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ABSTRACT

Theenergy sector dominates in the United Arab Emirates (UAE) and consists of various

assets electricity, oil and natural gasthat are geographically dispersed and connected

by systems and networks. The protection of these systems and assets withimgye ene

sector, especially the safeguarding of the oil and gas infrastructure from any internal and
external threats, should become a top priority in the UAE. Threats to geopolitical and
economic stability that need to be considered and prepared for inctiiclei¢eactivity,

climate change, nuclear energy, terrorism and war. The aim of this research is to
devel op a framewor k t o enhance t he resil

infrastructure facilities through a strategic disaster mitigation plan.

The philo®phy of this research is interpretivism. The research approach is inductive,
whilst the research strate@y case study. The secondary data was taken from various
academic and professional sources whilst the primary data collection included
questionnaireand semustructured interviews. Three facilities were selected for this
research and they were electricity generating plants using@esin Abu Dhabi, one

in Dubai and one in Sharjah. In total 100 questionnaires were distributed, out of which
42 were aswered by energy sector workers (20 from Abu Dhabi, 15 from Dubai and 7
from Sharjah). Respondents of the questionnaire discussed issues such as energy sector
preparedness, vulnerability and barriers to be overcome. Respondents believed that
while the enmyy sector is best prepared for terrorism, extreme heat, and health and
safety related accidents, it is ill prepared when it comes to facing natural hazards. The
risk of terrorism was thought to be the greatest vulnerability. In addition, a total of 9
semistructured interviews were conducted with Emirati energy sector managers who
discussed the questionnaire responses and proposed further solutions to the concerns

raised.

This thesis provides important practical knowledge arakes acontributionto the

provision of advice and methodological steps, derived from fieldwork, when it comes to
developing a strategic mitigation plan and communicating it to the energy sector. It
provides key information that could be used to improve the design and structure of

curent educational and professional programmes undertaken by individuals in the



disaster sector. The thesis provides tools for qualitatively evaluating the various threats
and vulnerabilities faced by the UAE and acts as a platform for change.

In terms of tleoretical contributions, this research represents the first of its kind that
engags bothworkers and managers in the Emirati energy sector. This gives academics
and professionals unique insights into somethd# significant problems that have
become laten and perhaps would have continued unnoticed but require more
comprehensive investigationflhe gsudy has specific implications for policy and
practices within energgrganisation®perating in such settings, not to mention the way

disaster is viewed.



CHAPTER 1: INTRODUCTION TO THE RESEARCH

1.0 Introduction

The purpose of this introductory chapter is to establistbéwgroundo the research,
its rationale and justification, its aim, objectives and underlying research questions. It
also highlighs contributions toknowledge that could emergthen provides a brief

overview of the research methodolamyd the overall layout and structure of the thesis.

1.1 Background

Hazards, either natural or anthropogenic in origin, are converted into disagtars b
complex mix of the overall environment and other interacting extdactbrs. In the
period 2000 to 2011disasters affected.7 billion people, 1.1 million otvhom were

killed. The financial cost of disaster recuperation was estimated at tfllich
(UNISDR, 2012). The cost in 2011 was the highest on record and since 1973 disaster
statistics have seen a rising trend (UNISDR, 2012; €gdyr et al, 2003). Developing
nations, in particular, are vulnerable to natural hazards amiepared fo terrorist
threats and activity (Naudé et al. 2009). Any disaster they experience ysttikiehve
grievous consequences terms of loss of life and infrastructural damage (Petley et al.,
2012).1t is important that any potential disaster or threatdsfaster is managed
appropriatey, in orderto protect the increasing numbers of those who may have to
suffer it. A patternis emerging whereby recent developments in the field of disaster
management have progressed towards the concept of disaster qesdieh resilient
communities. Disaster mitigation and strategic planning can shorten the recovery period
and protect infrastructure, particularly critiéafrastructuresuch as that utilised by the
energy sectorincluding power stations, transformeasd oil pipelines this is defined

more elaborately in section 2.Both can be made effective by improving thisaster
resilience measuragquired in the disaster management cycle (please refer to Section
2.13 in Chapter 2). This research specificallyut®s on the disasters that have
frequented the United Arab Emirates (UAE), or have the potential to do so. A special
emphasis is placed on the effects disasters have on the energy sector, its personnel and

infrastructure. The range of disasters that theEldAuld face is appreciable given that



they could stem from tectonic activity, climatic change and even terrorism. These
threats are as complex and diverse in origin as they are in effect. Haximged the

background to the researchis introduction éirns now tats justification.

1.2 Justification of the Research

According tothe Global Facility for Disaster Reduction and Recovery (2012), disasters
are increasinglythreaening sustainable development. Indeavidence suggests that
disaster risks arrising at a rate faster than affected communities can build resilience.
The increase in the number of disasters and the number of people affected by such

disasters in the last thirty years (192@03) is shown in Figure 1.1.
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Figure 1.1: Trends in numbers of natural disasters of personsaffectedand of
deaths Source: GuhaSapir et al(2003)

The increase imlisastes since the 1970s has been linked to various factors. One such
factor is the rise in nationgross domestic product (GDR)his is for two reasons: One

is that wealth generally improves the capacity of individuals and national research
institutes to collect, process and publish data on disasters. The other reason is that with
increased GDP comendreased infrastructure and thus a greater exposure of potential
human populations and services to a natural ormade hazard (Gonzak&Xez et al.,

2012). Another factor put forward by the Intergovernmental Paméllimate Change
(IPCC) (2012) is thatof climate change and the increased frequency of climate based



disasters such as floods and droughts. Cities, where more than 50% of the global
population resides and whemeost economic assetsan be found (WHO, 2014), are

very much theepicentresof the destruction and loss brought about by natural and
manmade disasters. Cities experiencing rapid but often poorly planned growth are
among the most vulnerabléfrica and Asia have experienced the fastest rate of
increase in the number of disasters recor@&@haSapir et al., 2003). They have also
experienced the most accelerated economic growth and urban development. That said,
the highest economic loss&s absolute termsarethose experienced in the high income

regions of Europe, North America aAdstralia.

Table 11: Number of Disasters by type (1902006).Source: Smith and Petley
(2009)

Disaster pe Mumber of Parcentage af Mumber of Percentage of
fatarlities fatalities avents evenls
Drought 11,707 2464 52.5 533 5.9
Flood 4,898,950 210 3,179 33,0
Earthquake 1,962,119 8.8 1,041 11.4
Windstorm 1,207,116 5.4 2,883 3.z
Wave,/surge 241,441 1.1 &1 0.7
Extrame tamperature 106,311 0.3 333 3.2
Yolcano 25,258 0.4 201 2.2
Slide 36,963 0.3 217 a7
Wildfire 2,723 0.0 127 3.6
Total 22,281,529 100 9.095 100

Table 1.1lists the number of fatalities according to disaster type. The type of disaster is
a significant consideration; drought, a potential problem in the UAE, claaifi®f the
recorded fatalitiesindeed as Dilley et al. (2005) state, 50 percent of the wddd
populaton is exposed to one or more natural hazard. Figure 1.2 illustrates the cost from
20002011; 2011 is the costliest year on record, given the number of people affected
and killed by natural disasterargely due to theectonicdisasters in Japan. Alses
indicated in Figure 1.2, in the last few years there have been a significant number of
disasters with some of the worst recorded involving tectonic activity. The Indian Ocean
Tsunami (2004), triggered by an earthquake measuring between 9.1 and 9.3 on the
Richter Scale (Walton, 2005), left approximately 180,000 dead and half a million
displaced in Indonesia alone (Meedl al., 2006). The Chilean Earthquake in 2010 left



over 8 percent of the total population without shreftearrafiaga and Herrera, 2010)
whil st the Japanese Tsunami in 2011 cripple

most developed country into meltdown (The Economist, 2011).
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Figure 1.2: Financial cost,numbers affected and killed bynatural hazards Source:
UNISDR (2012)

Given such events, it is important to build disaster resilience, especially in the energy
sector. The energy sector is a strategic component of any modern society. As the
demand for electricity and thermal energy grows, so do theplesity of the system

and the need to protect it. The significant increase in consumer demand and population
generally in both developed and emerging countries means that not only is society
dependent upon the energy sector, but also that more peopleisindsises require an
increasing energy supply, in order to operate mdim(US EIA, 2013) Failure to
protect the energy system and build resilience into the infrastructure could have
catastrophic affects, should a nation olimagexperience a natural orarmade disaster.

A country without power is one that is severely weakened in its ability to defend itself.
Communication systems, transport links, hospitals and the emergency services all
depend on a stable and constant energy supply, no more so tharaftermath. A loss

of power will most likely have longer impacts on the economy and geopolitical
position. 't wil |l al so affect soci al cohesi
and thecommunitesin which theylive.

The UAE holdsaverympor t ant gl obal posi becamseofisn t he w

natural resources. Asauntryit is also \ery important politicallyit is seen as an ally



by the West and has a political stability thatusrentlynat readily found in the Islamic
world, following the Arab Springrevolutions in Egypt, Tunisia, Libya etc.). The UAE
should have strong national interests in protecting its assets and security from any
natural or terrorism based threat (Black, 2008)is importantto explore the key
conceptsof disaster resilience for futurdgmning in urbandevelopmentin orderto
minimise the impact ohaturaldisasters such as earthquakefsterrorist activity, of
climatic phenomea linked to global warmingetc. In Emirati citiessuch as Abu Dhabi

and Dubaiit is also important to identify key issues sucHa@snal training, which will
improve the competence of employees in the energy sector and their ability to react in a
more coherent manner during a disaster event and itsdrateeaftermathThe UAE

should also improve the loftgrm planning and procedures that contribute to the
overall wellbeing of the energy sect@and of the nation as a wholey reducing the

time needed to recover from an event. In shihis researchaddresses the neeo
provide the cement for the five pillars of resiliengeeparedness; protection; early
warning; emergency response and recovery; and reconstruction (please refer to section

2.3 in Chapter 2 for a detailed discussiatithin the energyector.

Another reason why this thesis is justified isptgentialcontribution to academia and

to the field of disaster theory. Limited literature exists which directly relates to the
culture and practices of the Middle East in rielato disaster theoryurthermore, any
literature in this area that pertains to an Islamic nation is even more.sthis¢hesis

has a responsibility to provideath and accessiblaformation, as tothe reality
experienced in the Gulf Region, and dfieally for those energyorganisations
operating there. It is justified because it builds on previous studies regarding disaster
phenomena andorroborates sucinformation. Thisundoubtedly makes subsequent
research easier, as the obtaining of reliabt®adary sources presented on¢ghefmore
difficult challenges In many cases, Chapter @dates informatiomvhich has not been
generally available since 200This research potentiallyepresents the first of its kind

in that it asks energy sector workeandmanagers about the issuéat concern them.

This gives a unique insight into some of big problems that have become latent ones.

The thesis serves to highlight some issues of perception and challenges in the UAE and

calls disaster practitioners tcei their knowledge and expertise to help the Emirati



government disseminate information such as that relating to renewable energy or
disaster management programmes, in a more efficient way. Fina@éserves attention
because it ensures that the voioéshose operating day to day in the energy sector are
heard bysector professionals, by Emirati government ministaes by the wider
academic community. This should result in increased resilient®ses in a position of
power and responsibilitecomemore acutely awaref the reality on the ground and

canthususe their expertise to hefimd solutions.

1.2.1 Emirati Energy Sector and Vulnerability

Prior to the onset of the economic cridise Gulf region witnessed an extensive and
phenomenal ratefaurbanisation and development (Shanabéthal., 2005 with the
greatest proportion of such activity occurring in the UAE. Since then, the crisis has hit
the country hard] eavi ng the oi l sector | argely
finances (Emirate24/7, 2011; Augustine, 2010n other words, energy dominates the
UAE, especially in terms of its production and supply. Indeed, future energy
requirements are expected to grow at a rate of 9 percent perthieze times the global
average (Gulfnews,®3a). Unlike other countrief)e UAE does not need to be overly
concerned about where its energy comes from, given its substantial oil reserves. Rising
natural gas demand nationally has however turned the UAE into a net gas importer,
despite its relatively plentiful reserves. Furthermaohe country does need to consider

the wider issues that could threaten or damage energy security and subsequently its
financial recovery and growth. One can only imagine the disastrous effect on the local
and global financial and political security shibtihe 4" largest exporter of oil suddenly

be unable to provide tthe export market (CIA, 2011). Any cuts of natural gas or
electricity supply in an increasingly energy hungry nation would also spell certain
disaster. The electricity infrastructure iseady strained by kack of spare capacity at

peak seasonal times due to the lack of natural lggsire 1.3illustrates the sudden
increase in gas imports post 2006, as demand soared.
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Figure 1.3: UAE Natural Gas Trade Balance 2002009. Source:
http://www.eia.gov/cabs/UAE/Full.html

Service disruption is a real possibiligiven the country’s vulnerability to various man

made and natural hazardPreparations for any potential disaster have been slow and
havefeatured on the nationakcene at an appropriate scalenly recently. In short, it

has only been part of the UAEGOevygams.l i ti cal f

There are 25 seaisogenic source zones in the Arabian PeninsulaA@ti, 2005)
including the Zagros Thrust Fault which defines the western coastline, running from
Abu Dhabi through Dubai and Sharjah to Al Khaimah (Rogeral., 2006; Wyss and
Al-Homoud, 2004). Yet despitéis, there is little in the form of seismic detection,
protection, resistance or design for some of the newest and tallest structures in the world
(Petrovski, 2005; Shanabled#t al., 2005). In fact, the seismic risk is increasing as
dramatically as the AE skyline with the strong wind, known locally ahama)
thought to be a concern to the UAEOG6s super
Wyss and AlHoumoud, 2004). Extensive coastal development is particularly ill
considered and Emirati strategmlanning (or lack of) has amplified rather than
diminished the likelihood of disaster. Reclaimed land is potentially more susceptible to
liquefaction and slope failure (Williams, 2005), whilst building on the salt flats, or
sabkha, apart from the obviousoéogical degradation, intensifies extreme and flash

flooding events (Aspinall, 2006). The annwdlamalcombining with sea surges also


http://www.eia.gov/cabs/UAE/Full.html

contribute to this problem (Gulfnews, 2005; Jorddral., 2005) and such threats are
expected to increase with the likeod of climate change.

Despite the facthat in the last decade and a hatily the UAE and Oman have been

free of terrorisincidents, threateemain a possibility (Clark, 2010; Shaheen and Dajani,

2010). The cause for concern is increased in ligthefack of national preparation for
manmade disasters (Swan, 2011). The UK Foreign and Commonwealth Office
webpagest at es ( Oct ober, 2012) that the threat
may be planning to car r yUSalsotremainstcancekneado ( FCC
aboutthe closeproximity of Iran(Katzman, 2012). Potential threats to national stability
stemming from regional uprisisgsince theArab Spring from terrorist activity and

from nuclearreactorassociated issues are also a maticconcernThe last of these is
particularly important in light of the new nuclear development at Braga, which
according to Al Farra and ARJijleh (2012), is planned to consist of four APR1400

reactor units designed to produce up to 1400 MWe,dacla tdal capacity of 5600

MWe.

Therefore, this research examines the application of disaster resilience and investigates
how planning can be applied to the UAE, a country of considerable geopolitical
importance and economic position as a major conweatifuel provider of the Gulf
Region. Specific focus is given to the UAE energy sector and its vulnerability to natural
and maAmade hazards. The results can help to build resilience in the energy sector, in
order to improve the overall quality and speédhe national response, should disaster

strike.

1.3 Research Questions

A number of questionthatemerge from the discussion above are given below:

1 What are the current disaster management practices and their relation to those

infrastructures deemed tical within the energy sector?

1 How and to what extent are the Emirati critical energy infrastructure facilities

vulnerable to hazards?
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1 What are the barriers that affect the application of disaster management practices

on critical energy facilities in UAE?
1 How could these barriers be reduced?

1 Why does the Emirati energy sector not adopt a strategic disaster mitigation

plan?

1.4 Research Aim and Obijectives
1.4.1 Aim of the Research

The aim of this research is to develop a framework to enhance the resdietiee
UAE’s critical energy infrastructure facilities through a strategic disaster mitigation

plan

1.4.2 Research Objectives

In order to achieve the research aim, a number of objectives have been identified.

1. To identify Emirati critical energy infrastcture facilities and their
vulnerabilities to hazards

2. To examine current disaster management practices and their relation to those
infrastructures deemed critical within the energy sector.

3. To comprehensivelyevaluate existing barriers to the applicatioih disaster
management practices on critical energy facilities in the UAE.

4. To contextualise and define the concepts of disaster resilience and strategic
mitigation planning within the UAE.

5. To develop a frameworthrougha strategic disaster mitigatiodgm for critical

energy infrastructure.

1.5 Research Scope

This research focuses on the disaster management efforts of the UAE. Specifically, it
investigats the impact of natural and nmaade events/hazards on the energy sector and
its infrastructure.Although regional events such as thleamalare considered, the
investigation is limited geographically to the confines of the borders of the UAE. The

disastersassessedre both natural anchanmadein origin. The former is however
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considered in more depthith the impact of climate change, which has bothuratand
anthropogenic elements

The research is focused on the energy sestdrich is understood to be those
components relating to the electricity network and the oil and gas ,sketause, as
Tabe 1.2 indicates, the primary and secondary energy consumption in the country has
increased by 41.8 and 69.5 per cent respectively. It is thus an increasingly important
component of the economy and national development. It is also therefore a sector which

must increase in resilience, for the stability of the nation and its population.

Table 12: Energy Consumption in the UAE 20042010.Source Various IEA
statistics

Capita Prim. energy Production Export Electricity CO_-emission

Million TWh TWh TWh TWh Mt
2004 4.32 310 1.907| 1.273 49.0 103
2007 437 601 2,074 1.267 70.5 131
2008 4.48 580 2100 1.196 756 147
2009 4 .60 693 1,963 1,084 79.5 147
2010 7.5 723 2,050 1.129 83.0 154
2012 7.89 759 2211 1.246 83.8 166
Change 200410 | 73.8 % 41.8 % 7F.59%) 11.3 % 69.5 % 49.4 %

Ktoe = 11.63 TWh, Prim. energy includes energy losses

In addition, this study focuses on the qisaster phase, particularly disaster mitigation
and strategic planning for the building of resilienteh e t re-disastedrgfersin this
thesisto extensive data collection, maintaining directories of ressuthe development

of action plans, capacity building, and training and community awareness agtivities
undertakento prevent, prepardor and mitigate potential disasters(Sundar and
Sezhiyan, 2007).

1.6 Research Methodology

Methodology is viewed as an established, habitual, logical or prescribed practice or
systematic process of achieving certain ends with accuracy and efficiency, usually in an
ordered sequence of fixed steps. In order to address the research aim anceslgadtiv

to answer the research questions, the researcher adopted a qualitative approach, while a

12



quantitative approach was also used to supplement research findings as well as to
enhance the research quality.

The research onion introduced by Saunders et (2009) is adopted as the
methodological frameworkAn interpretivist stance has been selected as the main
research philogzhy for the following reasonghis researcHalls within the remit of

social sciences, as it deals with the beliefs, perceptionseality, attitudes and
experience of people involved with the Emirati energy sector, in the event of disaster.
This orientation is supported by researchers such as Hussey and Hussey (1997); and
Collis and Hussey (2009). Secondly the subject under inviastiga not supported by

an extensive theoretical background because of the lack of preesearch on this
subject, asighlightedby Creswell (2003).

The research approach is inductive, whilst theearch strategy isase studyThe
secondary data was taken from various academic and professional sources whilst the
primary data collection included questionnaires and s#mctured interviews. Three

case studies wer@rried oufor this research and they were electricity geneggtiants

using gas- one in Abu Dhabi, one in Dubai and one in Sharjah. In total 100
questionnaires were distributed, out of which 42 were answered by energy sector
workers (20 in Abu Dhabi, 15 in Dubai and 7 in Shgrjdime esearch methodology is
discwssed in more detail in Chaptér

1.7 Structure of the thesis
The thesis is organised as follaws

Chapter 1. Introduction to the Research This chapter introduces the main focus of
this thesis: building disaster resilience within the Emirati energy sector and its
infrastructure through comprehensive strategic mitigation plans. It provides the
background to the study with information on the iE&ath energy sector and its
vulnerabilities. This section then presents the justification of the research. keddso
out the research aim, géctives, questions and scopkhe chapterconcludes with a

brief overview on research methodology adoptedHiar study.
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Chapter 2: Literature review. This chapter looks at existing literature (books, journal
articles and reports) on the key concepts explored in this thesis. Specifically, it looks at
disaster theory and management, resilience and stralagiging, critical infrastructure

and energy facilities. All these aspects are discussed in the UAE context.

