
IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 8 Issue 9, September 2021  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com  

127 
 

Development of Disaster Recovery and 
Prevention Model for Environmental 

Projects in Nigeria 
Enyinna Gregory Chimere P

1
P, Okwara Deborah Ihuoma P

2
P, Ezinwa Chibuzo HarrisonP

3 

P

1,2,3
PDepartment of Project Management and Technology, Federal University of Technology Owerri 

30Tpycongregco@gmail.com30T 

Abstract 

Inspite of the painstaking plans carried out before embarking on environmental projects, 
proposed plans are still susceptible to future disasters that may occur in the long run, this is 
why it becomes necessary that stakeholders of a project must pay adequate attention to 
disaster recovery. This paper studies disasters that hinder environmental project continuity or 
project survival, in order to develop an effective recovery model. This research goes through 
different literatures on disaster recovery, from where pre-existing knowledge aided the 
development of a new disaster recovery model. The final results of this research can serve as 
a source of reference material to project managers or civil engineers who have been put in 
charge of recovering environmental projects from disasters. Disasters can be detrimental to 
human life, environment and country at large when they occur; they result in loss of lives and 
properties, spread of contagious diseases like cholera, economy breakdown etc. This paper 
aims to present a model that can aid a smoother recovery of environmental projects after a 
disaster occurrence. The researcher went as far as looking up international project 
management standards on what is expected on disaster events of projects. Information from 
the literature review provided the blueprint to be used in the development of the proposed 
model. The workability of the proposed model was tested via a survey which was performed 
on a target group of highly distinguished professionals consisting of civil engineers, structural 
engineers, environmental engineers, project managers and builders. With the help of 
questionnaires, the researcher was able to derive the required data for analysis. A total of 134 
questionnaires were administered to the respondents in the study and a total 110 were 
returned of which 100 were successfully filled and useful whereas 10 were not properly filled 
and as such, they were not relevant for the analysis, 24 of them were not retrieved so they 
were counted as lost data. The professionals commented on the proposed disaster recovery 
model and their answers and recommendation used for the revision of the proposed model. 

Keywords: Disaster, Recovery, Model, Environmental, Project, Development.  

 

1.0. Introduction 

Disaster is sudden or progressive unplanned event orchestrated by nature or man’s 
shortcomings, which occurs with such ferocity that the affected environment or individual 
has to respond by taking extra measures to contain them. It has become a worldwide problem 
of increasing concern throughout the world; there has been a noticeable rise in the amount 
and intensity of disasters in previous years that threatens urban and rural areas Disasters can 
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wreck untold damage to properties and loss of human lives, because of this; governments 
around the world are looking at building resilience to ensure communities can recover 
quickly and have a lesser impact from a disaster. According to National academy of sciences, 
Resilience is the ability to prepare and plan for, absorb, recover from and more successfully 
adapt to adverse effects. A sub function of building resilience is to plan for disaster 
management and recovery. This paper studies disasters that cause discontinuity in 
environmental projects with the motive of developing a recovery model to help reduce 
aftermath of disasters. 

Careful actions taken to manage disasters must put into consideration prevention strategies 
that serves as a pre-planned roadmap that helps reduce the impacts of disasters when they 
sometimes occur. It is almost impossible to forecast the exact number of storms, earthquakes, 
tsunamis, floods etc. that will strike or to what magnitude or degree they intend to occur but 
we can take a decisive action to plan how to take up its management and reduce its overall 
impact on the environment. The good thing about disasters is that we have watched them 
occur before, so we know what they look like and some characteristics they possess, this 
information can help plan and suggest possible solutions to future disaster events. This leads 
us to develop a disaster recovery model that will be efficient in handling disaster events 
especially those that affect environmental projects. 

Hallgren and Wilson {1} made great efforts to classify the various sources of crises by 
analyzing several case studies. He postulated a set of activities for project recovery, which 
are: (a) effective risk management during project inception; (b) the presence of a dual 
structure in the company’s organization for crisis management and for catastrophe avoidance; 
(c) immediate dissemination of information and communication of crises between site team 
and project team; and (d) concurrent operation of formally and informally developed teams. 
Critically analyzing this data, I observed that they emphasized on having a dual structure for 
disaster management, to firstly plan for future possible disaster and secondly plan to avoid 
them at all possible cost. 

