zones and then classify volcanoes into distinct kinds based on their features. Both long-
term and short-term predictions are used to educate authorities on when to take action to 
safeguard an endangered population in the event of an eruption. Because eruptions may 
be anticipated many days in advance, they generally do not cause many fatalities (Diacu, 
2009). People" may refuse to leave in some situations. 

According to the American DM "system, there are a number of separate components that 
must work together to attain the same goals. Federal institutions, including the military, 
state and local governments, and private sector organisations, such as non-profits and 
companies, make up the first two groups, while the third category" includes people 
(Miskel, 2008). 

The primary bodies in charge of "disaster response and assistance are the state 
governments. They make decisions about how to arrange their emergency response. 
States support on-scene emergency response according to appropriate rules, such as 
ICS, whenever they meet disasters (Incident Command Systems). When the president 
decides to approve federal disaster aid in the wake of a major disaster or terrorist attack, 
FEMA should step in to help. As a mediator between the federal and state governments, 
the" state government would appoint a state coordinating officer to carry out this role 
(Miskel, 2008). 

Volunteers from the public "and corporate sectors, as well as individuals, all play an 
important part in disaster relief and recovery efforts. Their services include providing 
catastrophe victims with temporary housing and food, as well as psychological and 
physical support, as well as assistance in locating lost relatives. The involvement of for-
profit businesses in disaster assistance is equally crucial. Insurance businesses, utilities, 
and telecommunications firms, for example, provide expert services to assist rebuild 
disaster-affected" communities. 
 
3 RESEARCH GAP 

DM invites "academics to explore issues ranging from disaster prediction technologies 
(Nakamura et al., 2011; Raveloson et al., 2012) to emergency response management 
methods and institutional processes (Ozmen, 2006; NDMD, 2004). These themes span 
every phase of DM. Pre-disaster planning, disaster prevention, and emergency response 
to natural catastrophes dominated prior study, however (Pandey, 2012; CDRR, 2009). 
Post-disaster rebuilding, particularly building and construction procurement elements, is 
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rarely researched even though it is important to improve reconstruction project 
performance. PPP, being a way of procuring goods and services that has both a 
theoretical underpinning and extensive practical experience, might be one of several 
options" for delivering specific components in infrastructure rebuilding projects. 

There has been very "little study done to far on the use of PPP in disaster recovery. 
Furthermore, in actuality, PPP has not been utilised to accomplish reconstruction 
projects. Using a Public-Private-People Partnership (4P) strategy, this study proposes a 
procurement alternative for post-disaster reconstruction that solves the knowledge gap. 
Key" stakeholders who contribute significantly and perform essential roles are integrated 
into a PPP method to form the 4th P - 'people' in a 4P approach - tailored to deliver 
rebuilding projects. As a result, 4P may be used to procure better-performing rebuilding 
projects. On the other hand, smarter and more far-sighted DM is becoming increasingly 
necessary on its own. 4P contributes to better DM by combining disaster preparedness 
and mitigation with rebuilding, which has a longer-term view inherent in PPP. Its goal is 
sustainable reconstruction. 
 
4 RESEARCH OBJECTIVE & METHODOLOGY 

Resilient "infrastructure may be improved by establishing a framework for the structure 
and mobilisation of Public-Private-People Partnership (4P) systems" for disaster 
preparedness, mitigation, and rehabilitation after a catastrophe. The goals are as follows: 

 To investigate the current practice and shortfalls in a DM cycle, especially in post-
disaster reconstruction; 

Research, according to Grinnell (1993), is "a systematic inquiry that uses recognised 
scientific technique to address issues and generates new information that is broadly 
useful. Non-empirical and empirical sciences are the two broad categories of scientific 
inquiry (Hempel, 1966). Without reference to empirical results, non-empirical sciences 
depend solely on logic and pure mathematics (Hemple, 1966). Natural sciences and 
social sciences" are common divisions in the empirical sciences. The empirical sciences. 
Biology, chemistry, physics, and astronomy are examples of natural sciences, which are 
described as "disciplines that deal solely with natural events using scientific techniques" 
(Ledoux, 2002). Social sciences, as opposed to natural sciences, utilise scientific 
methods to investigate human behaviour and society as a whole. These disciplines often 
include economics, politics, psychology, and sociology (Backhouse and Fontaine, 2010; 
Potter, 1981). 

When using the interview "technique, you will interact with individuals by asking them 
questions or addressing topics with them (Kvale, 1996). Given the opportunity to probe 
or ask follow-up questions, it is a strategy for gathering data that would not be available 
through observation or surveys since it is more personal. Interviews are more realistic, 
personal, in-depth, and narrative than questionnaire surveys (Blaxter and Hughes, 2001; 
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Babbie and Earl, 1990). Interviews, on the other hand, are prone to error and skewed" 
results. 