Chapter 3: Conceptual Framework. This chaptesets outhe content and structure of
the draft disaster mitigation framework and strategy, alontp wie need for its
communication and development via a tripartite commitiieéorms the basis of the

final framework presented in Chapter 6.

Chapter 4: Methodology. This chapter discusses at length the research philosophy,
approach, strategy and the imedolbgy employed to achieve the aim and objectives.

Chapter 5: Results and Analysis At this point in the thesis, the results of the 42
answered questionnaires and 9 setnictured interviews are presented and analysed
through statistical analysis and the drawing of graphs. Respondents of the questionnaire
discussed issues such as enesggtor preparedness, vulnerability and barriers to be

overcome.

Chapter 6. Discussion This chapter evaluates in a comprehensive manner the fifth
research objective. It looks in depth at what a strategic mitigation plan is by definition,
what it should cotain, how it should be developed and by whom. The communication
of such a [an is also discusse@hapter Galso evaluates the significance oé ttresults
presented irChapter Sn the cantext of the Gulf Region and the United Arab Emirates,
discussinghow these results could contribute to the development of a disaster
mitigation processin light of this, the contributios; of thethesisto theoretical and
practical knowledge are presentautlits limitations areconsideredAmendments to the
draft disager mitigation framework found in Chapter 3 are highlighted and explained.
Finally, proposals are mader future research which could serve to enhance the work

presented here.

Chapter 7: Conclusion This chapter provides a synthesis of the new findings and their
significancein both the Emirati energy centre and disaster theory. The successes and
limitations of the thesis are also reflected upon here.
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1.8 Chapter Summary

This chapter introduces thera®ept of disaster, both natural and manmade, vulnerability
and resilience. It outlineshe aim and objectives of this thesis by preliminarily
investigating disaster management practices and the significant infrastructure of the
Emirati energy sector. Globdisaster trends amvaluate, as are recent disaster events

in the UAE, withintheir regional anctultural context. This information is built upon in

the following chapterin the form of a literature revievand thus provides the basis of

the stratedi disaster mitigation. An indication of the methodology to be adopted and of
the scope of the research has been provided. Finally, an outline of the structure of the

thesis has been identified.
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CHAPTER 2: LITERATURE REVIEW

2.0 Introduction

A literature review is an important component of a thesis. It gives an overview of the
field of inquiry: what has been previously discussed on the topic, who the key
contributors are, what prevailing theories and hypothase®eing developed, what
questiors have been and continue to be relevant, and what methodology or methods are
appropriate and useful for continued research. The literature review here is split into
four parts, due to the muldlisciplinary approach undertaken in this research. The first
part is disaster theory and management, whereby the concept and nature of disaster and
the scope of the discipline is defined. Disasters are classified and the disaster cycle, its
stages and its significance are introduced. Following these are the gesferidibd of

energy facilities and critical infrastructure and the concepts of resilience, strategy and
strategic planning. Finally all these issues are placed in the Emirati context, with a focus
on the energy sector.

2.1 Disaster Theory

Disaster theoryand research affects how national, regional and even sectoral or
corporate policyare undertakem writing and practicgincluding in trainingIn orderto
understandt he nature of Adi saster theoryo two
i di s asdtwbatcanstitutesa theory. A simple explanation is that a theory is based

on rigorous eientific study and rationality.This hasbeen widely accepted as a valid
explanation of a given phenomenon (Zimerman, 2012). A scientific tifetoys a
hypothesighat lasbeen supported by sufficient eeince, following testing. A theory

may also relate to the fdAentire body of k n
(McEntire, 2004; p.2).

Long (2009) states that disaster theory deals with the maintenance of the ideal
conditions that society desires, not only to function, but to prosper. In other words,
humans do not want to experience devastating disasters and expect policy and practice,

typically directed by the government, to mitigate any potential disaster, vanagad
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response andecovery effort. The following suksection examines definitions of
disaster.

2.1.1 Definition of Disaster

Wh e n defining Adi sastero one isiasemanticpi dl vy
constructionlike any other label which is used taptain and charderise an event or
occurrencéBoin and Hart, 2007)This is because not every windstorm, edarémor or

rush of water is a catastropn€arr, 1932, p211)l n f act , a fHdthesaster o
Emergency Events database (also known asOEAM) only if one of the following has

occurred: ten or more people are reported to have been; kaledhundregbeople are

reported to have been affected; a state of emergency has been declared; oora call f
international assistance has been m@RED-OFDA, 2004). However, an event need

not necessarily be considered a disaster or crisis by those experiencing it. Put simply,
objective indicators, whilst important, are not decisive (Boin and Hart, 200 8ednd

even i f one were to define a fAdisastero wi
by no means guaranteed. A flood that kills two hundred people in two topographically

flat and vulnerable countries such as Bangladesh and the Netherlands wilbigatip

generate different types césponse and consequencesThe f or mer 6s emer ge
regarded as somewhat routine whilsh e | at t e r 0 sanatsalyte ttagedydife c | ar e c
this is the ocafsceat aas tff dipth seddidenlsafevtd, @ither

directly or indirectly make ofit (Boin and Hart, 2007). Such observations lend support

to the argumenbf Horlick-Jones (1995)hat catastrophe actuallgriginatesin the

cultural disruptions of a modern society that cause a loss bfifaihe institutions that

are supposed to keep hazards under corftmlsome, disasters are simply one of the

prices societies must pay for the gains they reap in discovering cultural inadequacies
resulting in advanced knowledge and protection frok (\gilliams, 1958). Meanwhile

Kreps (1982) regards the true nature of disaster as a social construction that does not

exist in and of itself. Such definitions suggest disasters, although concerning the

physical, built and social environment, are primarily social in nature (Mileti, 1999).

Defining disaster is a strongly contested and congested discourse, with conflicting
voices across a range of disciplines fighting for space within a crowded paradigm. The

core dispute in the Ahazard paradigmo bega
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perception of hazards and disasters as arising from the impact of the environment on
humans, to the reverse view i.e. that they are the impact of humans on the environment
(Marten, 2001). This debateontinues agesearchers still piece together the what
whyl/effectcause question and decide whether the defining task is to clarify what a

disaster is or what a disaster does or to explain why a disaster takes placeSQiiver

and Hoffman, 1999)Dombrowsky (1998)argues thathe widely accepted paradigm

resuts in a misdiagnosis that freezes a complex s@c@iess into a static eveinthat

there i s no separation bet wsastersdonalcassast er

effects, because the effects are what socialtg disaster

It is this tension of the valuéaden term coupled with the conflict between objective
desirability and the subjectivity of the cultural and political sphevdsch shape

di s ast e rndmanipulata humangsporase (Zane, 2009). The traditional modes

of explaning and coping with disasters become meaningl®sd insufficient as
fimodernd societies, characterised by perpet
face the need for new modes of explanation and better ways of coping with disasters
(Dombrowsky, 881)There is no basis in logic and little hope in practice, that a single
definition can be devised that is universally accepted and useful (Quarantelli, 1987);

hence the complication.

2.1.2 Classification of Disastes

Classification is a critical toolsed for the organising or ordering phenomena on the
basis of their interelationships (Bailey, 1973) and thenstructiorof paradigns within

a discipline (Kreps, 1989) . Kreps (1985) r.
contentdriven qualitéive descriptiori an essential element of the theory of disaster, its
knowledge production and development. Dral§#886) first called attention to this
area, stating it as the most pressing issue confronting the field at thaQtirw@ntelli
(1987) similarly asserted the need for a system of classification capable of
distinguishing the varying disaster agents, including those that fall within the same
category through, for examplehe dimensions (scope of impact, speed of onset,
duration of impact,social preparedness) introduced by Barton (1969). Quarantelli
(1987) further argues for consensus inypologies not jug the definition of disaster.

There is als@ need for the disaster community to engage on the subject and scrutinise
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the rationality uderpinning a classification, such as the choice of taxonomic procedures
and criteria when creating classifications (Kreps, 1989).

Classifying disasters and their causation is by no meanskaastyis vital because any
discussion of disasters depends on, and often references, a common understanding of
disaster taxonomg{Green and McGinnis, 2002). Indeed many disasters and their causes
may defy simplistic classification (Alexander, 1993) and may reqairgrowth in

understanding (Perry, 2005) and an appreciation of the epistemology of disaster theory.

Some may be far easier to distinguish as si
(refer toFigure 2.1 Gadel-Hak, 2008). They may even be classifiethtige to the

anticipated response such as the manner developed by(£3288) which subsequently

divides into the level of support required to effectively deal with a disaster and its
aftermath, or that proposed by Burtenal. (1978) which considers tiescales involved

in adequately managing a given natural hazard (refeFigore 2.2. Other basic

distinctions as stated by Alexandgr 9 9 3 ) could involve Adurat.

event . o

Natural Manmade

€ > <€ >

Origins and Causes

environment environment

Consequences

Figure 2.1: Classification of the Constituents of Disaster. Adapted from GaeEl-
Hak (2008)
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Additional and easily recognisable systematic classifications involve the intensity of a
hazardous event such as that of Saffir and Simpson (1974), which relates to hurricane
wind speed and pressyrthe Richter Scale for earthquakes, the Solekiemura for
tsunamisand the Fujita Scale for tornadoes. The significance of having a universal
scheme is that gives officials arninformative quantitativemeasure of the magnitude of

the disaster, so that proper response can be mobilised and adjusted as warranted. It
applies to all types of disaster, putting them on a common §GaleEl-Hak, 2008)

Not all such hazards (floods are an example of this ¢xcgpare however amenable to

the classification of the intensity of their physical impact or human effects gAdiex,

1993). In answer tthis, Fischer (2003) developed a quantitative measure based on the
level of social disturbance a hazard could @&dat classify flash floods of mountain
rivers as either extreme emergencies or stoalh disasters. Other increasingly
important issues such as terrorism and climate change induced drought have no form of
intensity measure (Galdl-Hak, 2008). Causation dfisaster is also an important way of

categorising.
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Figure 2.2: Timescale for Dealing with Hazards. Source: Burtoret al.(1978)

Distinctions between causation can however be blurred, as a natural disaster or
phenomenon can trigger a secondary disaster which results from the weaknesses of

human elements (Veenema, 2007). The 2011 Tsunami in Japan provides a timely
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reminder of the vuderability of even the best prepd population as istruggledto
preventa nuclear incident triggered by magnitude8.9 eartlquake (Reuters, 2011,
Spiegelhalter, 2011). Disaster management for the Japaamiand any other relief
efforts and recoveryelies on reliable classification to identify the significance and
value of the most relevant factors. Rigorous classification may however actually serve
to inhibit rescue and relief teams trying to respond with already limited resources and
manpower (Verra, 1998). Therefore, classification systems despite this criticism,
remain an excellent tool for making comparisons and developing suitable solutions for
disasters of the same genotype (Perry, 2005). The importance of this cannot-be over
stressed (Drabekl1986) or undervalued. This study classifies disaster as natural or
manmade, based on origins and causes of hazard as illustrated in FigGeokbgical,
hydrological and meteorological hazards and some aspects of climate change are
examples of disastergith a natural origin whilst manmade disasters are those linked to
conflict and technical issues. Naturdisasters which affect the UAE include
earthquakes, droughts and floods whilst manmade disasters are often linked to

terrorism.

2.1.3 Disaster Managment Cycle

Risk can be defined as the objective (mathematical) or subjective (inductive) probability
that something negative will occur. The probability of an earthquake occurring in the
UK is quite low compared to that same hazard happening in say Galifar Turkey.

The possibility ofthe event occurring plays an important role in determining how
important it is that a community is prepared to face it. Certain natural hazards and their
risk factors can be modified by a good working knowledge of theg@henon and

disaster risk management.

The ultimate goal of disaster risk management is to break the disaster life cycle
(Frumkin, 2010)but this can be challengings a major issue relating to the concept is
the identification of stages. All disasters are daidollow a cyclicalpattern(refer to
Figures 2.3 and 2)4ermed thedisaster cycle (Hogan and Burstein, 2007 disaster
continuum (Novick and Marr, 2003Yhe cycle is an overall view of stages within a
continual loop (Forsman, 2007) such as thedcribed by Ciottonne (20Q6yho states

that it includesprevention, mitigation, preparedness, response and recovery. The first
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term, prevention, typically refe to those actions taken to prevent a potential hazard
from occurring, if it can be avoided. Should that not be possible, preventative steps
would prevent or diminish any potentially harmful effects from on human life or
financial assets. According to Se(R0®), i pr eventi ono i nvolves haz
and vulnerability assessments. The former identifies the actual threats facing a
community, the latter is an evaluation of community risk and capacity. Mitigation refers
to the effort required to redudess of human life, wildlife or financial assets in the
event of foreseeable disaster. An effectmédigation, accordingto the US Federal
Emergency Management Agen@yEMA, 2014), requires thagll involvedunderstand

risks, address the hard choices ancbst in longterm conmunity wellbeing. Planning
involves the continuous cyclef organising training, equipping, exercising, evaluating
and taking corrective action so as to ensure effective coordination during incident
responseepartment of Homelan8ecurity 2013). According to the UK Government
guidance accompanying tkavil Contingencies Act 200410):

Response encompasses the decisions and actions taken to deal with the immediate
effects of an emergency. It is the decisions and actions takaccordance with the
strategic, tactical and operational objectives defined by emergency responders. At a
high level these will be to protect life, contain and mitigate the impacts of the
emergency and create the conditions for a return to normalitgsp&se encompasses

the effort to deal not only with the direct effects of the emergency itself (e.g. fighting

fires, rescuing individuals) but also the indirect effects (e.g. disruption, media interest).

Recovery is defined as the process of rebuildiregtoring and rehabilitating the
community following an emergency. Although distinct from the response phase,
recovery should be an integral part of the response from the very beginning, as actions
taken during the response phase can influence the loerger outcomes for a

community.

All these form components or stages of the disaster cycle, as shown in Figure 2.3.
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Mon Disaster

These activities include
disaster mitigation leading to
prevention and risk
reduction.

Before Disaster

These activities include
preparedness to face likely
disasters, dissemination of
early warnings

After Disaster

These activities include
recovery and rehabilitation
programs in disaster
affected areas

During Disaster

These activities include
quick response, provision of

& rescue and damage
assessment

Figure 2.3: A Four Stage Disaster Cycle. SourceShaw et al., 2009

The ultimate goal of disaster riskanagement is to break the disaster life cycle

(Frumkin, 2010) or as Lewis (1999) believes, to break the dual diggsier His dual
cycle stems from the idea thedmeevents invoked in a disaster resntit from the

natural hazard itselbut from the ®ntext in which it happense.g the level of

d e v e | o pindigiduals and cdmmunities progress through phases at different rates

depending
progressi

guestion all the more vulnerable and susceptible to disasters (Satendra and Sharma,
2004). The process of dividing the disaster predeso various, albeit overlapping,

stages is a useful heuristic device driving better understanding (Levinson and Granot,

on t he

on may

type of di

not

saster

2002) from which a disaster management plan can be implemdiisdcanbe quite

difficult, howeverbecause they are not necesgamutually exclusive (Latfifi, 2010).

A major challenge associated with disaster cycles is the identification of stages.
Ciottonne (2006) recognises fivide International Union for Conservation of Nature

and Natural Resources (Miththapala, 2008nsides six steps within two phases (refer

to Figure 2.4 FEMA lists four, and the United Nations lists eightprevention,

preparedness, early warning, impact and immediate needs assessment, relief or

emergency
(Westlund, 2007, p

response,

24)

rehabilitation,
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Figure 2.4: The Disaster Management Cycle and Phases Sourd&fCN (2008)

2.1.3.1 PreDisaster Phase

The three components dhe predisaster phasei.e. prevention, mitigation and
preparednesavhich wereexplained comprehensively in the previous section, involve
extensive data collection, maintaining directories of resourttesdevelopment of

action plans, capacity building, training and community awess activities (Sundar

and Sezhiyan, 2007). Policy decisions and actions during the prevention and mitigation
stages have enormous and far reaching consequences with the successliehgtest
management largely dependent on-gisaster steps. It isssential that all natural and
sociceconomic resources are mapped in order to ascertain resource dependence and it
is important to fully understand their functidrom an infrastructural andcosystem
service perspective (Miththapala, 200Bhis community profiling is particularly useful

when outside agencies join the project or witers necessary tduild rapport and
develop dynamic interactions with a local grodjis information tken facilitates the
community risk assessment identifyimglnerabilities and issues of the disaster specific

to the context (Yodmani, 2001). In this way, disaster preparedness and the other
elements of this phase are guided in a manner which adequately protects communities in
its comprehensive, multi/inter sect community based and cultural sensitive/specific

approach (Cittone, 2006), a key approach for the research presented here.
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2.1.3.2PostDisaster Phase

In the period following disasteconfusion abounds and many people workomgthe
immediate responsare under huge pressure and stress to make the right choices and
take the right action. Their decisions must be quick and decisive. In many sespelat
decisions and actions carry a high level of intuition, in addition to those issues based on
a stratgic disaster mitigation plan. The latter must provide some practical vision and
stability in the chaos. In shoit must help guide decision makers in selecting the right
course of action within a rigid framework which is strong enough to direct resources
and people in a way that builds resilience
its systems and the governmgar se The initial relief stage after a disaster tends to
attract the highest level of media response and it is here that the humaratgncies

and volunteer groups play the most significant role. This is where agencies address the
basic human needs of food, clean water, sanitation and shelter (Reraie2011).
Communities that have developed their own contingency plans canrstimpwork of

those involved in the immediate response and in doing so can greatly reduce the time

lag between the immediate aftermath and-dasdster recovery (APA, 2005).

The recovery phase begins after the immediate emergency relief has ended ¢Penuel

al., 2011) andasts as long as the effects of the incident can be expected to patsist

can be described as the coordinated efforts and processes to effect the immediate,
medium and londgerm holistic regeneratiorfCole, 2006, p.7)This stage creates a

sense of normality and is often identified
here that corrective actions can be implemented regarding recovery planning, urban
planning and other national/regional policies which will servednefit the totality of

the community in the rbuilding (Penuekt al., 2011; Birch and Wachter, 2006) and

potentially in the restructuring.

When considering this stage, thee r m -dfi psoasstt e r recneadetope pl anni
defined in order to optimiseh¢ process. It can be defined as the development of a

strategy or various strategies which serve to assist an affected community in its
rebuilding following disaster. In this respect, it can be thought of as a community
blueprint for reconstruction. It hed communities engage in paisaster activities and

address the failings that led to ttisaste, or the difficulty in managing it in the first
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place. According to th@artnership for Disaster Allianc&007) there are a number of
activities that can bapplied:

- Post disaster recovery plans

- Recovery ordinances

- Business and government continuity plans

- Postdisaster buildable land inventories

- Utility recovery and reconstruction plans

- Temporary shelter and housing plans

- The establishment of a coordinatimgganisation and guiding principles for

reconstruction

There are also the long term considerations that come with the need to identify critical
issues and the establishment af frameworkwith which to assign personnel and
resources for their managemefhis requires local, regnal and national input and
expertise and jsn many waysthe first step involved in the developing of a long term
recovery plan. Such a plan will identify policiesperational strategies, roles and
responsibilities for implemeation that will, when necessary, guide decisions that affect
long-term recovery and poslisaster communityedevelopmentlt placesthe emphasis

on the need to seize opportunities for hazard mitigation and to maintain community
improvement which is consistent with the goals of the local comprehensive plan. This is
something which by its very nature involves full community participaticcording to

FDEM (2011, p.9) recovery issues considered typically include:

fiSustainable land use, housing repair and reconstruction, business resumption and
economic redevelopment, infrastructure restoration and mitigation,-temmy health

and socialservices support, environmental restoration, financial considerations, and
shortterm recovery actions that affect lotgym redevelopment as well as other long

term recovery issues identified by the comn

This thesisfocuses on the preisaster phse in its in depth investigation on disaster
mitigation and strategic planning in order to build resilience-d&aster, when used in
this resarch, refers to extensive data collection, maintaining directories of resource

development of action plansamacity building, and training and community awareness
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activities required to prevent, prepare and mitigate (Sundar and Sezhiyah, Tti67
information facilitats the community risk assessment identifying vulnerabilities and
issues of the disaster spirito the context (Yodmani, 2001). In this way, disaster
preparedness and the other elements of this phase are guided in a manner which
adequately protects communities due to its comprehensive,-saattr, community

based and culturally sens# approach (Cittone2006), hencethe need to employ

strategic planning and resilience enhancement in such communities.