Environmental projects are undertaken, bearing in mind that the development of these 
projects must consider different approaches to reduce future risks that could unavoidably 
occur. To plan against these risks careful observation is given to stressors which can come in 
the form of climate change and extreme weather condition, critically examining past records 
can aid stakeholders of project plan smarter. Gone are the days when projects were 
constructed without any form of mitigation against disaster. Some actions taken by persons to 
tackle disaster include building of deep, tall building foundations in flood prone areas while 
others can go as far as building underground bunkers to hide in the event of an earthquake. 

Guha-Sapir {2} reported a total of 342 cases of natural disasters that resulted to the death of 
8,733 deaths and a U$$ 154 billion damages in the world. Guha-Sapir {3} Over the last few 
years’ countries like China, United States, India, Indonesia and the Philippines ranked the top 
5 countries with the highest disaster occurrence ratings, these countries contain large 
population of human beings so every disaster warning must be given maximum attention. 
West Africa’s deadliest flood killed 50 people in Niger, which is low when compared to the 
flood that claimed 363 human lives in Nigeria. In East Asia, an earthquake in Japan which 
cost about 20 billion U$$ to contain, which is the equivalent of the total costs from the 
geophysical disasters i.e. 21 billion USS that occurred that same year Guha-Sapir {4}. These 
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records present a good reason why communities with past records of increasing occurrence of 
disaster should possess an already existing disaster recovery model to help handle disaster 
when they manifest. Disasters lays waste to lands, human life, properties etc. at such a fast 
pace that only a reciprocated immediate response action can give the best results on 
environmental projects. Modern communities are able to take advantage of opportunities like 
redevelopment to rebuild smarter and also install well-informed plans to their proposed 
project. 

Disasters can make an occurrence at any point in time, they come in two major forms. the 
ones instigated by natural phenomena like hurricane, flood, earthquake etc. and the other one 
that occurs as a result of man’s shortcomings like inexperienced workers fault, site 
miscalculation etc. some other reasons of disasters that do not fall under the major forms 
include war, political crises, financial recession etc. past literatures had several name they 
called ‘any unwelcomed incident that destroys lives and property’, according to Blackhard 
{5} he preferred to call them Disaster, Kezner {6} opted to call them ‘Failures’. This study 
will refer to those unwelcomed incidents as disasters, disasters will be used as a general term. 
The aftermath of disaster is never good, some of them include project delays, societal 
decadence, spread of contagious diseases, economy breakdown, civil unrest etc. 
Keraminiyage et al {7} stated that “In the context of post-disaster recovery, the construction 
sector has a considerably broader role to foresee, assess, prevent, prepare, respond, and 
recover from disruptive challenges.” The reconstruction process does not begin immediately 
after the disaster; rather, most reconstruction work should be planned well ahead of time to 
avoid future vulnerabilities. 

Post disaster recovery project are the kind of projects to give undivided attention due to their 
nature, professionals in charge of its management should be knowledgeable of the uniqueness 
of disaster recovery projects. The project management institute is of the opinion that there 
exist no immediate remedy to disasters but with the adequate tools, plans and knowledge for 
managing projects and also cooperation of parties involved, order and steady progress can be 
achieved. PMI {8} published an article titled ‘Project management for post disaster 
reconstruction’ for the sole purpose of enhancing collaboration, consistency, accountability 
and quality assurance of projects. It also helped in achieving some project objectives like 
schedule, cost etc. 

The foremost function of the disaster recovery model is to aid the returning to normalcy of 
operations and this is achieved by undergoing complex undertakings requiring high levels of 
management capability. The successful delivery of post-disaster recovery projects is very 
necessary to restore basic services and return to normalcy after disaster events. For example, 
the reconstruction of Kobe, Japan after the damaging earthquake in 2005 took approximately 
four years instead of twelve months because of the use of an ineffective recovery model. The 
need for an effective recovery model cannot be over emphasized. 