Interviews can be categorised "based on the style used and the viewpoint from which 
they were conducted. Unstructured interviews are interviews in which the interviewer 
follows a guide but comes up with questions on the fly (Kumar, 2001). It's a lifesaver when 
in-depth knowledge or knowledge of the subject matter is required. It will be difficult to 
compare questions and analyse responses if this is the case. Interviewers that use 
structured interviews ask a specific set of questions, with same phrasing and sequence 
as defined in the interview schedule (Melville and Goddard, 1996). Another benefit is that 
it ensures data comparability by providing uniform information. This sort of interview falls 
somewhere in the between of unstructured and structured ones. It allows respondents to 
react more" freely and discuss, while still having access to certain predefined questions 
for comparative research. 

This technique of gathering "data involves asking a pre-formulated set of questions to a 
randomly selected sample of people who are considered to be" representative of the 
entire community (Hutton, 1990). 

Mangione (1995) points out the advantages of questionnaire surveys as a frequently used 
social science research tool: 

 Sending mail, emails, or making a post on the internet costs next to nothing. 

 Their ability to rapidly reach a huge number of people makes them a viable option. 

 Respondents can respond in peace, at their own leisure, and with plenty of time 
on their hands. and 

 The context of the questions allows respondents to have a basic grasp of the study 
topic and survey aims. 

When it comes to questionnaire surveys, there are a number of drawbacks to consider: 

 There is a lack of connection to broader ideas when the data in tables or pie charts 
becomes the primary emphasis of the research report; 

 Rather than focusing on underlying processes and changes, the data gives 
snapshots of certain periods in time; 

 • The researcher is frequently unable to verify the respondents' understandings of 
the questions asked on the spot. As a result, questions about objectivity and 
veracity arise; 

 Validity is based on survey's overall breadth rather than its whole depth. This 
highlights the issue of researchers only having access to a small sample of the 
general population at random; and 
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5 DATA ANALYSIS & FINDINGS 

In the course of the investigation, researchers performed two rounds of semi-structured 
interviews. PPP and DM sub-sector experts were surveyed using different sets of semi-
structured questions. 

People interviewed in "this section were primarily from Hong Kong Special Administrative 
Region (HK SAR) and mainland China. It was the paired aid method that played a key 
role in Sichuan's rehabilitation, with 19 province level administrations in mainland China 
being paired with the 19 most severely damaged counties on a one-to-one basis, 
according to GDP (CDRR, 2009). Wenchuan was the most severely affected region by 
the earthquake and Guangdong Province was allocated" to aid. 

In most cases, the projects that "receive partnered assistance fall into one of two 
categories: turnkey projects or pay-check projects. For large, complicated, and essential 
projects, the turnkey method has become more popular. The locals would take over the 
project after it was completed and handed up to them. "On the other hand, the partnered 
province would simply assist with planning and general preparation work for small, basic, 
and distant projects that were within the capabilities of the locals. Funds would be 
allocated to the locals to finish the projects. In addition to the partnered assistance"" 
system, the Ministries of Water Resources, Power, and Transportation all provided 
support in the reconstruction of water, power, and transportation projects. 

Following this introduction, we'll "look at three specific Sichuan reconstruction initiatives 
and see how they stack up. (2) Hubei Province's Hanyuan Housing Project; (3) Hong 
Kong Special Administrative Region's Wolong Panda Base Project and (4) a Hong Kong-
based NGO's school project. The prior research study also found significant disparities 
between rebuilding projects and other types of construction jobs. Three-quarters of the 
way through the reconstruction process, the most pressing issues are recognised and 
summarised. For a wider audience, these items are also evaluated in two parallel 
questionnaire surveys detailed in the section on questionnaire analysis. Therefore, in 
order to prevent" repetition, this part only contains noteworthy subjective examples, 
explanations, and comments that were not collected from surveys. 
 
6 CONCLUSION 

Disaster management "and post-disaster infrastructure rehabilitation have a mixed track 
record across the world. After a catastrophe, reconstruction projects based on a version 
of PPP can be delivered using Public-Private-People Partnership (4P), which integrates 
"people" with a customised pre-disaster planning process. This project's goal is to 
increase infrastructure resiliency while also reducing risk and ensuring long-term 
rebuilding after a disaster. The study's overall goal was reached by combining several 
research methodologies including literature reviews, semi-structured interviews" and 
questionnaire surveys with a case study and focus group meetings. 
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