2.2 Critical Infrastructure

Undoubtedly, national security, economic prosperity and quality of life for most people
in modern society depends on continuous and reliable national public infrastruictures
most of which are interdependent (Al Kha#it al 2014). The protection of
infrastructure is thus one of the most important and difficult tasks for any government
and for national security. This because it isso large that it is logistically and
economically impossible to protect absolutely everything from a potential attack or
natural event. Therefore one of tlghest priorities forstate authorities is to shield
critical infrastructure, and not just infrastructuper se, from any detrimental
occurrences and minimise serious impacts on the health, safety, security or economic
wellbeing of citizens (Wuchte, 2012). In this study, critical infrastructure, according to
the definition adopted by the US Patriot Act 2001, is considered to be not only physical
assets but also virtual systems so vital to ttae$hatthe incapacity or estruction of

such systems would have a debilitating impact on international security, national
economic security, national and/or public health or safety. It is thus taken to embody
components that contribute to the wellbeing of a nation and essentid themical
sector, transportation network, defence security, telecommunications, banking and
finance, water utilities, public health system, emergency services and the energy sector
(i.e. electricity network, power plantstc). The identification and designation of
criticality is discussed iDirective 2008/114/EC which looks at how vulnerabilities in

the transport and energy sector (production and transmission) impact the EU as a
whole. One should not look at critical infrastituce as a collection of geographically

defined objects but rather see it as a network which goes beyond and is not confined by
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the boundaries. Neither is critical infrastructure necessarily confined to one particular

sector, as there are in fact many pasroverlaps.

The greatest challenge for policymakers, managers and engineers, when it comes to
critical infrastructure, is the vastness of size and the complexity of identification and
prioritisation. That is perhaps why governments try to group théensome sort of
taxonomy (as with the above examples of the US Patriot Act), which reflects a
provision of a good or service. According to Macaulay (2008), this taxonomic style
grouping is not without its problems, given the lack of the consensus betiffeeent
administrations (or even nations) as definitions morph and evolve, and the tendency to

assign arbitrary meanings with no agreed methodology.

Another key consideration is whether a failure or loss of infrastructure is caused by a
primary, secondaryr tertiary order impact. A first order impact would be a direct
impact caused by an earthquake such as a fire. A second order one would then be the
effect of that fire on an entity which did not experience that fire. A third order would be
the cascadingffect of the second order impadte concepis best explained by the

domino effect.

The need to face the challenges of critical infrastructure is recognised in th& 2303
National Strategy for the Physical Protection of Critical Infrastructure ang Kesets

The first objective of this strategy centres on the identification and protection of assets,
systems and functions that the U.S. Government deems to be critical for public health,

governance, economic security, national security and public confidence.

According to Flammini (2012), little progress has been made towards a unified
approach to critical infrastructure protection, even though more than 250 tools and
methods currently exist for evaluating criticality in infrastructure. Identification and
prioritisation of the most critical components of critical infrastructure remain a

challenging intellectual problem.

The assigning otriticality levels, despite the lack of consensus, can be said to be
associated wit the contribution (real operceivedl that agiven infrastruaire has in

maintaining the dependent society at a minimal level of national, regional and

28



international law and order. This level will in turn relate to aspects of public safety and
health, the state of the economy and the environment.

According t02008/114/EC there are three crosexamined aspects involved in any

assignation of criticality:

9 The number of casualties
1 The economic impact (including potential environmental effects)

1 Public impact (psychological and political)

All infrastructures, particularly that of the highest criticality, need to become more
resilient through vulnerability assessments, continuity of operations planning, and
deliberate investment in cestfective technologies which improve the capacity of
savice providers and public authorities to maintain those critical functions (Auerswald
et al., 2005). The protection of these systems and assets and within the energy sector,
especially the safeguarding of oil and gas infrastructure from any and allaindeh
external threats, should become the top priority of the UAE and otherowiding

nations against all forms of threat.

2.2.1 Critical Energy Infrastructure

Infrastructure in all its forms is a valuable asset and vulnerabheatty naturaland

manmade hazasdThe protection of infrastructure is thus one of the most important and
difficult tasks for any government. The energy sectehich dominates the UAE
economyconsists of various assétselated toelectricity, oil and natural gésthat are
geographically dispersed and connected by systems and networks (Al &thalili
2014)The term fienergy sectoro is not easily
energy infrastructure. That said, given thia energy sectoof any nation orregion

providesfuel for and taits peoplevia its infrastructurein a processhat depends on the

existing transportation, communications, finance and government infrastructures
(Kolevar, 2007), it is important to find an accepted understanafitgeseterms. The

Energy Charter Treaty, signed by 51 couniréssablishes in Article 1, paragraph 5, that

ener gy sector i nvest ment i s i an economic

extraction, refining, production, storage, land transport, transmissginpdtion, trade,
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mar keting or sale of Etmeserlagtyo tdrast refarringatb s o r P
coal, natural gas, petroleum and petroleum prodaats electricity (De Brabandere and
Gazzini, 2014, p69)rhe UAE became an observer to the Enerdnaerin 1991

The Australian Government (2018jates that ritical energy infrastructure includes
physical facilities, supply chains, information technologies and communication
networks which, if destroyed, degraded or rendered unavailable for an exktesclod,
would significantly impact on the nation or affect its ability to ensure national security
When critical energy infrastructure damagegdtransportation may also be affectéar
example, electricity linesnay block roads andther routes making transportation

difficult or dangerous.

One important (if not the most important) issue related to thetkenmg security of a

national or even a regional energy system is the failure of international supply, whether

on technical or political growts. Any resilient energy network requires cooperation and

the shared interests of all i nvol ved to wo
especially the case if long term resilience is regarded as a secure supply. Resilient
critical infrastructure based on Olinskyaul (2013), is defined in this thesis as that

which has the sebustaining ability to supply emergency electricity during outages

where normal operations are absent or disrupted.

Finally, natural disasters which destroy energy pbppinfrastructure areequally
hazardou®r threatening to suppliers and consumers alike. It is thus important that both
forge a strong relationship which recognises the symmetrical nature of the risks which
may later lead to disaster. #ort,they must be adegtely addressed in the planning,
mitigation and preparation stages of gisaster phase (Minullin and Schrattenholzer,
2011). A weak management team and poor planning throughout the process would
arguably only serve to amplify any failures during the mdmate and longer term post
disaster period. It would almost certainly make a community less disaster resilient. The

next section discuss@smore detaithe conceof resilience and vulnerability

2.3 Disaster Resiliencand Vulnerability

The termovulnerabilitydinherently involves various other somewhat complexsaneh

as resilience, marginality, susceptibility, adaptability, fragility and risk. It can also
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involve issues such as exposure, sensitivity, coping capacity, robustness and criticality,
hence the need for depth discussion of such terms in this chapter (Liverman, 1990;
Fussel 2006). Perhaps the easiest way to understand it is to clearly describe a vulnerable
situation and distinguish it from the vulnerability, or risk, factors that cdagdd
consideredin such situations. A useful example of this is vulnerability to climate

change.

Moss et al. (2001) identify three aspects of climate change vulnerability. The first is

what they refer to as the physielvironmental dimensipnvhi ch t hey state i
for the harm caused by <climateo. |t includ
productivity and the distribution of disease vectors. The second aspect is that of
socioeconomigswhich refers toa gi ven socibet ye@onomi ceghdn ¢
capacity to recover from extreme events and the use of wealth and financial institutions

to adapt over the longer term. Their third dimension, external assistance, is defined as
Afthe degree to which a tséeaqdaptio clmaty chdinge as si s
through its allies and trading partners, diasporic communities in other regions, and

international arrangements to provide aido.

The United Nations (2004jnmeanwhile identifies four groups of vulnerability factors
that are elevant in the context of disaster reduction: physiaators i.e. those that
describe the exposure of vulnerable elements; econfactars affectingthe economic
resources of individuals, population groups and communities; social faictonson
ecaromic factors that determine wellbejrguch as the quality of education, security,

access to basic human rights, and good governance; and envirorfaneotal

A relatedconceptwhich it is equally important to define is that of disaster resilience.
The presentstudy adoptsthe definition coined by researchers at the Multighlsnary

Center for Earthquake EngineerimgBuffalo, New York, for whom disaster resilience

is the ability of social units (e.g. organisations, communities) to mitigate hazards,
contain the effects of disasters when they occur, and carry out recovery activities in
ways that minimise social disruption and mitigate the effects of future disasters
(Fitzgerland and Fitzgerald, 2005, p5). These effects can be related to the acronym
TOSE which stands fothe four measures of resiliendisted by Chang and Shinozuka
(2004):
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1 Technicalresilience refers to how well physical systems perform.
1 Organisational resilience refers to the ability of organisations to respond to
emergencies and cgrout critical functions.
1 Social resilience refers to the capacity to reduce the negative societal
consequences of loss of critical services.
1 Economicresilience refers to the capacity to reduce both direct and indirect
economic losses.
Each must be manad in a way which builds what Hays (2013a; 2013b) terms the
AFive Pillars of Resilienceo:

1 Preparedness This involves identification of potential hazards and
vulnerabilities through risk assessmentse development of forecast and
warning systems, modelling and training for a number of disaster scenarios of
different hazards and at different magnitudé®e development of insurance
infrastructure and the growth of an intelligent community more capable of
dealing with incidents

1 Protection: This can be done through the implementation of improved building
codes and standards, s#gecific design and performance norms for critical and
essential facilities and infrastructures such as the power plants cedsidéhis
report.

1 Early Warning: A provision of advance warning: models, sensors,
communication networks and protocols, evacuation protocols and the
assignation of Asaf e havenso and trans
assignation must ensure that gaehavens really are safe and are acdessib
before, during and aftean emergency i.e. logistic evaluation of the journey to
and from homes or temporary constructions, in the event that homes have been
destroyedSuch systemseducerecovery time, agess infrastructure is damaged
in the first place

1 Emergency response The development of an emergency evacuation
programme, training and tests of a fNse
individuals who were unable to reach the safe zone. Provisiomefgency

personnel and medical assistance, investigation of road network under an
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emergency scenario (before during and after). Testing and creation of networks
to support the affected area in obtaining local, regional and international
assistance is alstecessary.

1 Recovery and reconstruction The development of insurance and
indemnification to facilitate the e ni t i ati on of Abusi ness
commerce and datp-dayoperations improves tredility of the affected society
or community to reaver. This would typically involve undertaking pedisaster

studies to improve prdisaster preparedness in a similar event.

The success in building these pillars can be better represented and evaluated by the
resilience triangleKigure 2.5whereby the quality of performance is plotted against the
time period needed to restore and recover, following a 50 percent loss of infrastructure.

Disastemitigationand goodstrategic planning can reduce this period.
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Figure 25: The Resilience Triangle. Source: Tierney and Bruneau (2007)

The recovery period can be shortened by improvingdikaster resilience measures
required in the disaster management cycle to restore and replace damaged infrastructure.
This in turn inceases the resilience of a given community. The better a community is
able to withstand a crisis event and recover quickly from its impacts, the more resilient

it is considered to be. Communities that are most resilient would (in the figure above)
produceonly an almost imperceptible resilience triangle when faced with the exact
same disaster circumstances (ICOA, 2008).
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Decisionmakers can alter the size of the triangle with an effective disaster management
strategy and resilience building programme. dhd StantorGeddes (2013) propose
educationand communication, higher levels of preparedness and investments, better
urban planning, coordination and development as the main tools with which to address
the risks that a vulnerable community might face e tevent of disaster. The
Commonwealth Office of the Australian Government (2011) add another dimension to
disaster managemeiit increasing awareness of the local community regarding the
threats directly relating to them and of what can be done on andudihousehold)

level to actively plan and prepare for the protection of life and property.

To increase disaster resilience, emergency management planning should also be based
on risk and be integrated wistrategic planningf government and commuesi. It

should consider risks and risk treatments across the social, built, economic and natural
environments (COAR011, p32.

One of the keystone features of strategic planning and community resilience is public
participation, because it can strengththie interface between government and the
people. Participation as part of strategic planmnalso reduces the likelihood of
assumptions, miscommunications and the margin of error that could lead to failure in
the most disastrous of circumstances (Borodzicz and van Haperen, 2002). Thus, such
planning should find a place as part of disaster mitigatiothe overall urban planning
framework for resilience (Byahut and Parikh, 2006). A limited, or absent, national
strategy and its resulting plan wil/ I nhi
(Penuel et al., 2011) and any afloc intervention withou comprehensive and
fundamental planning at theogtdisaster phase of the cyakdll have unpredictable,
random, unexpected and subsequently unacceptable consequences, with service
disruptions such as electricity cuts right at the time when such seavee@sost needed
(Chiba, 2011). This coulanean, for examplethat lights go out during evacuation,
making searches within the disaster zone all the more difficult. This must be avoided

through strong contingency or strategic planning, as discussed iaxhgeation.
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2.4 Strategic Planning

Planning by its very natug, dealswith the future and how current decisions are taken
and expected to affect that future. Strategic planning, for its part, is a process or a series
of steps that look at the chain ofuse and effect over time for a decision that either has
been taken or is yet to be taken (Barksdale and Lund, 2006). Strategic planning is a thus
way of identifyingA, B andC and the links between theimwherebyA is representative

of where an organisation iB,where it wants to go and how to get thereln order to

be effective, this requires efficient data gathering, analysis and synthesis, in addition to
the clarification of goals and the development and eapitar of rational alternatives. It

can amongst other things support:

Communication, participation and judgement, accommodate divergent interests and
values, foster wise decision making informed by reasonable analysis, promote
successful implementation aadcountability and enhance ongoing learnifiyyson,

2011, p10).

Strategic planning is therefore a useful management tool to help an organisation
improve by focusing its energy and ensuring that all members involved are working
towards the same goal and are able to contribute to the agreed aims (Doherty, 2008). It
is fundamental to and intertwined with strategic management precisely because it looks
at the alternatives of a particular decismrer othersand evaluates the relevance and
benefits of each in turn. Once a course of action is selected, it becomes the entbsequ

basis for current decisions and operations.

All managers within an organisation will need to plan to ensure smooth running
operations which, for the long term, require strategy. Strategic planning is central to
supporting managers in delegating ®gic management responsibilities to other
members of staff involved in operations and day to day running of the organisation. In
this respectijt is vital to the success of the goals of both the public and private sector.
That saidandaccording to Steer (2010), strategic planning is not ateatpt to force a
blueprint, norsomething set in stone and inflexible to tieed forperiodic revisionas
dictated by the corporate world, the pubiovernment policies or global eventsodsl

strategic planning is open to changes and is readily modified to take advafhtage
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developments. It is also flexible enough to be easily used by the various departments

and individuals who need to apply it in their own field and activities. It shouler i

used to undermine those who use it; neither should it replace managerial intuition and
judgement. It is instead a systems approach which allows room for manoeuvre and can

help an organisation navigate within uncertainties to achieve previously detdrm

aims. This is effectively why the wrong strategy can lead to serious negative
implications, regardless of how efficient or competenpleyees and management may
beeChandler (1962) defined fAstrategyo as the
by the marshalling and allocation of resources to achieve those goals (Goadstein

al.1993) developedhe idea further by stating that it is a coherent unifying and
integrative pattern of decisions with the means of establishing aengani sati onods
n at ilangitérm objectivesaction plans and allocation of resources. Minzberg (1987)

stated that strategy is a positibnthat is to say a mediating forde between an
organisation and the environment. Figure 2.6 illustrates a generic strategic process
model ntroduced by Rea and Kerzner (199fat helps an individual or group to focus

on their external and internal issues that affect and/or influence their operations.
Strategic planning is the basic direction and rationale for determining where an
organisatio shouldhead providing that there are specifications against which any
organisation may best decide what to do and how to do it. It is the basis for creating and
describing a better future in measurable terms and the selection of the best means to

achievse the results desired (Kaufman, 2003).

Put simply, strategic planning is a disciplined, deliberative approach to help key
decision makers in organisations figure out what they think they should be doing, how
and why (Bryson, 2011).
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Figure 2.6: Traditional Strategic Planning Model. Source: Rea and Kerzne(1997)

One must remember that strategic planning is the process by which one develops a
strategy to achieve aedain purpose (Abraham, 2012 the case of diséer
management, this purpose is to reduce the possibility of the impact of a natural event or
a manmade hazardn a given community, and to increase the resilience of that said
community. AStrategyo is thus a l®asocompon
seen in the extended strategies of the five pillars proposed by Hays (2013a; 2013b).
This is because the strategic planning process assumes a critical situation and seeks an
effective and direct solution. It defines directions and plays anraitege in making
decisions for the allocation of the necessary resources (human and monetary capital)
with which to pursue its strategy (Doherty, 2008). Such planning also identifies
strengths, weaknesses, opportunities and threats as in a SWOT arsdysis to
increase the likelihood of achieving success in tackling disaster (or any other)
phenomenon. Arnold (2006), invdorld Bankpublication,provides an example of how

a SWOT analysis, falling under strategic planning, can bring benefits to a cayimun

affected by disaster.

Successful strategic thinking, planning and action lead to various benefits, including
improved organisational performance, the development of teamwork and expertise, the

amendment of inherent organisational issues and the isktabht of clarified norms
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and priorities- all of which clearly serve to advance disaster management and resilience
(Bryson and Delbecq, 1979). According to Sadeghi (2006, p.22):

Strategic planning [thus] provides the appropriate infrastructure for irdts,
coordinated decision making following natural disasters such as earthquakes. Hence,
applying strategic planning to disaster management can reduce the impact of
catastrophe on the community which results in reducing the number of casualties.

According to Doherty (2008, p.33), there are five steps in putting together a strategic

plan for disaster management:

1. Identify the target$ who they are and who they are not.

2. Type of helpi Who needs assistance and who does not?

3. Timing T When will the assistandee most useful and when will circumstances
and the situation allow such assistance?

4. Themei What are the themes, issues, concerns and threats that should be
considered in order to build and plan the right invention package? What has
already happened anchat will happen in connection to the incident?

5. Team and Resourc&sWhat resources will it take in order to provide the right

interventions at the right time(s)?

In order to answer these questions one must consider the threats through an in depth
analysisand assessment; one must then develop and implement alternative responses
and decide how any information should be communicated to all those involved. Any
decisions arrived at need a procedure stating how they should be taken and in which
circumstance. iRally one should state how a return to normal operations, once the

threat or crisis has subsided, should be coordinated.

A comprehensive plan will consequently formulate the implementation, monitoring and
evaluation stages and will form the basis of dreccand improved communication and

coordination among the different parties for the various different scenarios.
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2.5 United Arab Emirates in Context

The UAE is located between latitudes 22.0° and 26.5° N and 51° and 56.5° E.
Collectively, the Emirates arits archipelago that extends over the Arabian Gulf cover
83,600 sg km. The Emirati coastline extends approximately 700 km. The country shares
land borders with Qatar to the west, Saudi Arabia to the south and west and Oman to the
east and south.

Fourfiths of the UAEOG6s | and mass is desert.
Hajar Mountain range which extends into the northeast region and into Oman. Other
land forms occur along the extremely shallow and gently sloping continental shelf of the

Arabian GUf where there are various offshore islands, salt marshes and coral reefs. The
littoral zone of the UAE is characterised by active coastal sabkhas, or salt flats

(Doherty, 2009).