Fung {9} noted the different harm and risks, professionals and site workers faced everyday 
while performing their separate jobs and went further to postulate a risk assessment model 
(RAM) for construction safety. RAM employed a systematic approach to assessing risks 
levels with various job types at different phases of the project lifecycle. RAM performed its 
function by examining past records of disaster and safety plans in order to propose ways for 
disaster avoidance. The RAM model comprises of the following steps: (a) installation of safe 
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workstations and construction sites; (b) continuous training of workers on safety; (c) updating 
of outdated construction methods; and (d) effective safety planning for both the workers and 
the project. The RAM model has been put to test using real life scenarios and it proved to be 
very effective, the use of past experiences to tackle future disasters is very practicable but 
new types of disaster can cause this model to be inefficient as no previous information on 
such type of disaster exists. 

Kezner {10} suggested that the detection of early failure signs can save a lot of cost to be 
incurred in the long run and delays in taking corrective actions should be avoided at all cost. 
As soon as the warning signs pop-up, health checks should be scheduled to determine source 
of fault, this creates more opportunities for recovery. when the faults are detected, the 
following questions should be answered: 

If the project can be repaired? If the project should be killed?, If the project can succeed 
according to the original plans with little adjustments? 

Kezner {11} spoke in depth about giving adequate attention to warning signs as they are very 
crucial to projects. He also noted that not all projects can be saved after disaster events, but 
there exist some environmental projects that cannot be cancelled because they are required by 
law, for such projects failure is not an option. 

PMI {12} describes nine major knowledge areas of project management, amongst them is 
Risk management which is the process that is concerned with conducting risk management 
planning, identification, analysis, responses and monitoring and control on a project to 
increase the likelihood and impact of positive events and decrease the likelihood and impact 
of adverse effects to the project. Risk management helps provide a blue print to follow-up on 
future disaster occurrence so it is important that it is efficiently carried out.   

Masurier {13} argue that the routine construction processes may be inadequate especially in 
cases of extreme disasters, which will require a more intensive and demanding efforts. He 
was of the opinion that unless the law makes provision for ‘disaster recovery’ regulations as 
regards routine construction then the management of a disaster would be difficult and 
inefficient. The laws guiding the manner in which we carry out certain construction 
operations need to be reviewed and updated to aid recovery of large scale disasters.  

2.0. Materials and Methods 

The foremost activity carried out by the researcher was to examine and review previous cases 
of disaster events alongside its accompanying solutions. This was approached using google as 
a tool for searching out materials that relates to this study, furthermore the researcher made 
effort to document the various factors that aids the disaster recovery process. The factors 
were ranked according to their order of importance using the relative impact formula. 

The research population consist of professionals in the Nigerian construction industry, 134 
questionnaires were distributed, 100 of them were properly filled and retrieved, 10 of them 
were not properly filled, 24 of them were not retrieved so they were counted as lost. 
Statistical package for social scientist and Microsoft Excel were used in analyzing the 
collected data.  
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The questionnaire was built to make an assessment of the success factors that aid the disaster 
recovery process. The Yaro Yamen formula was used to determine sample size as follows: 

N = N/1 + N(e)2, Where, 1= constant, n = population size, e = coefficient of confidence 
(0.05),  

N= sample size, Total population size = 134, n = N/1+134 (0.0025), n = 134/1+0.335   n = 
100.4 

2.1. Method of data analysis 

relative important index is represented as relative impact index as used in the research study 

1) The perception of all respondents on the critical success factors that affects disaster 
recovery  

2) The perception of all respondents on the effectiveness of the proposed model. 

The four point Likert scale was adopted with the following points as indicated below on the 
scale: 

Relative impact index (RII) = (4aR4R+3aR3R+2aR2R+aR1R)/4N 

Where, 

 a4= most likely, a3 = Likely, a2 = not likely, a1= most not likely, N= number of 
respondents. 

Analysis of the factors that aid disaster recovery of projects 

s/no Disaster recovery critical success 
factors 

A1 A2 A3 A4 RII Rankin
g 

1 Transparency and accountability 
 

16 20 35 54 2.39 3rd 

2 Appropriate reconstruction 
policy/strategy/act 
 

32 12 22 42 2.49 2nd 

3 Project understanding 
 

64 55 23 14 17.84 1st 

4 Effective consultation with key 
stakeholders and beneficiaries  
 

17 18 19 24 1.90 4th 

5 Facilitate capacity; training and ability to 
guide the community 

5 42 16 13 1.29 7th 

6 Stakeholder capacity 6 12 14 17 0.63 11th 
7 Better coordination and communication  3 13 12 7 0.35 13th 
8 Significant level of community 

participation/control 
 

10 12 23 45 1.21 9th 

9 Government support  
 

5 33 14 18 1.10 19th 

10 Political, local needs and culture  
 

7 8 12 10 0.24 17th 
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11 Institutional environment  
 

2 7 9 5 0.15 18th 

12 Health, safety and security issues 
 

33 4 5 6 0.19 16th 

13 Availability of resources 
 

50 65 76 80 1.81 5th 

14 Effective time management 
 

76 78 44 32 1.22 8th 

15 Competencies of managers and team 
members 
 

17 10 5 18 0.30 15th 

16 Planning and stakeholder commitments 
 

32 41 16 27 0.67 10th 

17 Improvement in design management 20 15 64 73 1.32 6th 

18 Effective quality control  
 

9 17 13 11 0.31 14th 

19 Continuous assessment and evaluation  
 

7 19 31 14 0.48 12th 

        

The data analysis from the table above reveals that ‘project understanding’ ranks first with a 
RII of 17.84, outperforming all other criteria and emphasizing the importance of adequate 
project planning. By its very nature, planning is a positive endeavour. At its foundation, 
short-term, comprehensive planning is an attempt to envisage a better built environment. 
‘Appropriate reconstruction policy/strategy/act’ emphasizes the importance of having a 
disaster recovery model to lead the recovery process. ‘Transparency and accountability’ 
require the manager to be completely honest and open with all of the group's members. 
‘Effective consultation with key stakeholders and beneficiaries’ is critical to keep every team 
member up to date on what's going on at every stage of the project. 

 

2.2. Disaster Recovery in Disaster Management 

The phrase "disaster management cycle" (DMC) refers to a technique of disaster management 
that consists of four reticulate phases which are: prevention/mitigation and readiness; 
response/immediate relief; and recovery. The rehabilitation/reconstruction phase is the latter. 
According to Thurairajah {14} prevention/mitigation comprises reducing or eliminating the 
likelihood or consequences of dangers in order to make them less severe and cost-effective, 
such as the arrangement/development of building codes. Preparedness is reducing the scope 
or impact of a disaster through planning, development of warning systems, and various steps 
(e.g., storing supplies). The term "response" refers to taking action in a matter of hours or 
days to deal with a disaster, such as the distribution of basic necessities such as water, food, 
and clothing. 

Finally, recovery entails dealing with the fallout and resuming ‘normalcy' through the 
restoration/re-establishment of critical life-support systems, such as permanent housing and 
infrastructure. Thurairajah {15} While mitigation and preparedness take place before a 
disaster, response and recovery take place after a disaster has occurred. 
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2.4. Disaster management in Nigeria 

Nigeria has made conscious efforts to manage disasters since the dawn of civilization. In 
1976, they founded the National Emergency Relief Agency (NERA) to manage disaster relief 
efforts. The major objective of the agency was to deal with post-disaster management, but as 
catastrophe issues became more sophisticated over time, Nigeria decided to replace NERA 
with the National Emergency Management Agency (NEMA) in 1999 to deal with disasters in 
all their forms. With its headquarters in Abuja and a working branch in Owerri, NEMA is in 
charge of all disaster-related concerns in the nation. 

      Since there are no universally established rules or guidelines in the industry, Ahmed {16} 
suggests that existing research on the success criteria for Post Disaster Recovery projects can 
provide useful insights into project management. Ismail {17} gives a list of crucial success 
factors (CSFs) or Post Disaster Recovery projects after a significant literature assessment, 
which are as follows: Transparency and accountability, Appropriate reconstruction 
policy/strategy/act, Project understanding, Effective consultation with key stakeholders and 
beneficiaries, facilitate capacity; training and ability to guide the community, Better 
coordination and communication, Stakeholder capacity, Significant level of community 
participation/control, Government support, Political, local needs and culture, Institutional 
environment, Health, safety and security issues, Availability of resources, Effective time 
management, Competencies of managers and team members, Planning and stakeholder 
commitments, Improvement in design management, Effective quality control, Continuous 
assessment and evaluation.  