The climate is arid and subject to ocean effects due to the proximity Afdabean Gulf

and the Gulf of Oman. The coast brings humidity along with very high temperatures
during the summer months. The Al Hajar al Gharbi Mountains, due to their high
altitudes, create generally cooler weather conditions. There are two seasons: winte
from November to March and summer, which is from Apoi September. During
winter, temperatures are generally mild, given that it is rare that they ever fall below
6°C (Ministry of Energy, 2006). In summer, conditions can be extreme, reaching 48°C
and 90% humidity at the coast, but normally oscillating betwee®086. Inland
humidity islower at around 45% but temperatures are known to climb to 50°C. As one
might expect, rainfall is few and far between. Any abnormally high rainfall, which is
usually tiedto the combination of winteshamalwind and atmospheric depressions,
makesheadlinenews In November 2013, heavy flooding caused a number of minor
injuries and one fatality when a man was swept from his vehicle. Medical staff stated
the need for careful and considerate driving (Hasan, 2013). Likewise, in February 2014
heavy rainfall andinusually cold conditions made headlines with traffic generated and
drivers urged to exercise caution (Kazmi, 2014). Summer rainfall is infrequent outside
of the mountainous and south eastern regions (which experiene20Q4m/yr).
Whilst rainfall is typcally low, even in the wettest months of February and March,

evaporation is considerable, averaging 8 mm daily (Ministry of Energy, 2006).
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Politically, the country is a federation of seven Emirdtesbu Dhabi Ajman, Dubali,

Fujairah, Ras Al Khaimah, Shalj and Umm al Quwain. In terms of population, the

UAE is experiencing one of the fastest growth rates in the world. Most of this influx can

be linked to the arrival of working age immigrants (Figure 2.7), typically from India,
Bangladesh and Pakistan (wacc count f or 90% of the nati on
United States and Western Europe. In fact, the 2013 estimated figure for the migrant
population was 7.8 million, which equated to 84% of the total. It also means that the

UAE has the fifth largest imigrant working stock in the world (Malit and Al Youha,

2013).

Population Pyramid, UAE, 2010

B kales
B Females

18 14 10 & 2 2 & 10 14 18

Percentages

Figure 2.7: UAE Population Pyramid, 2010. Source: ESCWA (2010)

In 1980 the total population was 1 million. It increased to 8.4 million only 30 years
later. The UN expects this figure to reach 15.5 million by 2050 (ESCWA, 2010). This is

a huge growth rate on the 287,000 present in 1971. In 2004, the three most populous
Emirates were Abu Dhabi, Dubai, and Sharjah. Collectively, they accounted for roughly
85% percent of the total population. The overwhelming majority of the population lives
in urban areas in coastal zones, which are also prone to a vast number ohaaands

and manmade threats (Ministry of Energy, 2006). These are discussedaticthieng

sections.
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2.5.1 Natural and Manmade Hazards of the UAE

2.5.1.1 Natural Hazards

The term "natural hazard" includes all atmospheric, hydrological, seismic and volcanic

and wildfire phenomena that, because of their location, severity, and frequency, have

the potential to affect humanity, the wellbeing of their society and the effeetiveri

their activities. I f a hazard is described
phenomeann such as war, pollutiorgr chemicakontamination. These are discussed in
Section2.5.1.2

The natural hazards considered include those relatigctonic activity (earthquake,

tsunami) and atmospheric phenomesieaal climate change).

2.5.1.1.1 Earthquakes

There are 25 seismogenic source zones in the Arabian Peninstdan(il2005),
including the Zagros Thrust fault which readily generatethgaakes measuring 5 on

the Richter Scale, such as the Masafi Earthquake (magnitude ~5) whose accompanying
shocks were felt throughout the northern Emirates (Rogeral, 2006). This fault
defines the western coastline, running from Abu Dhabi througlaland Sharjah to Al
Khaimah (Wyss and AHomoud, 2004). Other potential threats come from the Hurmuz
Straits, north of which is one of the most seismically active zones in the world
(Shanablelet al.,2005;Figures 2.8 and 2)9
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The notoriously seismically
active subduction zone,

Two Major faults running
through the UAE

Source: Jamali et al (2006)

Figure 2.8: Fault line in the Gulf Region (Jamaliet al, 2006)

Evidently, the UAE is exposed and vulnerable to tectonic activity from a number of
sources, and yet there is little in the form of seismic detection, protection, resistance or
design for some of the newest and tallest structures in the world (Petrov8ki, 20
Shanableletal.,2 005 ) . I n fact, it is clear that wit
risk is rising as dramatically as its skyline (Wyss aneéHablmoud, 2004). This danger

is particularly acute for tall buildings located on reclaimed landusecéttle is known

about the underlying or nearby fracture zones, whilst such land is potentially more
susceptible to liquefaction and slope failure (Williams, 2005). Two earthquakes in quick
succession (9 April and 18" April, 2013), measuring 6.3 aritl2 respectively on the
Richter Scale, forced residents in Abu Dhabi, Dubai and Sharjah and some 500 km
across the Arabian Gulf to rush out from high raise buildings (Kaatnail., 2013).

Whilst no casualties or property damage was reported|ethe natimal authority
responsible for managing and coordinating emergencies and crises in the UAE,
NCEMA, were forced to react quickly to the rapid panic and the publishing of
misinformation (Al Hoscini, 2013). Other incidents of recent tectonic activity

experiened in the UAE are shown in Figure 2.9.
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Figure 2.9: UAE Earthquakes experienced in the last 8 years: Magnitude and
Place.Source: Author (Al Khaili) Data taken from Gulf New§013c).

2.5.1.1.2 Tsunami

Tsunamis are gravity water waves and typically occur following a large and relatively
shallow underwater earthquake in coastal regions. They are generated by a sudden
vertical motion of the ocean floor due to earthquakes, landslides, volcano eruptions or
asteroid impacts (Heidarzadeh al2007). The main tsunami source in the region is the
seismic activity of the Makran subduction zone (Rodrigeezal 2013). The 1945
Makran earthquake generated a tsunami of-1Z.8netres in height (Murtgt al, 1999;
PamarasCarayan, 2006), killing four thousand people and affecting not only the South
Asian region but also the Arabian Gul nc |l udi ng I ran and the UAE
Ras alKhaimah (Chadha, 2007; Jordan, 2008). In 2012, tldi®& sunami Warning

Cente initially forecast that a Tsunami could reach Fujairah in the UAE, following an
earthquake in Sumatra, Indonesia. The threat did not however materialise (Shane,
2012).In 2015, Abu Dhabi, Dubai and Sharjah were all vulnerable to the possibility of
tsunami activity (Kumar, 2009). Such activity also needs to be considered in light of the
nuclear development which will bring four reactors (of combined capacity 5600 MWe)

to the coastal site of Barakah (WNA, 2011{see in section 2.5.1.2.1 Nucleur Energy

for more details).
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2.5.1.1.3 Shamal and Dust Storms

Shamali s an Arabic word that can be transl ate
above normal northerly to northiesterly wind that blows in the Gulf. As of 2010, there

is still no universal consensus as to what exactly defineshaanal The UK
Meteorobgical Office(1991, page unknown) states thaisita hot, dry northwesterly

wind which bl ows with special persistence |
and that it is Aoften strong .Qthersisutlyast he da
Raoetal. (2001) define it according to its speed and duration, given that it must register

a mean hourly speed of 17 knots and last for at least 3 hours in any given day. It is the

only persistent strong wind in the region that can last for several daysitiltely

produces gale force winds ant43m (1012 ft) high sea waves (de Villiers, 2010).

There are two distinghamalseasonal patterns, one in the summer and the other in the
winter due to the specific dynamic processes. The winter one is the mteoseim its
horizontal and vertical extent (Perrone, 1979; Safar, 1980). It can, as a result of the
turbulent mix of the cold frontal boundary with high wind speeds, throw up dust as high
as 5 km. This carrying of dust combined with speeds-d% 8n/s (p to 25 m/s for
gusts) is known to significantly impact visibility, which can fall even to 0 m
(Wilkerson, 1991).

The summeshamal meanwhile results from the interaction of the high pressure from
the Mediterranean with that of the summer monsoon aswisflaut of southwest Asia
and into Saudi Arabia and Kuwait (Bartlett, 2004). Daily summsigamal winds,
althoughlonger lasting, are at a slightly lower velocity than their winter counterparts
and average-13 m/s. Dust particulates reach slightly lesser heights tqaproaching 3

km (Wilkerson, 1991).

As an atmospheric phenomenon, the sumsf@malbrings with ita wave of high

pressure lastinffom three to fortydays whenpassing through the UAHt is thought to

be, amongst over things, a concern to the
differs at heights surpassing 400 m (Samarai and Quadah, 2@0&)yearly recurrent

storm event (Hellebranet al.,2004), it also presents a major and frequent disaster risk

44



to the coastal region (Jordanal.,2005), which is also the most heavily populaeei,
where incidentallynost of the construction and @itoduction occurs.

The true impact of the winteshamalwinds on the coastal region and construction
industry were evidenced on"1January, 2005 when tistama) combined with a high
tide and storm surge, led to wave heighit$our metresand the loss of a construction
worker as he was swept out to sea (Gulfnews, 2005). In 2008h#mealonce more
causedflooding in Ajman (Khaleej Times, 2008). In February 20Ehamalwinds
helped contribute to unstable cool weather and strong offshaxes that led to

shipping warnings. Small inland dust storms were also reported (Kazmi, 2014).

Dust storms are also common and may cause a variety of problems. The reduction of
visibility increases traffic accidents, and may increase the occurrencertigfovin

aircraft pilots. Meanwhile the environmental impacts include reduced soil fertility and
crop damage, damage to telecommunications and mechanical systems, dirt and air
pollution which lead to an increase in the incidences of respiratory diseasesafk

2003).

The UAE is one of the places in the world which suffer increasingly from dust storms
(Al Mandoos, 2013). Between 2007 and 2011, dust events in the UAE occurred
somewhere in the atmosphere for 239 days. The highest number of dust storms which
affected terrestrial activity directly was in 2008 (68 days), the lowest number was 32
days in 2010 (Todorova, 2014). In 2013, sand and dust storms caused various low

visibility issues leading to widespread warnings for drivers (Ruiz, 2013).

2.5.1.1.4 Clinrate Change

Fighting climate change should be a priority for the Emirati government, since 85% of
the UAE population inhabits a thin strip of land along the coastline. The biggest city,
Abu Dhabi, which lies practically at sea level, consists largely dfireed land.
Furthermore, by 2050 the sea level increase could engulf 722Tkis anticipated rise,
resulting from global warming, is expected to increase the severity and frequency of
natural and manmade disasters resulting from oceanic and coastaldshaza
Environmental catastrophes off the coast of the UAE were registered in 1996 and 1998,

when a mass coral bleaching and mortality episode occurred due to seawater
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temperature anomalies. This fact was published by the IPCC (2007) inTthedr
AssessmerReport.The IPCC, in the same report, also highlighted concerns that climate

change in the region could alter patterns of erosions and accretion.

According to Kumar (2009), the expected sea level augmentation of 5mm/yr is expected
to seriously impact lowlying coastlines, which due to the high degree of infrastructural
development, posessarious concern for cities suchAisu Dhabi. Indeed betwe@&me

and thregoercentof the land mass will beffected in the event of just@e metresea

level rise (Tolba and Saab, 2009). In addition, it can be argued that such offshore
townships built on reclaimed islands could also be affected by inundation and erosion,
due to that same sdéavel rise and the related increase in storm surge evenite #eia
risesnot by one but by three metrabe UAE coastline is expected to shift 35 km
towards the soutkast, leading to a lossf around80 percent ofts mangroves, spelling
ecological catastrophe for many of the coastal fauna and flora (Chowdtify;, 2
Oxford Business Group, 2010).

Apart from those complications associated with a sea level rise, climate change is also
likely to exacerbate heat waves. They are forecast to become not only more frequent,
but also more intense and prolonged. Heat wawesst certainly a health risk, are
consistently linked to higher mortality rates. Other health issues set to rise in the UAE
are those relating to an increase in the seasonal concentrations of allergens in the
atmosphere. These allergens can cause sallergic reactions and increase proneness

to pulmonary disease. Malaria may also become prevalent (Tolba and Saab, 2009).

The UAE, in the face of such events, has however tried to mitigate the impact of global
warming and associated disasters through warinitiatives inaliding the establishment

of the Green Arab Councijlthe construction of Masdarthe first zero carbonityd and

a mass afforestation programme. Masdaparticular, isseen globally as an innovation

in the fight against climate chamgvith its emphasis on new clean tech and technology
transfers so as to remaim the vanguard. Solutions include concentrated solar power,
wasteto-energy technology, geothermal solutions, power distribution, water
management, desalination, cooling technologsey water recycling, light rail and
logistical platforms (Oxford Business Group, 2010).
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New more demanding building codes are also being incorporated outside of Masdar to

cut down carbon emissions (Bodart and Evrard, 2012). That said, general enviednmen

concerns remain as do concerns about nuclear energy, given that this type of energy is
being cited as a solution to the <countryd
2.5.1.2.1).

2.5.1.1.5 General Environmental Concerns

The enormous demand rfaggregte, stone and cemeihtas led tovery extensive
quarrying in the mountains and gravel extraction on the outwash plains, resuttieg in

loss of pristine mountain habitat and extensive dust pollution, whilst the development of
artificial islands, ports, marinas and coastal residential areas has brought alteration and
degradation of marine habitats through pollution and dredging (Gardddd@marth,

2009).

Uncontrolled and uncoordinated urban growth has been shown to cause a lot of different
ecological and socieconomic issues and risks in the UAE. Thebai World Centre,

for example, has already impacted the-gxisting 140 krfi sand duneand sabkha

ecosystem and has threatemade species of mammals, diverse resident and visiting

bird species, seventeen reptile species, a wide range of invertebrates and 43 species of
plants(Gardner and Aspinall, 2006). This could lead to an environrhdrsaster with

the full scale of iteffectsas ofyetunknown. The same is true for Abu Dhabi as coastal
devel opment i ncreasingly comes i nto conf |l
geomorphic systems and processes-HAtthi, 2008). This is largely du& the

tempor al i nadequacy of a contractoroés Envi
not consider transient species or seasonal variation (Gardner and Howarth, 2009). In
addition, the increasing demand for potable water and human land reclamatiadcoupl

with microclimatic change is expected to destroy the halophytic cover of the coastal

dunes (Kendelet al.,2000). Extensive oil production is alknown to take its toll with

31 percento f the worl dbés barrels passiang thr ouc
threatening marine life in multiple ways: from oil pollution to thermal discharges
(Doughtyet al.,2009).
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2.5.1.2 Manmade Hazards

A manmade hazard is one which is caused directly or predominately by identifiable
human actions, either deliberate acidental. In thissection, the thesis discussaar,

terrorism and nuclear activity.

2.5.1.2.1Nuclear Energy

Electricity for heating and cooling is the highest greenhous€@4d& )-emitting sector,

accounting for 25ercentof global GHG emissions (Al Hammadi, 2013). Every year

the UAEOG6s gl obal contribution of carbon i
demand has risen in the*2dentury bynine percent per annurfihis percentage is three

times the growth of most other countrid$e electricity usage per capita in the UAE is

also notablyhigh. To address this footprinthe countryhas increasingly committed to
diversifying its energy generation technology and adopting cleaner technologies and
practices, through thBeaceful Enggy ProgrammeNuclear energy forms an integral

part of the programme dnis expected to help reduEenirati GHGemissions by around

12 million tonnes (Al Mazroui, 2013).

Nuclearenergy is, however, very controversial. The 1986 Chernobyl accident and that
of Fukushima Daiichi in 2011 are two important disasters that have highlighted the
public to the particularly catastrophic consequences of failure. Risks relating to nuclear

wase disposal are also known and have been well documented (Muahy1982).

The Emirates Nuclear Energgorporation(ENEC) has set the target of delivering

electricity to the UAE grid by 201Tt is projected that by 2020 nuclear energy will
satisfyfnear |l y a quarter of the nationds el ectr
Emirates Nuclear Energy Corporation lodged license applications and an environmental
assessment for its preferred site at Barakah, which is situated on the coast 53 km west of
Ruwais and 300 km west of Abu Dhabi city. It is planned to consist of four APR1400

reactor units designed to produce up to 1400 MWe each for a total capacity of 5600

MWe (Al Farra and Abwlijleh, 2012).

The applications were assessed by the Federal Atythofi Nuclear Regulation

(FANR). This assessment was subsequenthyrigen following the tsunami in Japan.
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The building of the second of four reactors was made publically known in 2013 (WNA,
2013; Gulf News, 2018. This made the countryhe first sinceChina in 1985 to
construct a nuclear plamthere none haéxisted previously (Quevenaat al., 2012).

Safety and public perception is thus of paramount concern.

2.5.1.2.2Terrorism

The UAEOG s mai n association with napdiabb al t e
institutions. lllicit cash is also said to be responsible for the continuation of international

crime and the continued support of terrorist groups (Mathiason, 2010). This has been
blamed on a lack of border controls due to inadequate police &madsn the finance of

many involved in illegal activity, including the Taliban, which render the-tentorist

legislation useless (The Guardian, 2010; Cartwraghdl.,2007). In 2014, a new anti

terrorist law was passed in an attempt to severely aylform of terrorisactivity by

(or perceived leniency shown towardsuy ch groups or individual s
border.

Terrorism is aifficult conceptto define. Ithas arguably become increasingifficult

to do so as the methods and networksed to conducterrorism have become

increasingly complex. It is a term which is contested and intensely political in nature

(Der Derian, 2005) with as yet no true consensus (Laqueur, 2003). Schmidt and
Jongman (1988romparedsome 109 different definitionand found that themost

commonly occurring words weifev i ol enc e, forced®whiciiwere!l i t i c al
found in 83.5, 65 and Siercentrespectively of them. The most complete definition and

the one used in thillesiswhen referring to either fAterrorl
that provided by Hoffma(2006, p 40):

AThe deliberate creation and exploitation
violence in the pursuit of political change... it is specificallyigiesd to have far

reaching psychological effects beyond the immediate victim(s) or object of the terrorist
attack. It S meant to instil fear wi t hi

audi enceo.
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The UK Foreign and Commonwealth Office states that tineat of terrorism in the
UAE i s Ahigho and that Aterrorists may be
2012).

In addition, Australia, as of March 2013, states on its government webpage that:

We advise you to exercise a high degree of cautioneitdthE because of the threat of
terrorist attack. We have in the past received reports that terrorists are planning attacks
against Western interests in the UAEAustralian Government, DFA2013)

The US also remains concerned abihe close proximity ofran with regard to both

nucl ear and terrorist activity (Katzman,
expatriate population, which includes several million Indian and Pakistani nationals,
with a potential increase in terrorist activities, given thate have been incidents and
terrorist groups in their native countries, which could have an impact on Emirati
national security and stabilityDferseas Security Advisory Counci013). That said,

i nitiati ves AbAnmednfird lunddedlbnSepi@mber 2013, provides a
service whereby its citizens can communicate confidentially with the authorities via
social media when there is a potential threat to the stability, safety and security of the
UAE (Al Ameen, 2013; Kantaria, 2012).

UAE nationals Bo are shown to worry about terrorism. Research undertaken by
Alomash and Al Khattar (2013), as shown Table 2.1,indicates that the highest

percentage of respondents, students of the University of Sharjah, saw terrorism as the
Asource most threatamdnigndiov isdAte3dIpelcent o/ U r istoyc
the perceived possibility of high level threat igrsficantly higher thanfor natural

hazards and still more théor war.
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Table 21: Perception of Security Risk and Threats, according to a student
population Source:Alomash and Al Khattar (2013).

Source Frequency %
Terrorism 135 325
Organized Crime 20 4.8
Poverty ik Lt
Unemployment 58 13,9
Illiteracy 27 6.5
Matural Disasters 10 2.4
Disease and Epidemics 20 4.8
War and Armed Conflict 55 13.2
Other 22 5.3
TOTAL 416 10M)

Potential threats to nationstability, stemming from regional uprisings since the Arab
Spring in 2011linclude terrorist activityand nuclearpowerassociated issues. The
sudden explosion of extremist pseu@tigious groups, such as Islamic State2014,
prompted the developent of stringent nationahntiterrorist legislation and penalties,
some as harsh as capital punishment for the taking of female hostages and prison
sentences for the carrying of mock bombs and other explosive devices in Paipiai (

2014). The rationale behind this is to prevent the country becoming a fertile ground for
terrorist organisations and training. Referred to as the strictesiesatiist law in the

history of the UAE, terrorist activities were established as thotse

..which result in the death of a victim, including attacks on a head of state or his family
or a representative or officer of a state; coerced recruitment of individuals into a
Aterroristo or gani s-taking, anfringement jofagiocknatio gr; host a
consul ar premi ses I n commi tting a Aterraor

biological weapons and assaulting security for¢8alama, 2014)

As of late2014, 83 organisations are listed in the UAE as terrorist groups (WAM,

2014). Some of them have obvious connections to terrorist activities due to their use of

violent and criminal means to dictate their ideology. Obvious examples of this are

Islamic State and al Nusra Front (an offshoot ofQsleda). The designation of
Aiterrorismo for others is |l ess clear and e
Islamic Relief and the US basé&buncil on Americarislamic Relationsare two such

organistions whose charity work, legal advice and fund raising is far from the terrorist

activities the antterrorist law was designed to prevéBayoumy, 2014)'he cause for

concern and the heightened sensitivity surrounding terrorism have increased af light
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the lack of national preparation for manmade disasters (Swan, 2011). As of April 2013,
S 0ome 97 peopl e ar e on trial for | ocal [
government . o Western medi a has, as wi t h 1
headquarteredslamic charities, however questioned the legitimacy of this action,

especially as the nation is yet to face any terrorist incident (Law, 2013).

I n December 2 0 1 2ever tntereatiomalo Cehter G0k Exdeliences for
Countering Violent ExtremismQVE) was inaugurated in Abu Dhabi. The centre,
which is still in its embryonic stages, will be proactively engaged in three programme
areas: research, dialogue and cooperation, and training (Gulf News, 2013). In June
2013, a national law was passedich meant that the centre became part of the private
sector. Hedayah was establishdde to the strategic challenge and widespread
agreement on the need to prevent individuals from starting down the paths toward
radicalisation, the embrace of violence, and g for terrorism, as well as to divert
those already on that path before they are fully committed and mob{ltethyah

2013).

2.5.1.2.3 War

There are as many points of convergeasahere are of divergenoghen it comes to

the similarities betweenav and terrorism. Both are clearly violent acts with instigators
using them as an wultimate fAsolutiono to co
be fixed through more peaceful means. In many cases, both will stem from resource
conflict. This could ben the form of high value mimals, such as gold and odr land

and ancestral land rights. According to Tahmisoglu and Ozen (2009), the major
difference between war and terrorism is the way that capital (human, monetary, natural
resource) is employed. Wsaoften have a legal element and may be defined as legalised

attacks on one State from another, or in the case of a civil war, one group of identified

people on another. Terrorism meanwhile is typically performed by a small group of
individuals withtheut i mat e aim of changing athatati onos
benefits the aggressold.ot al | terrorist activity is per
ruling party is seen as oppressivecorrupt. Itis often about wanting to see change and

forcing that change. Terrorism in theSXentury has been heavily linked to the Middle
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East region and the rise of Islamist ideology, meaning that the UAE does occupy a

vulnerable position socially and geographically (Mallat, 2015).

The UAE is a stable country politically with good relationships with the West. It is
however situated in a volatile region and, like many of its Gulf neighbours, worries
about the impact of the previous conflict in Iraq (Terrill, 2005). Relations with dhae

to the UAEGO6s strong relationship outside
is also seen as a threat to national security and trade. In 2012, there were fears that
IranianEmirati tension could cause the breakdown of maritime acti{iiadih, 2012).

National concerns surrounding the ownership the three islands of Abu Musa, Greater
Tunb, and the Lesser Tunb have also proven detrimental tdJA&&nrelations (Assl,

2012). Many among the Emirati population are sensitive to the issuechedelthat it

is a cause of concern which could generate conflict, as shown by the primary

questionnairelatarepoted in this thesis

The regional conflict in Syria has not affected the stability of the UAE. The UAE does
however participate in war zonesid is the only Arab nation frequently involved in
coalitions with the US, including iAfghanistan, Libya, Somalia, Bosrikosovo, and

the 1990 Gulf War, where it has either deployed force or provided assistance (EUAEW,
2012).

2.5.1.2.4Crime

The generatrime rate in the UAES relatively low. Dubai residentspifinstance, have

a 0.0008%ercentchance of being involved in a crime such as murder, assault, robbery
or theft (Kantaria, 2012). According to a survey conducted in 2010 by the Emirati
newgpaper,The National over 97 percenpf the population (nationals and expats) felt
safe. In 2014 an updated survey was undertaken by The National (2014) which
suggested once more that neither Emirati nationals nor expatriates felt particularly
unsafe or décted by crime. The number of concerned individuals did however rise.
One third felt that crime representedme kind of an issue whil&6 percent said that
there was no issue at all. Where it was a probtespondents believed the main causes

of crimewere alcohol (39 peen), drugs (37 paen), unemployment (32 peent) and

a lack ofdiscipline from parents (32 pmnt). Some researchers believe that this low
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level of crime (or at leasow perceived crime rates) results from the fact 8@apercent
of the total population are immigrant workers who fear that illegal activity weasalt

in their deportation (Gornall and Hassan, 2010).

2.5.2 Critical Emirati Energy Infrastructure: Resilience and Vulnerability

The Arabian Gulf is shallow, about 2@@eters or less in most areas. The Gulf water
moves slowly and has limited tidal waves. That said, the terrain, as observed by Hafez
and Halim (2007), is flat, which plays a role in flooding risk and frequency. Most of the
oil installations are either ondtshore oin shallow water areas and major oil fields are
either in the shallow area of thaulGor in the desert adjacent to thellGshores. Severe
weather, though infrequent, can include large tidal waves or sea storms. Terrorism
presents a key isswehich could easily affect the geopolitical stability of the region, if
not the entire globe (given the number of energy installations), in adthtitie impact

on global trade, economy and operations (refer to Figure 2.10).
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Figure 2.10: Key oil infrastructure as of 1994. Source; Encyclopedia Britannica
[within] Hafez and Halim (2007)

As discussed elsewhere, the energgt@edominates the UAE antthhe Qulf region
generally. The Emirati economy is the second biggest in the region, after Saudi Arabia

(Kawach, 2011)The energy sector is therefore venych an economic powerhouse
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responsible for the positive development of the natBime OPEC nations and nyan
non-OPEC nations have seen production decline over the last five years, but the UAE
has increased its total production of crude oil by approxima@elpercent and thus
plays a highly significant role in global energy markets (EUAEW, 2011). Energy
securty and supply are equally a priority for a country that has built its repuiasitime
regionds most stabl e c¢ount,witattraltive businepso | i t i c &
opportunities that are not found elsewhere (Dalli and Wilcox, 2006a). The new
development of nuclear power at Braga, 33 miles from the coast, provides another
prime reason for comprehensive strategic planning in the mitigation of disaster. The
technological choice ofGeneration Ill APR140@vhich has enhanced safety features
such adonger plant life (normally 60 years), enhanced tigendliness, and burap

rates ,and reduced fuel consumption and waste production (Al Farra anrdijlabu

2012), is a good example of manmade prevention (as opposed to hazard preparation).

ltisimesponsi ble to ignore the UAEOGs vulnerahb
development continues, the country and its people become even more vulnerable to the
effects of those hazards. The issue of disaster is particularly acute on the coast where the
highest population densities, the large number of -higd buildings and
commercial/residential structures are located-pldhned urban development has
intensified, rather than abated, disaster. Preparations for any impending disaster have
been slow andifi act , due to the countryds amgecent |
scale disaster preparation has featured on a national scene at an appropriate scale only
recently. Every year brings more encompassing disaster management legislation and
initiatives (Al Ghanim, 2010)in 2007, for example, aational emergency strategy was

setup to ensure a prompt, coordinated and efficient response to any potential disaster

(Al Kindi, 2007). This is particularly important because of the-fold nuclear reactor
development at the coast of Barakah and the crippling effettte Japanese Tsunami

(WNA, 2011).The UAE must act in a proactive manner and must subsequently develop

an appreriate disaster management strategy before any disaster event occurs.

2.5.3 Current Disaster Practices in UAE

The National Crisis and Emergency Management AuthaiMCEMA) established in

2007 is the key government body for disaster and its managemént wvit t he UAEO® s
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borders. It comes under thidigher National Security Council and has the primary
objective of ensuring the safety of the lives of all citizens and residents in the territory
of the United Arab Emirates and to preserve the property of thetrgo{NCEMA,

2014). 1t is responsible for the regulation and coordination of all matters related to
emergency and crisis management, as well as for the development of a national plan for

responding to emergencies. Its mission is:

To enhance t HtesirUaBagisg crisia pand bniergencies by setting the
requirements of business continuity, enabling quick recovery through joint planning,

and coordinating communication both at the national and local level (Ibid, 2014).

NCEMA work on the principle of using an extended network to advise on the scale and

the nature of a registered disaster, considering all its contributing factors. This obtaining

of information is then foll owed lmyfouan fiesc.
categories of seriousness with four being the lowest and one the highest. Any escalation

must be welldocumented in any crisis/emergency plan and top management must be
provided with a copy of the typical protocol. The steps for notifying NCEMAthe

following (NCEMA, 2012, p.22):

NCEMA becomes aware of the event and decl a
notifying the NCTE Chairman, identifying the requirement to activate the NCTE team
and /or government representatiy®CTE formally notites Licensee(s)

A critical component of worldwide disaster management in 2015 is the use and control
of social media. Social media is a rapidly growing global phenomenon and a tool for the
mass and rapid dissemination of information. In the UAE, the sprgadiinformation
regarding two earthquakes, which occurred in quick successiof' andd18' April

2013, was almost as instantaneous as the earthquakes themselves. According to Al
Holsini (2013), much of this information was misinformation, a situatubnch forced

the NCEMA to appear on national television and various press conferences in order to
calm the public after exaggeration led to widespread panic. This was despite the fact
thatno fatalities or physical injuries were recorded and no singléibgihor any form

of infrastructure had collapsed. The threat of panic due to incorrect and/or

unsubstantiated information entering the public realm has also meant that NCEMA must
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maintain a constant presence on social media platfonhih it doesthrough its
YouTube, Twitter andFacebook accountgiving members of the publithe factsabout
disastes, the information necessaryfor thar prevention and advice during and

immediately aftetheir occurrence

NCEMA also produes quarterlyinternetbased nagazines in Arabic an&nglish to

keep the public informed as to disaster management practices, legislation and activity.
Important developments which will shape disaster management in &ailbeyond
includeLaw No. 7 of 2013which centres on the establishment of an independent and
distinguished national academy for the training and development of young members of
staff in the fields of safety, security, defence, emergency preparedness and crisis
management, with the ultimateraof achieving a standardised, integrated and efficient
response to all types of threats, risks, incidents and crises. It is also expected to offer
specialised conferences, forums and workshops to foster academic, scientific and
professional partnerships cooperation with relevant local and foreign authorities and
agencies to exchange expertise and to establish and develop a modern database that

would serve as reference to professionals and specialists (NCEMA, 2014).

Furthermore, and in line witthe UAE6s strategy for emergency
Environment Agency Abu Dhabi (EAD) inaugurated its Emergency Operations Centre
(EOC) in 2013. The EOC collaborates with NCEMA and in many respects strengthens
its position and expertise. It is thus heavily olwed with risk analysis, scenario
planning, provision of advice to executive emergency authorities, potenistieorrisis
inspection, and direct line communication with key stakeholders. It does, however,
work predominately on Abu Dhabi crisis issu@sl &erves as a training centre to build
emergency response capacities among the EAD staff (EAD, 2DBai, meanwhile,

was the venue for the 20ldternational Emergency and Catastrophe Management
Conference & ExhibitiolECM). The objective of the evenvas to support capacity
building during an emergency situation. Through new practices, methodologies and case
studies, it focused on issues faced by, and trending topics within, the Emergency
Management Sector extending across the community (IECM, 26b4)the energy
sector, pecifically, another keyorganistion is the International Renewable Energy
Agency (IRENA). It is headquartered in the UAE aiwltasked with supportinthe
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building of resilience by diversifying the national energy matrixe Tmoblem with

these practicess that such conferences or international bodies have limited reach
behind a small number of professionals, many of whom are international figures, in the
industrial and the academic sphere. It is not enough to stage ewverlisild
headquarters. The government needs to work harder in ensuring that expert information
IS passed down to national actors for the benefit of Emirati development. It must

facilitate communication and committees that serve to break down, not actiasbar

2.5.4 Existing Barriers to Emirati Disaster Preparation and Resilience

The barriers in the UAE to disaster preparation and resilience are influenced, as in the
case of any country, by a multitude of factors including external and inteflugnces

on personal behaviour.

Specific to the UAE, Jones (2011) talks about one key attitude of entitlement rather than
responsibility, which could affect the level of disaster preparation and resilience. Many
Emirati citizens look to the State to dewth disaster and many other related aspects
and do little in the way to proactively manage their own personal level of risk to a
particular threatln short, people either blame somebody else or feel there is nothing
they can do. They do not assume peadsaesponsibility (Bohm and Pfister, 200As

Ayubi (1995, p319)assertsjnstead of theState taxinghe citizen, then, the citizen is
seen as taxing th&ate This barrier is one of expectation and a lack of participation

from the grassroots levajiven that everything is expected from the top down.

2.5.4.1 Disaster Education

To raise the skill base of Emirati society and to advance in the general direction of

public policy, student and school performance and quality must be raised to
internationalstandards (Asimakopoulou, 2010)he first national media reporting of

t he Dubai Heal th Authorityés Di saster Ma n
education, with emphasis on mitigation, at the school level was in 2010 (Saseendran,
2010). Yet by 2015therehad keen no reported progress outside conferences and small
meetings.Literature in English and in Arabic relating to education and disaster is

notable by its absence.
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2.5.4.2 Awareness

According to ACNielson (2007), onl§6 percent of Emirate nationals are aware of
climate change and global warming and even fewer are concerned. This statistic is
perhaps not surprising, given the distinct lack of scientific literature and knowledge
concerning the UAE climaté&cienceDirecand other academic databases indidhs

the few English journals available on the subject arguably remain as limited, incomplete
and scattered as they were time 1990s (Boer, 1997 The availability of Arabic
literature is considerably lower. This doest reflect the fact that the region is
extremely susceptible to mass scale lifestyle changes in addition to economic and
ecological devastation due to its geographical position, high levels of consumerism,
unsustainable primary energy consumption (KazifQ72} and reliance on the energy

market, as the reader has seen throughout.

The issue of limited education having a detrimental effect on disaster preparation and
management is something which extends to the professional splmreyet al. (2012)

use theexample ofcement workers provided with masks to protiemselves from
dust,only 12 percent of whorare trained in when and how to usenthéViany third

world expatriate workers have report@)l a lack awareness of the negative health
consequences aspecific occupational hazards; and/or (ii) not having been trained in,

or not perceiving the benefits of adhering to specific health and safety requirements,
such as the use of appropriate personal protective equipfhemey et al., 2012,
p.299)

A further issue related to disaster management is that many people in the Middle East,

as followers of | sl am, believe in the idea
i n advance (Aw, 2010) as reflectadf bggodhe
willso. The concept of Godbs Wil means t he

working in occupations which demand health, safety, environmental or disaster
management has cultural and religious sensitivities that dgerarally apply tdhe

Westernworld (Loneyet al.,2012).
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Finally, a major consideration in terms of energy sector resilience is the limited
application of renewable energy solutions, with the exception of the concentrated solar

panel.
2.5.4.3 Renewable Energy Integrationvithin the National Grid

Renewable energy has an important role in the development of a more secure energy
sector, sustainable economy and resilient community. When larger conventional power
plants fail, following an earthquake for example, the distribditech of energy that
comes from solaand wind farmsetc can play a part in keeping the lights on in those
urban areas affected by a disaster. The ability to keep important facilities such as
hospitals or emergency service locations working then furthduces the risk of
indirect casualties or fatalities. Urban energy networks are particularly vulnerable
during and after a disaster due to their geographic density and interconnectivity. Power
outages caused in the U.S. by hurricanes Katrina and Samtiigninated local water
supplies, stopped telecommunications, and disrupted the availability of petrol and
diesel, which then had an impact on the transportation of further goods and services
(Leavitt and Keifet, 2006). Alternative energy options could hadeaed the size of

the resilience triangle in these communities.

Renewable energy is an important alternative in the energy matrix because it does not
require the transport of fuels to generate electricity. During an earthquake it is not just
roads but gdseil pipelines that can become damaged or ruptured. This means that even
if a centralised oil power plant has not been directly affected, it will not, after a disaster,
be able to support the system. In fact, it will simply become another problem to solve.
A dip in power due to the inability of a plant to stay online can cause immediate issues,
given that it is a time consuming and costly procedure to bring base load installations
back into working condition. Further blackouts can then occur creatingefurth
implications throughout the grid. More people are likely to be affected by a lack of
electricity. As Panfil (2014) states, renewable energy does not only feed into the grid. It
can also operate independently as a m@grd and continue to supply elecity even

when the rest of the system is down. This autonomous energy is then used locally. This
is why further coverage of wind, solar and waste to energy technologies should become

a priority for a welldeveloped and resilient disaster mitigation sggt@olicy and plan.
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The UAE has a strong potential to capture energy from renewable technologies. The

most important resource is solar. The country has an average horizontal irradiance of
21002300 kWh/n3, and clear skies some-80 percent of the timgReCREMA, 2013).

Despitethissm 2010 renewabl e energy did not cont:
energy mix and was almost negligible in the secondary (Matsumoto, 2013). Abu Dhabi

chose subsequently to make important and highly publicised investim@ntsnewable

energy technology in order to tackle natural gas shortages and issues surrounding the
under production of electricity on the dome
produce 2.5% of its total power by renewable means. Such a percestags

particularly notable on a global scale. Austria, for instance, produces 78% of its
electricity via clean energies (Krane, 2014). It is however notable in the Middle East,
especially in the case of a country that is not obligated by United Nati@us ¢arbon

emissions. The UAE government plans to cut the latter, via renewables, by 30 percent

(Abu Ali, 2012). Shams 1, the world largest concentrated solar project, at 100 MW, is

located in Abu Dhabi and is expected to power 20,000 homes (Saadi, 38a#)s 2

and Shams 3 are two future projects that are to add a further 150 MW to installed
capacity. Other solar projects involving rooftops are also key aspects of the
government 6s goal to build upon the previc
project at Masdar (ReCREMA, 2013). Apart from Masdar, the fact that IRENA

headquartered in the UAE shows that the government is moving in the right direction.

Despite these obvious benefits, renewable energy alternatives must overcome various
barriers. Oneof them is the question of directives, legislation, regulatory and financial
systems that have evolved to promote, or at least facilitate, the development of the
conventional energy options at the detriment to renewable innovation and adoption.
Another issie, and perhaps interconnected, is the evident confusion over and lack of
understanding when it comes to renewable energy options for electricity and/or heat
production. Lack of training opportunities, even for energy sector workers, sector and
public awaeness and day to day dealings with renewables also means that the benefits
of such technologies are not fully realised or even that they remain unknown. This, then
in turn, increases the perceived risks of replacing or supporting oil and gas with solar
parels, wind turbines etc. Media miscommunication, inaccuracy of information and

lobbying have also slowed the uptake of renewable energy and created, in some cases,
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public or sector apathy for alternative technologies. Political/economic strategy and
limited transparency has also not helped matters, particularly in the UAE (Kumetat,
2014; UK House of Commons 2005; Assmann, 2012).