UNDP {18} argues the following as reasons resulting in recovery failures: 

When Recovery needs are not properly identified through a formal assessment process. 

When the Recovery programming is ad hoc and not based on an overarching recovery 
strategy and clear set of recovery priorities. 

When Recovery strategies do not take into account the vulnerabilities and cultural 
considerations of a community. 

When Recovery is not supported by adequate financial resources.  

When Recovery favors rebuilding infrastructure over social and household recovery needs. 

When Recovery efforts often fail to encourage local participation and ownership. 

Florida tech {19} employed the following steps in disaster recovery: Document damage 
associated with any disaster, manage debris removal, Inform the team members of latest 
developments, seek professional advice as regards safety, health, environmental 
contamination, building regulations, labor shortages, risk management, vulnerability 
assessments, Locate and mobilize equipment to initiate reconstruction, develop cost 
estimates, constantly evaluate plans and make changes where necessary. 

Disaster Recovery Model functions should consider Public private partnership where 
Government agencies like national environmental management agency NEMA and National 
Environmental standard regulatory enforcement agency NESREA would work in 
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collaboration with NGOs and Communities through community liaison officers and National 
orientation agencies on alerting people ahead of disaster periods on how to prevent and 
drastically reduce the possible impact of disaster on humans and the environment.  See Figure 
1 below for proposed disaster recovery and prevention flow Model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Proposed disaster recovery and prevention flow model 

 

3.0. Results and discussion 

This study was able to identify project understanding as the most important criterion to 
consider while starting a disaster recovery. This approach will be extremely useful in 
construction projects for a manager who has a thorough understanding of disaster recovery. 
Failure to appropriately recover from a disaster in any environment can lead to additional 
disasters with similar negative consequences. Failure to recover after a disaster can lead to 
disasters repeating in the long run, as it stalls development, jeopardizes long-term 
development, and causes widespread losses. Recurrent disasters become more common when 
poorly executed recovery techniques are combined. 

The proposed model can be used as a guide to aid project recovery, as many disaster recovery 
projects have been managed by unqualified people who lack the necessary disaster recovery 
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knowledge, and have been handled inefficiently by project organizations without 
management plans, resulting in severe consequences for human lives, the environment, and 
business reputation. 

3.1. Experts comments on proposed model 

1. Milestones should be introduced as a way of monitoring project performance, according to 
the experts, and the model should include review for long-term development. 
2. Experts urged me to always leave room for other options and avoid sticking to a single 
point of view or relying on a single answer. 

3. Transparency is important because systems should not be hidden.  

4. Failing gracefully: Failure is unavoidable. When all attempts to rehabilitate a disaster-
stricken project fail, it is preferable to admit defeat and start anew rather than risk another 
calamity. 

5. Flexibility: Don't expect everything to stay the same. When the system fails, be prepared to 
change. 

6. Foresight: Monitor change, analyze trends, and identify emerging vulnerabilities on 
building construction projects. 

4.0. Conclusion 

The goal of this study was to develop a model to assist in the recovery of environmental 
initiatives. It's crucial to remember that each project has its own set of risks and recovery 
strategies. That is to say, what may be effective for construction projects may not be so for IT 
projects. In order to determine how to proceed with future study, it is necessary to conduct 
research in other fields. 

This article was motivated by building disasters that occurred during several environmental 
projects, wreaking havoc on the projects and the surrounding environment. In terms of both 
the efficient use of scarce resources and addressing the peculiarities of these projects, an 
analysis of the available recovery approaches suggests that a high level of management 
capacity is required for the management of a Post Disaster Recovery project. Nigeria should 
not be adamant of disasters since they occur at unexpected times and endeavour to drive the 
implementation of policies that require disaster recovery strategies in all construction 
projects. No single disaster, no matter how severe, alters past recovery knowledge. Despite 
new lessons, the majority of current knowledge remains relevant. This study contributes to 
the large quantity of information already available. 
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