2.5.5 Strategic Mitigation Planning in UAE

The first of ten defined objectives for NCEMA (2007) on its establishment as a federal
entity under the jurisdiction of the Supreme National Security, the lead national

authority responsible for managing and coordinating emergencies and crises in the

UAE, as stated on the organisationdés webpag

Participating in, and supervising the preparation and coordination of, strategic plans to
manage emergencies and crises and take all necessary measures in order to implement
these plans in cooperation with organizations that have key responsihiliNE&EMA

(2007)

In addition, the UAE Government (2011) stated the need for a national government
strategy and direction to:

Respond effectively to climate change and environmental hazards by mitigating and

adapting to the impact of climate change, ensuring domm nce with the

international environmental obligations, ensuring an effective response tespédific
environmental challenges, and improving food secltttAE Government Strategy,
20112013, p.15)

Strategic mitigation planning has therefore batthe forefront of Emirati politics and
actions since 2007, and is something which is continuing into 2020. Whilst there
appears to be both policy and political support for strategic planning for disaster
mitigation, there is very little in the way of @ded information or practical steps which

could make this policy drive a practical reality on the ground. There is also, apart from
the authordéds own publications (Al Khai |l i
post the 2012013 Government StrategThis is why, as discussed in depth in Chapter

5 and 6, this thesis plays a key role in enhancing disaster management and strategic

planning for the Emirati energy sector.
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2.6 Chapter Summary

This section states the issues of disaster management anhdildiag of resilience
within the context of the Emirati energy sector. It first involves a discussion on the
theory, concepts and tools used, including how a disaster is defined and classified and
how different disasters can be collectively classified pitases which can be managed
according to the disaster management cycle. Thetliteraeviewthen becomesore
specific, developing a discussion on resilience, strategic management, and critical
infrastructure and energy facilities within the Emirathtext. The review then turns to
those phenomena, both natural and manmade, which cause vulnerability within the
national (and regional) energy sector infrastructure including tectonic activity, climate
change, nuclear energy, terrorism and war. The litezateviewfinally looks at the
barriersto disaster preparation and resilienseich as adack of understanding of
renewable technologieshrough the lens of cultural and religious sensitivities and
expectationsThis review feeds into the framework developmertioapter 3.
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CHAPTER 3: CONCEPTUAL FRAMEWORK

This chapter uses the information presented in the previous chapter to put forward a
conceptual framework that would help to mitigate disasters withirEthigati energy
sector. Ts will subsequently be modified in line with the resultported inChapter 5

and converted into a final framework in Chapter 6.

The purpose of a framework for disaster risk management and mitigation is to reduce
the underlyingisk factorsand toprepare for and respond to a disaster event, when and
if it should occur. The focus of this framework, as with the literateveew, is the pre
disaster phaséictionsin this phase ainto improve community capacity and disaster
resilience through prevention, i.e. avoidance, or where this is not possible, mitigation,
i.e. limiting the impact of adverse effects and providing timely and reliable hazard
forecasts. As one moves tm the response phase, the focus changes to one of saving
lives and property. In the pedisaster phase, the focus changes once more to recovery

and rehabilitation.

This chapter should therefore form the basis ptiblic and institutional commitment,
including organisational capacities, policy and legislativeetigpment and community
action, as well as environmental management,-lesgj urban planning, protection of
critical energy facilities, research and development, and partnership and networking,
through a tripartite committee. The framework, through tdeammittee should have

the scope to provide space for traditional communities to be invotwestructivelyand

to takeownershipof the strategic disaster mitigation pjdnus diminishing excessive or
unnecessary dependency generated by relief offeredhbge from outside the

community or evemutsidethe UAE.

The data analysis presented in Chapter 5allibiw this draft frameworko be amended
and support the development of a final strategic disaster mitigation plan (Figure 6.1) to
be presented to thdinistry of Energy, amongst others.

3.1 Constructing a Strategic Disaster Framework

Sekaran (2003) definesstrategic framework sa cdinceptual model of logical sense of
the relationships among the several factors that have been identified as important to the
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problend Fisher (2007)mentions that the relationship betwesiterature reviewand a
framework is that the former providése raw materials from which the latter is built or
developed (as in the case of this research). Saurdeas (2009) indicate that a
framework helps organise and direct data collection and analysis (as this research does).
Furthermore, Fisher (2007) mt$ out that a framework prepares and helps undertake
research findings, and gives a sense of control over the research.

The United Nations Office for Disaster Risk Reduction (2014), in a press release
entitled Towards a PosR015 Framework for Disasterigk Reductiondiscusses the

need to improve conceptual disaster frameworks in order to enhance disaster risk
management. One of the keynsiderations is how disaster risk management,
particularly full risk assessments, can contribute toonati(andregional) development

Risk reduction and resilience building must come from integrated development
mechanisms that include all societal members. Any real tackling of disaster, from its
r oot s jncorporaetnatidnal public investment planning systesusial protection,

and national and | oc a(UNISDRf2014,<lausewnc.Ldthe e i nv e s
design and answering of the questionnaires and interviews should identify where there
are weaknesses in planning and local infrastructure investnsertsat resilience in all

its form®d technical, organisational, social and econ@mian be enhanced.

3.1.1 How should strategic planning be considered in a framework to develop a

plan for the mitigation of disaster in the Emirati energy sector?

InChapte,t he terms Astrategyo and fistrategic p
disaster management context are evaluated. The purpose of strategic planning is to
reduce the possibility of a natural event or manmade hazards impacting the Emirati
energy sedr. It defines directions and plays an integral role in the making of decisions

for the allocation of the necessary resources (human and monetary capital). This type of
planning also identifies strengths, weaknesses, opportunities and threats, leading to
various benefits, including improved organisational performance, the development of
teamwork and expertise, the amendment of inherent organisational issues and the
establishment of clarified norms and prioritieall of which clearly serve to advance

disaser management and emergency response (Bryson and Delbecq, 1979). Doherty
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(2008, p33) identified five steps in putting together a strategic plan for disaster

management:

1. Identify the target$s Who might be affected and who might not?

2. Type of helpi Whatassistance do they need?

3. Timing i When will assistance be most useful and when will circumstances
allow assistance?

4. Themei What are the themes, issues, concerns and threats that should be
considered in order to build and plan the right intervention pack&tie has
already happened and what will happen in connection with the incident?

5. Team and Resources What resources will it take to provide the right

interventions at the right time(s)?

In a conceptual disaster framework, and in order to answer the gheséons, it is
important to clarify the definitions of those terms that are used in the disaster discipline.
In the previous chapter, the literature review, the reader was introduced to the £oncept
of hazards(manmade and natujalrisk, vulnerability ad disaster resiliencelhese
interrelated and perhaps even competingonceptualisations and terminologies are
particularly problematic in a discipline such as disaster thewhych incorporates
various other suldisciplines and is characterised by coesatble collaboration between
scholars from many different research traditions, including risk assessment, climate
science, sustainable development, economics and policy (F2@86).1t is thusof the
utmost importance that éke practitioners (frequemtlexposed to disaster theory) and
the general publi¢ignorant of ityunderstanda common language, so as not to create
general tensions anthusecommunication breakdown. Once a common language has
been decidedhose involved in disaster management cperate more effectively and

efficiently.
3.2 Key Components of the Framework

A solid disaster framework will need to consider the exact nature, not just the definition
of hazards and vulnerabilitiesiitical energyinfrastructure, barriers as discovered in the
data analysis and latent issues that can affect the four measures of resiiésieeg by
Chang and Shinozuka (2004):
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Technicalresilience refers to how well physical systems perform.

Organisational resilience refers to the ability of organisations to respond to

emergencies and carry out critical functions.

Social resilience refers to the capacity to reduce the negative societal

consequences of loss of critical services.

Economic resilience refers to theapacity to reduce both direct and indirect

economic losses.
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Figure 3.1: Conceptual framework for improving energy sector disaster resilience

3.2.1 Hazards and Vulnerabilities

Any conceptual framework must introduce thetural and manmade hazards likely to

be faced by a given community. In this thesis, most of this information will come from

the secondary sources included in Chapter 2. Any primary information will come from

the carefully selected members of a tripatenmittee. This committeghould include

members of civil society as well as established members of the government and key
individuals within the energy and associated industries. A productive and ultimately
successful tripartite body will convene when essary. Fundamentally, it is established
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to provide actors from each of the three positions who can contribute to a national
forum, that is to say, a platform upon which the country can solve or atléggztea

given set ofproblemsthat have been idéfied in areasfrom policy to social action
(Casale, 1999). All of those involved muagreeclear definitiors of the terms used

within the discipline, as has been explained in Chapter 2hamdin his one.

Probability calculations and past occurrensksuld be discussedlong with current

and future concerns such as those linked with anthropogenic global warming. The
framework and the subsequent final disaster mitigation plan will direct the tripartite
committee to look at all such hazards, natlaatl manmadeand the interactions
between them. It will also look @he geographicablimension ofhazardsrecognising

that they can occur on amternational, national, suhbational or local scale.

3.2.2 Critical Infrastructure

Any disaster framework fothe energy sector must identify the critical infrastructure.
These considerations can be amended in the final strategic mitigation plan, as key
information from the data collection and analysis comes to light (please refer to Chapter
6).

In Chapter 2, ctical energy infrastructure was shown to have a broad definition. It was
said to include any:

i éphysical facilities, supply chains, information technologies and communication
networks which, if destroyed, degraded or rendered unavailable for an extesied,

would significantly i mpact on the nation or
[p30].

Critical infrastructure is not an easily definable physical object but rather an indefinable
network, not confined to boundari€khis lack of bound@es meanghat critical energy

infrastructure should not be seen only as that which exists within the conceptual walls

of fAenergy generationo. There can be no tr
network often, if not always, constitute more th@re sector and are critical to many

societal functions, not just thoselatedto power production. All parts make up the

whole and it takes a holistic perspective to fully immerse oneself in the real concept of
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critical infrastructure. That said, whilstn infrastructural network may beeither
definable nor confined, a thesis is by definition bound by a scope that takes into
considerationthe researchdér sand participarg desources and timelHere in this
framework it will be the energy sector managevlo identify the most critical aspects

of infrastructure, their jodband functios.

If the idea that no single part is more important than any etiigen that the failure of

one will still affect the whole systeins the one that most readily resonatéth disaster
theorists and those involved in energy production management, any strategy and
mitigation plan must likewise construct all future contingencies on that basis. That is
not to say, however, that more resources should not be in place to pheteobst
expensive, delicate or complex installations. It would be counterproductive or even
impossible, to afford the same level of protection and financial input one gives to a gas
turbine, to the safeguarding of a single cabiea disastemitigation framework there
should be a weighted comparison provided as to the importance of each part and a cost
benefit analysis undertaken to evaluate the most appropriate division of resources
(human, financialetc) so as to best support optimal penfiance of the electricity grid

and the energy sector.

A costbenefit analysis is a planning process most readily associated with the decision
to commit (or not commit) funds or assets. According to Bennett (2007, p.323 it is
systematic attempt to meme or analyse the value of all the benefits that would be
achieved from a particular expendituréhis expenditure can take various forms. In any
case, it typically involves three stepsl) the identification of all direct and indirect
consequences ofg@ven expenditure, 2) the assignation of a price (monetary value) to
all costs and benefits resulting from that expenditure and 3) the discounting of potential

costs and savings that have occurred as a result of that expenditure.

A costbenefit analysis siuld be combined with a more quantitative model based
approach for risk analysis. The latter is comprised of risk assessment and risk
management. The former refers to the measuring of risk, taking into account
probabilities, system vulnerability and expmtdamage. The latter involves the process

of selecting counter measures and modelling their impact on risk reductitmta(&nd
Geretshuber, 2009)
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An interpretation of a risk model would still have to occur but value judgements are,
following a modellirg procedure, more likely to be uniform and perhaps even better
understood and replicable at other sites. For example, in taking into consideration data
relating to historical records, and in analytically determining measurable consequences
such as time oervice interruption and the number of people injured, decisions are
more likely to reflect the seriousness of any given implication and not excessive
individual concern or whim. Modelling has the added benefit of fine tuning and

rel ati vel y afdamendmentsiapnioee tdagasbecomes available.

A lack of data makes it more difficult not only to model the effects of disaster but also
account for losses and investment decisions. Energy sector management can defend
with vigour their investment decisierif they can show some logic. Governments and
private sector actors can only show a logical chain of decisions once they are able to
take ownership of their assets and identify through a suitable form of risk analysis that

which is most vulnerable.

Accordng to Butts and Shenoi (2014), a good risk analysis should be able to show any
professional exposed to a hazard, the current risk levels, how and why the roeft
analysisdecisions have been takeheir effect orrisk reduction across multiple asset

and at multiple hierarchal levels, including management and the changes in resilience
over time. Most of the information required to do this is generically available, in any
energy sector, one must consider the role of disaster risk management and how this

supports sustainable development

3.2.3 Barriers to Improving Disaster Resilience

The sectionon barrieis and the TOSEneasures afesilience will discusslisastes of all
types both natural and manmadgne former are classified @isose linked to tectonic
activity (earthquake, tsunami) aiolatmospheric phenomenshémal climate change,
dust storms)while the lattelarethose associated with environnt@nconcerns, nuclear
energy, war and crime. More specifically, this section will consider the following

points which could affect the level of disaster preparation and resilience:
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- The fact that many Emirati citizens look to the State to deal with disastd
many other relatedhatters, while doingjttle to proactively manage their own
personal levedof risk to particular threat

- Disaster education and training

- Disaster awareness

- Renewablesnergy integration within the national grid

This discus®n will be developed furthen light of the data presenteahd analyseth

Chaptes 5 and 6respectively

3.3High Level Community-Based Dialogue: First Priority, Three Way Process

The first step in a comprehensidesaster frameworkhould be the development of a
dialogue. For high level communications to be successful, all the important actors in the
public and private sector must be invited to participate and the logistics of this must be
considered at this stage of the draft fraraek so that decisions are not restricted to
those solely in the energy sector, given that its infrastructure and energy provision do
not operate in isolation. In fact, as aforementioned, any structures involved in electricity
generation constitute more afnetwork than a physically defined boundary. Thus, for
resilience to be built, cooperation must be prioritised at all government levels and across
company policies. Meetings need to be scheduled in order to create dialogue and trust.
The issues presentéd Chapter 2alongthose which will become clear following the
datapresented and analysedG@haptes 5 and 6respectively, must behared if one is to

bring about real change.

For a tripartite council to faheadaltmee ipr ope
components must be equally represented. This may, but does not have to necessarily,

mean that if there are three government members, there are also three from the private
sector and three from civil society. Tripartite cooperationts ncohowever a Anum
gameo. Al | parties must be strong enough
effectively and decisively. There needs to be structure, and representatives must have

not only technical capacity and theoretical knowledge, but alsoothenitment to drive

the process forward (ILO, 2000). It is also about finding a balance and common ground

between the interests and needs of all the representatives involved.
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To take two of the three parties of a tripartite body thus forn@dl societyand the
government- both the State and its citizens can benefit from the construction of a
network connecting them and a series of mediating steps. Government programmes,
including but not limited to disaster mitigation, are enhanced when the government
interacts with organised groups of people. Civil society also benefits as it finds power
and when it acts as a means to mobilise social capital and meet development objectives
(Krishna, 2001). As the reader has seen, sustainable development and gaed disas
management policies and practices go hand in hand. A working relationship between
the two concepts relies on strong bonds of trust and dialogue, and these in turn create
and maintain social capital. According to Krishna and Prewitt (2000, p4):

Social capital in this reckoning has both a cognitive dimensi@onsisting of
norms, values, attitudes and beliefs that predispose people toward collective -action
and a structural dimension, composed of formal or informal organizations that

facilitate colledive action for achieving some common objective.

An important common objective would be the safety and prosperity of a community
well-rehearsed, informed and subsequently resilient when it comes to facing disaster.
Some authors, such as Hamada (2014),eatlyat for the effective reduction of natural
disasters, tripartite elements are indispensable. The author is not surprised by this view.
After all, industry is an important partner given that its designs, innovations and
implementations are just as respiime for a buildingnot falling in the event of an
earthquake, as a government is when it puts into place policies to protect its citizens and
infrastructure. Academics, themselves part of civil society, who advise on policymaking

also have their role arrésponsibility. Therefore quite clearly:

The task of mitigating the effects of natural disasters is not restricted to the fields of
science such as seismology, geol ogy and
challenge, those working in the fieldssaitiology, economics, humanities, information
science and medical science must also be invél\éamada (2014, p xiii).

An Emirati tripartite council for disaster management must inclggeernment
representativeand must not be limited to those working in the planning departments

(national and local). This council should include the Critical National Infrastructure
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Authority, the National Emergency Crisis and Disaster Management Authority,
members of the Ministrpf Energy, Ministry of Environment and Water, Ministry of
Education especially the Minister of Higher Education and Scientific Research,
Ministry of Culture, Youth and Community Development and the national and local
environmental authorities and law erdement members. Industry associations and
affiliations and key constructors already in the UAE, along with manufacturers of key
energy generating equipment are members of the industrial sector. Inviting important
innovators and providers in renewable gyetechnologies is also advisable, given the
points discussed in this chapter. As for civil society members, there is the need to invite
key community members, academics across the disciplines and institutions and non
governmental organisations (NGOs) naily involved in disaster relief operations.
NGOs should be a combination of both international and national actors. All should be
encouraged to share advice and build capacities. National examples include the Khalifa
Bin Zayed Foundation, Zayed Bin Sult&oundation, Dubai Cares, Dubai Charity
Association, Human Appeal, and Fujairah Welfare Association. International options

may include organisations such asRexl Crescerdand the United Nations.

Themes that need to be discussed and the rationales be@mgdas supported by the

collected data in the literature review and the primary data from the field, are presented

in Table 3. 1. The column Aurgencyo is a t
council should not merely prioritise those elementssatered highly urgent but go on

to address those less urgent through them.
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Table 31: Themes to be discussed in a tripartite disaster community in
preparation for a final strategic disaster mitigation plan. Source: Author

Themes

Urgency

Rationale

Leadership in

Disaster management must be integrated into mainst
government operations i f

capacity to collaborate effectively witfisaster network

Disasters: is essential. Frequent interaction, including participal
Measuring High in planning and training exercises, builds capacity
Effectlvenes.s enables those in the highest positions to measurg
and Strategies . . .
effectiveness of strategies and actions (Waugh and S
2008).
Information and Communication Technologies (ICT
for example, can be used to support the practicy
disaster risk management. They can be mass utilis
Risk times of crisis, planning and reconstrocti Their
Management, potential stems from their ability to instantaneod
Reduction and | High connect vast networks of individuals and organisat
Mass o across great geographic distances. This facilitates
Communication _ _ -
flows of information, capital, ideas, people and prodt
(Crane and Phillips, ®@4). All these are extreme
necessary if a community is to become more resilient,
Long term recovery from disastrous events is more
central concern than ever before. -Bigaster recover
Recovery: planning is likewise important. There is also the ad
Defining, . .
. _ pressure to combine recovery with econo
Planning, High
Measuring and development. It is also seen as a catalyst for the tac
Financing of social and environmental issues, especially if

exacerbate or are exacerbated by a pateiméizard.
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Themes

Urgency

Rationale

Disaster Law

Policies and legal frameworks are indispensable too
addressing the threat of disaster. According to
collaborative effort by the Red Cross and Red Cres
(2011), empirical evidence has shown that, winesll
designed and adhered to, laws can focus and stren

State efforts to prevent and respond to disasters. The

- High iti ivi '
and Policies g also empower communities and civil socig
organisations to contribute effectively to disag
management and resilience. On the othandy when
poorly prepared, legal and regulatory regimes can b
and frustrate progress, contributing to, rather f{
reducing, the impact of disaster.
Prioritising of resources amatoviding of support to thos
e that are considered to be the most at risk ensures
Identification of
Risk Groups: disaster management is optimised through a -v
The vulnerable | Medium | coordinated programme which minimises, monitors
elements of o .
_ controls the probability and/or impact of unfortun
society
events or maximges the realisation of opportunities.
Managing disasters efficiently and effectively begins
. ends with communities. Those located in hazardous i
Community
Resilience: are not helpless victims of eversitside their control
Initiatives, Medium | They may have limited options but if given opportuniti
engagement ang they can engage in initiatives that build resilience (Ul
recovery

2011).
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Themes

Urgency

Rationale

Behaviour
change:
Cultural, public
and
organizational

Medium

A good disaster risk reduction framework is q@msed of
public commitment and institutional framewor}
including organisational policy, legislation a
communityaction,along with public awareness, provid

a good structure for behavioural change.

Public awareness activities foster changesehaviour,
leading towards a culture of risk reduction. This typic:
involves public information, dissemination, educati
radio or television broadcasts, use of print media, as
as the establishment of information centres and netw

and communityand participation actions (DMIB, 2015).

Resilience in
Infrastructure

Medium

A discourse in resilience needs to be developed
defined for critical infrastructures (such as the suppl
basic services like water, food, energy, transy
housing/shelter, communications, finance, health). 7
wider public should be integrated into the process
better address human and social dynamics in crises
disaster situations. Resilience concepts must lead t
anticipation, planning and the implemerdat of key

strategies and processes throughout the disaster cycl
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Themes

Urgency

Rationale

Virtually all disasters are experienced at the local leve
many cases any affected community will be isolated
up to 72 hours after the originainpact. Thus, and
although all levels of government are involved in disa

management, the role and actions of the local govern

é%(i/aélrnment Medium | IS perhaps the most critical (Col, 2007).
Initiatives
Empowering local governments and communities eng
them to bring their skillsknowledge andexperience tg
the forefront of disaster preparedness, response
recovery efforts (Queensland, 2013).
Volunteers provide essential surge capacity and link
community resorces (Waugh an8treib, 2008).
During disaster, there is a heightened need for manpg
Volunteers: The planning of the recruitment and retaining
Engagement, Low volunteers is essential. Better preparation results
training and more effective response. A comprehensive volun
support management system mustdeveloped. It must include
volunteer needs assessment, and a way to recruit, n
train, supervise and give recognition to volunte
(Wong, 2006).
Innovative thinking in risk, crisis, and disas
Innovation in management provides more successful ideas and &
Disaster Low plans for dealing with these. Approaches could incl
Management delegated authority and exploitation of 'lay’ knowleg

and Governance

(Bennett, 2012).

77



Themes

Urgency

Rationale

New
Technology and
Social Media

In addition to permanent members of the committee, there should also be expert

consultants who join proceedings when it is necessary or when what they have to say is

Low

The advent and establishment of social media
networks, particularly in the Middle East, has led
progressively more freedoms, -dfforded by the
mainstream media. According to Jamali (2014), it
become an important and active means to expressooy
and share knowledge among the general population.
can as, Potts (2013) points out, be an important to

disaster management.

Technological advances with good governance s
lives and limits destructioninnovative options that th
tripartite council may consider include early detecti
warning, notification and command and control syste
erosion and other disaster prevention and coi

technologies, newoads and evacuation vehicles.

According to Sutton (2013), drawing up an effect
social media strategy and tweaking it to fit an emergg
is a crucial part of preparedness planning. In addition
public must be taught how to use social media effectiv
how to get information from the Internet and to put

useful information.

of added significance. Some of these experts may be international archaweh in

their field. The input of a geotechnical expert would be valuable when a tectonic

disaster has affected a power plant or when one is being designed and built to withstand
such an event. Other important consultants may include PR leaders and those who work
in the media. Citizens and newspaper reporters and informers have insight into a whole
range of issues and typically have access to a wider social network. This is useful when
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the committee needs to engage with a specific community. It may also be of value when
there is a desire to disseminate information or even prepare a press release or initiate a
social media campaign. This can be done in the form of a roster whereby key and
trusted members of the local, national and international press operate as dual
communication channels. They provide information to the committee, regarding
conditions on the ground in the aftermath of a particular disaster and feed advice that

reduces the immediate impact or helps build resilience in the long term.

The initial five-year plan, say for 2012020, should form the baseline of a disaster
mitigation programme. It should also be treated as a working document that is subject to
updates as more information becomes availadteording to a clearly stated and
proactive timetable roGantt chartAll stakeholdersi.e. thosevho are required to read

and acton the planor are simply affected by, should be notified when it is revisited

and reviewed. They must be informed as to who reviewed it, where exactly and for what
purpose. Ag major changes, substitutions or additions of sestamd/or content must

be made clear and communicated efficiently (Todaro, 208@yh updates can be
emailed, posted or presented in person as amendments or annexes. The exact means of
communication wildepend on the group or individual and should have been identified

in the communication chapter ina more comprehensive sister document.

3.4 Chapter Summary

This chaptehas outlinedthe practical knowledge needed to develop a draft strategic
mitigation plan. This draft will be consolidated by the findings elaborated in Chapter 5
and discussed in Chapter 6. The final strategic disaster mitigation plan will be
elaborated on in Section 6.The present chapter haBscussed some of its key
elementssuch as how it will be constructed and which content is significant. The latter
includes the definitionexplanationandtypology of hazards and vulnerabilities, critical
infrastructure and barriets resilience in technical, organisational and econdsemims.
Finally, this chaptehas lookedat how highlevel dialoguanight occur,its mechanisms

and the personnel needed to support
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CHAPTER 4: RESEARCH METHODOLOGY

4.0 Introduction

Research methodology is considered as a key element in any thesfers to the
selection and use of a certain philosophy, strategy and techniques for data collection and
analysis (Collis and Hussey, 2009; Chandler, 2006).The research aim and objectives are
the main issues that determine a suitable research metggd8laundersst al, 2009).

The uniqueness of disaster theory and its methodology is not the knowledge obtained in
the reseatt, or even the instrumentation of methodolpgut rather the unique set of
circumstances in which otherwise conventional methods are appligd.disaster
researcher mustonsidernot only research methods but also how the circumstances

surrounding disaster affect timplementation of these metho&allings, 1997).

This chapter investigates the types of philosophies, approaches, strategies and
techniques of data collection usedhis present research. Subsequently, this part of the
thesis describes the inteew protocol and the validity and iability of the analysis

employed inachieving the aims and objectives set out in the first chapter.

4.1 Research Methodology

According to Connaway and Powell (2010, pEsearch methodology & méthod of
study by which, through the careful aedhaustive investigation of all ascertainable

evidence bearing upon a definable probl em,

Methodology is a establishedogical and systematigrocesof achieving certairends

with exactness anefficacy, commonly in an ordered sequence of fixed steps (Business
Dictionary, 2014). Likewise Hanze University (2014) defines research as the
purposeful and methodological search of new knowledge and practical solutions in the

form of answers to questions formulated beforehand.

Saunderetal.( 2009) describe resear cisixtagtshsodo!l ogy
shown inTable 4.1 and Figure.B. The external layer ithe research philosophy, the
second layer is the research approach, the third is the research strategy, the fourth the

choices made, the fifth the time horizons and the sixth daitaction and analysis
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(Figure 41). Itis one of the widely accepted frameworks that can be used to clarify a
methodologichposition. Its multipldayersbecomeprogressivelynore detailed as one
moves from the outer to the inner layaedawatta (2011affirms thatit is important to
considerthese layeren determiningwhat methodologyto adoptfor a particular study.

Subsequent sections describe these layers and their relevance to this research.

Table 41: The breakdown of the research onion. Source Saundees al. (2009)

Layer Approaches

1.Research Philosophy | Positivism ,Interpretivism (Or Phenomenology), Realisr

2.Research Approach Deductive , Inductive

3.Research Strategy Experiment, Survey, Cagtudy, Ground Theory,
Ethnography, Action Research

4. Time Horizons Cross Section, Longitudinal

5.Data Collection Sampling, Secondary Data, Observation ,Interviews,
Methods Questionnaires

6.Research Choice Mono-Method, MultrMethod, Mixed Method

Philosophies

Rpproaches

m\\
y Mixed | Action
| methods | research

Strategies

Choices

Time
horizons

MArchival research
Tachnigues and
procedures

Figure 4.1: The research onion Source: Saunderst al.(2009)

This research examines the resilience of BAgnhergy sector, and aims to develop a
framework tofacilitate the improved resiliencef its energy infrastructure facilities by
developing a strategic disaster mitigation plan. In order to understand the components of
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the energy sector (from key electricity plants, network equipment and final users) of key
Emirate states, it needs a researchhioddlogy to describe the overall approach used to
generate new knowledge, basedtom appropriat@hilosoply. The nexisectionsets out

the research philosophy adopteste

4.2 Research Philosophy

Saunderset al. (2009) argue that research philosophyeet the way the researcher
thinks about the development ohdwledge. LikewisgYin (2009) and Collisand
Hussey(2009) state that there is no definite rule of which philosophy to select when
doing research. It all depends on the nature and scope dhekes, research aim,
objectives, research questions aodrce of data collection.

Saunderset al. (2009), Collis and Hussef2009) EasterbySmith et al (2004) and
Hussey and Hussd€{997)attestthat there are two main research philosophies in social
sciences: positivism and interpretivism. However, before definingethestancesan
author must know the philosophy behind it; that is to say, its ontology, epistemology

and axiology.

4.2.1 Ontology

Ontology is concerned with the nature of reality. ligeneral set of assumptions about
what is reality (knowledge) (Aouad, 2011). Itasconcept concerned with the existence
of, and relationship between, different aspects of social actors, cultural norms and social

structures (Jupp, 2006).

In a philosopftal sense, it is the study of the nature of being, becoming, existence and
the concept of Aireal i tyo. Audi (1995)
reality by breaking it down into concepts, relations and ruiepositivist philosophy

the eality is objective, structured and external to the researcher, as in the field of natural
sciences, consequently, there is only one reality experienced by us all (Collis and
Hussey, 2009; Sutrisna, 2009). However, Sutrisna (2009) and Collis and Hug3@y (20
argue thatinterpretivism stateshat the world holds an unknowable reality, as in the

field of social sciences, where every person has his/her own sense of reality. Therefore,
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interpretivists believe that there are multiple realities because reality is socially
constructed by people differently (Aouad, 2010).

In the context of knowledge sharinghich is oneof the fundamental pillarof
successful disaster management, ontolaggording to Grolingeet al. (2011, p2)is: A
formal, explicit specification of a shared conceptualisation that provides a common
understanding of information. They also provide a way of representing human
knowledge, making it readable and understandablés, in turn, represents the basis

for achieving semantic interoperability.

In other words, and according to Gruber (1992), ontology is a description of the
concepts and relationships that can exist for an actor or a community of actors.
Pragmatically, a common ontology defines the vocabulary with which queries and
assertions arexchanged among actors. Ontological commitments are thus agreements
made, so those involved use shared terms in a coherent and consistent manner.
Ontology can thus, as stated by Waehal. (2001), be used to reveal both implicit and
hidden knowledge. Werstanding and constructing a consensus ontological stance has
its obvious benefits in disaster management. Confusions leading to hesitations or even

prevention of a given action may hold grave consequences including fatalities.

The ontology followed in this thesis isiterpretivism the world is produced and
reinforced by humans through their acg@md interactionswvhich are observed in their

true settingsin this case irenergygenerating plants in the UAE.

4.2.2 Epistemoloy

Epistemological assumptierare a general set of assumptions about how researchers
obtain and accept knowledge (reality) about the world (Sexton, ZDBB)involves the
theory of knowledge, especially with regard to its methdts, validity of that
knowledge and the possible ways of gainingSutrisna, 2009). Thuspistemology
involvesthe ways in whichknowledge is generated, taught, learnt and assimilated by

those who operate on the groiMcEntire and Marshall, 2003).

Epistemologyconcernsthe nature, definition and limitations of that knowledge with
concepts such as belief, memory, certainty, justification and evidence (Cooper, 1999;
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Floridi, 1996). It considers the creation and dissemination of knowledge within a certain
context or discowe. It is therefore the study of knowledge and justified belief.
Consequently, epistemology is concerned with the following types of questions
(Stanford University 2005):

What are the necessary and sufficient conditions of knowledge? What are its sources?
What is its structure, and what are its limits? How are we to understand the concept of
justification? What makes justified beliefs justified? Is justification internal or external

to one's own mind?

In other words, epistemology uncovers the strengths amdaknesses of values,
assumptions and methods relied upon for theory development (McEntire and Marshall
2003).

The paradigm adhered to in this thesis is interpretiyvignth a strong focus on social
actorconstructed meaning and methodologies that yopldlitative data. There is
however mixe methodologies applied witkaninterpretivists not ruling out the use of
surveys and.ikert scales within the questionnair€he strengthof quantitative and

qualitative methods can be combined to bring synergy rabustness to the work

presented.

Both the survey and the interview will pose qualitative gudntitative question#\s

the aim of researchs to enhance resilience within the U®E critical enery
infrastructure, andgiven that individuals give theexternality meaning in the specific
context where they are founitl is more appropriatéo lean towards interpretivism for

the ontologicabnd epistemological framework he qualitative responses will however

be guantitatively i ¢ o checarding @ nthe similardyuqs e d
responses. Such data is validated through the positivistic style line of questioning. Table
3.2 shows the distinctions between qualitative and quantitative methods which are also

detailed below.

4.2.3Axiological assumptians

Axiological assumption is concerned with the role of vallgue, or the concepts of

Afgoodo or Abado, i mplies the assignation
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the surrounding phenomena. Such phenomena will be deemed to be eitlieidbene

neutral or detrimental to Man and the society that mankind has created. To any given

i ndi vidual or group of individual s, Anval ue
someone has no interest in something, that same something will be of mo valu

Subsequently the attitude expressed will also depend on that value.

In short,according to Permilovskiy (2012), a value always exists and depends on the
subject. Furthermore, an axiological assessment will measure the quality of an
Afevaluative judgmento or the idea that in |

of AlfMd&kiedl oked, Ai mportanced or Auni mportan

In positivist research, the researcher declares that research isfrealueom any
influences from society, ethics, and politics and unbiased, because positivists consider
that they are independent from whag\tare researching (Collis and Hussey, 2009). On
the other hand, interpretivists believe that the process of research is value laden, which
means that the researcher is involved with that which is being researched (Collis and
Hussey, 2009).

The applicatiorof axiology in disaster management lends itself to a paper by Hartman
(1967) where he took the classic study of
axiologyo. Thi s br anicchlculusstenseasora ltow pidgments ¢ a | t
are made and gves quantitative aspect to the ot he
According to the CAVS (2014) (Centre of Applied Valued Science) there are three

dimensions of value that are:

Intrinsic: Thesevalues are unique to each conscious being and are linked tgivibat
beingds individual feelings and character.

Extrinsic: Refers to the everyday physical world of functions, processes, activities and
objects that can be compared to each other, like houses, sports othoks that exist
outside of the fAselfo.

Systemic: This dimension is for complete concepts that exist as a wlel8ystems of

thought, ideologies and philosophies. Systemic concepts include things like ideas,
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music, mathematics, plans, organisation, statements, structure, graphs, judgments and

propositions.
These three components of Aval ueo wi l |l det
sees i n the words of | mmanuel Kant , as its n

in turn, will dictate how a country or public/private entity respotals disaster and
how the consequences of that disaster are to be managed. Subsequently the axiology

followed here in this thesis is thatfofmal axiology

Furthermore, one cannot deny that the reseec
of researh area, formulation of research questions, selection of methods and
techniques, implementation of data collection, the analysis and interpretation of data

and conclusions (Bryman, 2008). It is therefore reasonable to state that the research

presented in ik thesis is valuéaden.

4.2.4 Positivism and Interpretivism

Sutrisna(2009) declares that positivists support the application of methods of natural
science to the study of reality and beyond,
the researchig Positivists desire the use of statistical analysis of data collected by
largescale empirical surveys and controlled experiments and formulating hypotheses

and then testing them (Amaratungs al., 2002). It maintains an independent and

objective stanc€Table4.2). These assumptions are commonly found in research studies

in the natural sciencg€ollis and Hussey, 2009).

In contrast, interpretigts concentrate on thmeaning rather than thmeasurement of

social reality, because they focus on understanding the phenomena (reality) in depth to
find out answers to the questions such as why, what and how (Collis and Hussey,
2009). Besides, under the philosophy of interpretivism, the reseaschgart of what

is being researched and is not independent of it (Sutrisna, 2009; Rezhahyil998).
Consequently, interpretivists consider that reality can only be interprétesse
assumptions are commonly found in the field of social scienceshvig concerned

with the activities and behaviour of peopleafle4.2). Also, the process of inquiry in

the social sciences can influence both researchers and those participating in the research
(Collis and Hussey, 2009).
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Collis and Hussey(2009) provde a summary description of the philosophical

assumptions under the two main philosophies.

Table 42: Assumptions of the main philosophies. Source: Collis and Hussé009)

Philosophical assumption

Positivism

Interpretivism

Ontological assumption

Reality is objective ang
singular, separate from th

Reality is subjective an
multiple, as seen by th

(the nature of reality)

research participants

Researcher interacts wi
that being researched

Epistemological assumptio
(what constitutes valig
knowledge)

Researcher is independg
of that being researched

Research is valuee and
unbiased

Axiological assumptior{the role
of values)

Researcher acknowledg
that research is value lads
and biases are present

The nature of the disaster theory field and its application means that various research
approaches can be appliédranging from strongly positivist which entails disaster
statistics and a quantitative universal measure of disaster, as discussedHyHakd
(2008), to a more interpretivists view of disaster as a semantic construction (Boin and
Hart, 2007) requiring qualitative analysis. The qualitative sociological connection to
disaster is explained by Mileti (198p69)
di

from
har dl

a

y

o] met h oolwew,0 gi c al
s

saster research i di stinguishabl e

However, the positive approadb disaster management is not frequently used, as
disaster management is political in natamed issuesof these typesanterfere with
positivistic approaches. Consequentiyie has no choice but to reject its use in the
disastel(ShradeiFrechette, 1991).

Positivists believe that there is a truth or objective reality waiting to be discovered by
social scientists and thag¢searchers discover this reality by staying detached, neutral
and objective throughout the researthey concentrate directlyn relationships among
variables, gsecially ttose ofcause and effediDenzin and Lincoln, 208). In other
words, they do notpy much attent:i t o

on , pue segkltee 6s 1 nn

develop causal explanations for phenomena and in doing soregucethe whole into
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its simplest components in order to simplify its further analysis (Hussey and Hussey,
1997; Sekaran, 2003puch an attiide isclearly inappropriate for the fulfilment tfie

aim of this researclwhich is to develop an idepth understanding of the phenomena
under investigation within the three case studissdiscussed later in sectigh4.1and

442.

Furthermore, this research wilbe exploratory and explanatorguch research is
conducted when little information is available, as is the case for those issues involved in
improving resilience and enhancing the disaster management practices in the UAE
enery sector. Thus adopting a qualitative methodologywithin the interpretivist
research paradigns a way to becoméamiliar with the phenomena sinat more

rigorous research can progress (Sekaran, 2003). It seems clear that Hussey and Hussey
(1997), Sekaran (2003), Denzin and Lincoln (2003) and Silverman (2003) provide
views that support thadoptionfor this studyof a qualitative interpretivisappro&h

rathera quantitativepositivist one

Disaster practice built on interpretivism concepts focuses on the meaning of policies, on
the values, feelings, or beliefs they express, and even on the processes by which those

meanings are communicated to, anderstbod by various audiences (Yanow, 2000).

Based on the above discussitims researchs positiored as broadlyinterpretivistin
philosophy. However, some aspectstloé positivist approachin terms of collecting
guantitative data are incorporatedinto the research designwhich was adopted

following a review of literature anithe development dheresearch questions.

4.2.5 Quantitative and Qualitative Methods

Interpretivisn and positivism are represented by two main types safcial science

research, namely qualitative and quantitative (Yi009; Hussey and Hussel9Q97).

Qualitative research is found under the philosophy of interpretivism and consequently
includes the study of a given phenomenon in its natural site. The methodology applied
includes case studies, questionnaires, interviews, and observations. Quantitative
approach is supported by the positivist philosophy which concerns with observable
measurable facts (Collis and Hussey 2003). Research, according to this perception,

requires the use of numbers and statistical methods and tends to be based on numerical

88



measurements of specific aspects and the testing of replicable hypotheses (Thomas,
2003).

In practice,most research does not fieatly into one categoryinstead,much ofit
combines bothSome data may be collected that lends itself to statistical anaWsist
other data, which is equally important, does not. This is why I€ingl. (1994) state
that neitherqualitative nor quantitativeresearchis superiorto the othe or more
scientific than the other. The differences between qualitative and quantitagitieds
are identified in Table .8. That said, most rearcherplace emphasis on one form or
the other. Strauss and Corbin (1990) state that these emphase®rélateesearchais
own belies andiraining ando the nature of the problems studied.

Table 43: The main differences between qualitative and quantitative methods.
Source: Ghauri and Gronhaug, 2005.

Qualitative Quantitative

Emphasis on understanding Emphasis on testing and verification

Focus on understanding from Focus on facts and/or reasons of socig

respondent 6s/ i nf or mgevents

Interpretation and rational approach Logical and critical approach

Observations and measurements in natural| Controlled measurement

settings

Subjective O6insider |Objective O6outsid

data data

Explorative orientation Hypotheticaldeductive; focus on
hypothesis testing

Holistic perspective Particularistic and analytical

Generalisatiofby comparison of properties | Generalisation bpopulation
and contexts of individual organism membership

Hussey & Hussey(1997) indicate that the main reasons ftaking a qualitative
approach relate to the nature of the research and its philosbplynature ofthe
presentresearch isshown by its aim to undertakbeory building rather than theory
testing and théact that theresearcher intends to make generalisations to theory rather
than about a populatiofits philosophy as noted aboves interpretivism carryingthe
assumption that reality is constructed by the participants in this resEaekhran,

2003).Besides, this research focuses on meaning rather than quantitigssaakisa
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deep understanaly of the factors that enhance the resilience of the critical energy
infrastructure in the UAEThis is an exploratory study investigating the process of
meanirg and experience that people bringhich requires the researcher to examine
reatlife events in order to explain why and how certain obstaelese to the
implementatiorof a strategic disaster mitigation plan, in the three electricity generating
plantstaken as case studjaa Abu Dhabi, Dubai and Sharjaim doing s this study
seeks to make inferences and to draw conclusibnan be concluded thatcaalitative
approachis most appropriatevhen selecting thenethods to be used in this study

conclusionwhich is supported bthe work ofmany researchers.

4.3 Research Approach

The research guestions, along with the aim and objectives, play an important role in the
selection of the research approach. Accordingly, Oppenheim (2005) argues that
choasing the best approach is a matter of appropriateness. According to Sairalers
(2009), there are two general approaches to the reasoning of the research in the
literature, deductiverad inductive approaches. Tablet4ompares the deductive and

inductve reasoning.

Table 44: Differences between deductive and inductive Approaches (source:
Pathirage, et al.,2008).

Deduction Induction
Moving from theory to data Moving from data to theory
Common with natural sciences Common with social sciences
A highly structured approach Flexible structure to permit changes
Explain causal relationships between Understanding of meanings humans attacl
variables events
Select samples of sufficient size to general ) )
conclusions Less concern with the need to generalise
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Deductive reasoning is a theory testing process which starts with a theory or hypothesis
from the literature and seeks to observe whether the theory applies to specific instances.
It goes from the geeral to the specific. Typicallythis involves a literature review,
which is then used to generate a conceptual framework and develop a hypothesis. The
hypothesis is then tested, affirmed or rejected, through the gathering ofSdata.
activity is most mtrinsically connected with quantitative researaue to the large

guantities of data used to verify hypotheses or find patterns.

Inductive reasoning is generally an inquiry to understand a social or human problem
from multiple perspectives (Yin, 2009}. is a theory building approach used when a
researcher collestdata and develogstheory as a result of data analysis (Sauneters

al., 2009). In other words, it goes from the specific to the general, starting with
observation, then the identificatiof matterns followed by the creation of a hypothesis,

its exploration/validation and lastly the development or formation of a theory.
Deductive reasoning;onverselyjnvolves theory testing and goes from the general to
the specific Deductive reasoning iresearch has become synonymous with positivism,

inductive reasoning with interpretivism (Pathirageal.,2008; Saunderst al.,2009).

Collis and Hussey2003) and Saunderst al. (2008) encourag¢he combining of
deductive and inductive approachehin the same piexof research. According to Yin
(2009) someelement of inductive research is very likely where a case study strategy is
used due to its necessary qualitative elements which help the development of the
formation of t hgeestiGehIemistrucured intérwewsy which can be
simple conversations, can help provide the meaning to the action observed as it has both

guantitative and qualitative aspects.

Accordingly, it was decided thathe mostappropriate design for the preseasearch

was for itto start with a literature reviewo aid an understanding of the phenomenon
from a theoretical perspective followed by field research taeal with it from the
empiricalviewpoint Therefore, the researcher has chosen to combineetheiive and
inductive approaches: a list of key components of the resilience and vulnerability within
the context of the Emirati energy sectoere derived from the literature and then
investigated within the case study settings (deductive). After tiafjrtdings from the

fieldwork will be incorporated into the existing theory (inductive).
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4.4 Research Strategy

Saunderset al. (2009) define the research strategy as the general plan of how the
researcher will go about answering the research questiondento satisfy the research
objectives whereas Remenyt al. (2003) state that it provides the overall direction of
the research including the process by which that same research is conducted. Yin
(2009) lists five different research strategees simmarised in Table.B.

Table 45: Different Research Strategies. Source: Yin, 2009.

Strategy Form of Research Questiq Requires control of | Focus on
Behavioural Events?| Contemporary
Event®
Experiment How, Why? Yes Yes
Survey Who, What, Where, How | No Yes
many, How much?
Archival Who, What, Where, How | No Yes/No
analysis many, How much?
Historical How, Why? No No
Case study How, Why? No Yes

Yin (2009) identifies three conditions which can be used to select the appropriate

strategy for the research:

A The type of research question;
A The control of the researcher over behavioural events;
A The degree of focus on contemporary as opposed to historical events.

Yin (2003 2009) indicates that the case studyaigparticularly appropriate strategy
when Ohowd or O6whyo Tiisalews iheoressarcler te determinen g
not only what happened but also how it happened or why it happened. He also
recommends a casstudy strategy when the researcher has little control over the events
and when the focus is on contemporary events. Yin (2Q08),defines a case study as
fian empirical inquiry that investigates a contemporary phenomenon in depth and within

92

p oS



its realtlife context, especially when the boundaries between phenomenon and context
are not clearly evident .

Furthermore, many scholarscluding Saunderset al. (2009) Amaratunga2002) and

Velde etal. (2004 affirm that the case study is suitable if the researcher needs to gain
rich descriptions and deep understanding of the context; it is a valuable way of
exploring existing theory and will enable the researchenuestigatereal life, which

can provide powerfulnisights. Besides, one of the strengths of the case study strategy is
that it allows the researcher to use a variety of sources and a variety of types of data as
part of the investigation (Denscombe, 2003). Also, the case study is a favourite strategy
for research that has a qualitative orientation (Amaratunga, 2002).

However,Yin (2009) notes that the case study is far freenfect and could lead to a
lack of rigour with too specific results that take a long time to obtain. One problem that
must be consided carefully is that the conclusions drawn may be specific to the
particular organisations studied and may not be generalisable (Gable, 1994).

Another possible strategy for this type of research is that of the survey. The survey
technique relates to a gn@wf methods which emphasise a quantitative analysis for a
larger group of organisations, than that which isstered by the case study. The
typical methodology in survey strategy is that of questionnaires, telephone interviews or
even structured faem®-face questionnaires/interviews, \itee appropriate selection of a
representative sample. This would then enable résearcher to make generalised
statements regarding the objective and value of the study. One of the difficulties of this
strategyis its snapshot naturewvhich provides a wide angle lens but a poor focus on
some of the irdepth information and meanings that the researcher is ultimately
interested in. It is therefore helpful to combithe survey and case studirategesin

some form

Based on the above discussions, niethodwith the strongesipotential application to
the topic ofthis studyi,i.e. resilience and vulnerability within the context of the Emirati
energy sectoris the case study. Archival and historical strategias bedismissed
because otheir focuson past eventswhilst the experimental strategy can tegected

because ofhe inherent need to control behavioudeaitors
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4.4.1 Single Case or Multiple Cases

A case study can be conduct@dhin one organisation (a single case study) or more
than one organisation (multiple case studies). The main distinction to make when
implementing a case study design is between single case and multiple case designs
(Yin, 2009). Perry(1998) mentioned that theeilare no specific guides for the number of
cases to be incorporated. However, this research will adopt a multiple case studies

design as illustrated in Figure 3.2.

single-case designs multiple-case designs
CONTEXT
&
holistic ; i
(single-unit ] .
of analysis) ] .
1 i
: |
CONTEXT
1 Case .
embedded i Embedded Unit of i
(multiple ] Analysis 1 !
walts of 1 l
analysis) 1 [ !
: . Embedded Unit of |
: Analysis 2 i

Figure 4.2: Single, multiple, holistic and embedded case study designincluding
that selected by the author for this research. Source: Yin, 2009.

Yin (2003)argues that mitiple case studies may be preferable to a single case study
and that any researchewho elects to use a single case stutwbed to have a strong
justification for thischoice.Indeed Yin (2009) observes that multiple case studies are
more common and are generally used to replicate findings or support theoretical
generalisationsMultiple case study research increases external validity and it helps to

protect against the observer bias (Vessal.,2002).By studyingmultiple case which
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coverseveral key components of the energy sector (from key electricity plants, network
equipnent and final users the main Emirate states, th@esentresearchr will be

better equipped to gathsufficientlyrich datato addresshe research questians

It will also guarantee the best sources of data relevant to the current reSbarake of
multiple cases would strengthen the reseaah there is ahigher probability of
triangulating findingsand so of identifying any informationthat is erroneous or

exceptional.

It is important that stéble case studieme selected. Evidentlg, national griddepends
on the reliability of its service and equipment in its entjrefyich can affect the quality
of electricity delivered Any malfunctioning poor coordination or indeed
mismanagemenby any number of parties can lead to power sumgepower dips,
whilst excessive use of reactive power can multiply power losses experienced. If
inappropriate or insufficient case studies are takaen an unrealistic and potentially
damaging conclusion (for political or technical reasons) coulédehed.

A holistic multiple case study design was chosen because the study required a holistic
perspective, involved one bounded case, qualified as being both explanatory and
exploratory in approach and sought to understand the level of resilienceaurtbet
disaster management strategy for the Emirati energy sector.

Based on the above considerations, three case study organisations were selected: three
electricity geneating plants, in Abu Dhabi, Dubai asdharjah

4.4.2 Justification ofthe Choice of CaseStudy Organisations

It is important that suitable case studies are selected, because of the nature of the

electrical grid and the need for reliability of the service thiecequipment in its entirety.

Three electricity generating plants, in Abu Dhdbubai and Sharjalare used as case
studies and have sufficient scope for the study as they are the largest plants within the

context of the Emirati energy sector.

Furthermore, the cities of Abu Dhabi, Dubai and Sharjah can be considered the most

sophisticated of Emirati cities. Their location means that their services are provided to
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| arge numbers of consumers. To thisweresearc
had this level of access in the past to investigate issues relating to this BAdigy
infrastructure.These plants will become typicals they rpresent the future of other

U A B @ritical energy infrastructure via the development of strategic disagigation

planning, since they will carry the same structure and administration systems. Thus, the
lessons and knowledge that could be obtained from these case studies would be vital

and significant for other Emirati energy sector infrastructures diyreeing planned in

the UAE.

4.5 Research Time Horizon

The research onion by Saundetsal. (2009) shows two principal time horizons. The

first is longitudinal and the second is creestional. The former involves longer term

research by having an ersve timeframe involved (typically years) or various points

of measure at more than one point of time. This kind of research sketches out the effect

or dynamics of an observed phenomenon, pr ov
be discovered, precisebecause a chain of repeatistudies can be bujltwhich a

researchecan examine and rexamine, as time proceeds and as they become more
intimately aware of the complexity of the issbeing studied (Jueterbock, 2012).

Longitudinal studies, whilst providing a clearer picture of the reality on the ground, are

by their nature time consumin@his is one of the main reasons that they fall beyond the

scope of this thesis.

In the work reported in tl thess, the time horizon reflects that of cressctional
studies with a small sample, to allow for a more qualitative approach. That is to say, that
all variables studied are considered at the sspeeific point of time. Crossectional

studies emphasise olpgation and come under the category of descriptive research.

According to JueterbockR(012) thereare some issues that need to be overcome in this
time horizon. Firstthe sample may not reflect or represent the true nature of the total
population. Thiss nota significant concerrhowever if it involves a smaller sample.
This samplavas purposely selected so as to maintain a more qualitativieetatachin
interpretivist philosophy. The second disadvantage is that informatiobeskewed as

one does not have the advantage of time to isolate factors that may influence
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correlations and observations. The third
that which is observed occurs.

Thus whilst this type of research can describe tharacteristics of the phenomenon
being studied, aesearcher usinig cannotdetermine cause and effect relationships. One
typically uses this research as a prelimin@st which wouldthenlead on to a further
study (Cherry, 2014). Even if no furtheesearch is undertaken, this perspective allows
a researcher insight into performance paradoxes, ktwmg gaps and the role of
employees in the event of a specific disaster at a specific poimtnef(Roettgers,
2011)

Crosssectional studies, meanvdimay be so vast that the variables of interest may be
overlooked or scarcely measured with very weak evidence of cause and effect. If a
survey is to successfully elucidate causal relationships it must contain all the right
questions asked in the rightaw (Gable, 1994). As a result it can be quite inflexible
with limited robustnessthere is little one can do upon realizing that some crucial item
was omitted from the questionnaire, or upon discovering that a question is ambiguous or
is being misunderstm by respondents. It is therefore helpfuttmmbinethe survey and

case study stratexp,ashas been dona this study.

4.6 Data Collection Techniques

There are numerous ways to obtain primary data, such as interviews, questionnaires,
observations oarchival material (collie and Hussey, 2009; Easte3hythet al.,2004).

In fact there is no method fits all studies. The specific requirements, the research

philosophy, research approach, research strategy, and objectives of research will usually
dictate the appropriate method to use (Yin, 2009). According to HusskelHassey

(1997), there are two major types of data collection; primary data and secondary data.

Primary data is information collected specially for the purpose of this study. Secondary
data is information collected for another purpose but related tabjecs of the study,

and which the researcher has gathered to build the theoretical base for this study. The
sources of these data include mainly: artigegers, research, reference books, theses,

magazines and the internet.
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In this research both primaand secondary data were used. In general, questionnaires
and documentation were used to collect data, along with interviews as support technique

to gather irdepth information from case studies.

Based on the above, triangulation has been employesheasiethod is not sufficient to
solve the problem of various factors under study. Also, data triangulation enhances the
reliability and validation of collected data. It also increases the opportunity to generalise

results; thus addressing the criticisngoflitative research.

4.6.1 Questionnaire

The questionnaire is a multipugm® instrument thatombines various aspeot$ the
investigation from the evaluation of people through to the processes and training. It can
provide both qualitative as well asanptitative dataSaunderst al. (2009) argue that

the questionnaire survey is often the only availaidg to develop of a representative
picture of the attitudes and characteristics of a large populatibile Bell (1993)

points out thatwvhen using a large sample, it is importémtensure that data can be
gathered and reliably processed. Moreover, measures of statistical significance are easy
to calculate with questionnaire data. According to Oppenheim (2000) and Saenders

al. (2009), there are several advantaggmined in adoptingjuestionnairegstne most
important being the straightforwardness, speed, economy and efficiency with which

data can beollected from a large sample.

However, Hussey and Hussey (198i8ntify many disadvamiges such as:
A The typicaly low response rates;
A The difficulty of designing questions;

A The participant may not be the intended recipient and hence, may not have the

required expertise.

The development foa questionnaire, based on qualitative adgasin this research)
generated from field observations and interviews, may also contribute to greater
confidence in the generalisability of thedepth results found. It is thought that this

should provide objective data which can be more easily eealualight of the national
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nature of the Emirati energy sector. In terms of exact methodology, the questionnaire
consists of a collection of questions of various types which have been carefully and
systematically prepared according to the interest ahgksaf the investigator (Garcia,
2003). The success of a good questionnaire is based on the strength of the questions it

asks, as illustrated in Figudes.

Challenge

GOOoD
UESTIONMAIRE -
> Concise
- Clarity
- Relevance
- Focus

Figure 4.3. The five factors involved in asking a goodjuestion. Source: Fonseca,
2012.

According to Garcig2003) closed questions are principaused to clarify thefacts
concerningpreviously stated information. They must &t overusedhowever as the
investigator will otherwise substantially reduce the information available and may cause

the respondent to feel cresgamined. Typical closed questions include the answers
Afyeso, Ainod or fAmaybeo. To open bebhyn up a
do you think that?

Closed questions can also be used in the way where the respondent is asked to choose
from a set of potential answers such Hgver; occasionally; frequently or Always.
Closed questions could also represent as they do in tlestigation a scale or a matrix
numbered 1 to 10 (refer to Tabies).

99



Table 46: A matrix table taken from the questionnaire. Source Al Khaili (2013)

# Questions 11234 |5]| 6 7 | 89|10

1 | Tectonic activityi Earthquake o|lo|o|o|o|oO o |ojo | oo

2 | Tectonic activityi Tsunami o|lo|o|o|o|oO o |ojo | oo

3 | Climatic activityi Floodingcaused| o |o |o |0 |0 | O o |ojo | O
by wave surges

4 | Climatic activityi Flash floods olo|o|o|o|oO o |ojo | oo
Climatic activityi Shamal o|lo|o|o|o|oO o |ojo ]| oo

6 | Climatic activityi Extremeheat o|lo|o|o|o|oO o |ojo | O

(above recorded mean)
7 | Climatic activityi Otherextreme o|lo|o|o|o|oO o |ojo ]| oo
meteorological conditions
(hurricane, dust storm etc)
8 | Landslides, liquefactionand slope| o |0 |0 |0 |0 | O o |ojo | O

failure
9 | Manmadedisasten Terrorism olo|o|o|o]|oO 0 oo 0
10 | Manmadedisaster Chemicalspill o|lo|o|o|o|oO o |ojo ]| oo
and/or explosions
11 | Manmadedisaster Healthand o|lo|o|o|o|oO 0 oo 0

safety related accidentstc

The difficulty in preparinga well written guestionnaire is the issue of exhaustively

covering all possible answers. This may be a very complex task, at ileatte

beginning because the subject is anknown meaning that the writer needs to think

before time about all or any of the possible answers (opinions) provided by the
respondent s. The i nclasrtcanbubitdogshavdhe at egor
disadvantage that has the effect of converting the closed questmran openone

Nonetheless, thitactic is particularly useful in the early pilot stags it allows one to

explore all possible answers that the investigator was unable to envision thde

guestions were first set. After this stage Garcia (2003) believes that they should become

an obsolete feature, given that the investigator should have sufficient information

through triangulation, to ask the Arighto ¢

The open questions meahie offer a greater opportunity to obtain information that
could be used subsequently. Such questions are generally as follows: What? Who?

Where? When? How? Why? How much or how many? Such questions will thus
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generally involve thtke asrtmse i wbrud doo racidt iAccl
express an idea or clarify it.
4.6.1.1 Questionnaire Design

The questionnaire was selected in this research to obtain data about attitudes and
perceptions towards Emirati energy sector infrastructures. It was ssugdkforces in
order to acquire descriptive and general picture. The questionnaire was designed and

processedh accordancevith the followingconditions

1 A formal description agreement of the research was signed by respondents

before starting;

1 Qualitdive and quantitativstyle questionswere designed most offering
multiple choices owith responsestructured in a matrix (Appendix 1);

1 Written in the official language of the UAE, Arabic;

1 Any potential disruption to the electricity generating plants of Abu Dhabi,

Dubai and Sharjah was minimised

1 The confidentiality and anonymityof the responses were guaranteiad

advance;

1 Respondents were given the right to ask questions about the project and if
unsatsfied, they were able to freely withdraw fromat any stage, without

having to provide a reaspn
1 Respondents were assured that their participation was voluntary in nature;

1 To understand the questionnaire and the purpose behimah iinformation
sessiomand introduction by the researcher and informative written information

were given on site;
1 The respondents were instructed to put their questionnaire in a sealed envelope.

1 On refusal, the individuals were personally thanked and simply asked to put

their Hank questionnaire in the designated area.
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