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ABSTRACT

The images and debris of the devastating disasters are still in remembrance as
their impacts, both emotional and physical, were unimaginable and almost impossible
to quantify in tangible terms. Over the past decades, disasters have shed their impact
all over the world. The intensity, frequency, and magnitude of disasters have increased.
In order to capture such impact, scholars have shifted from risk-centric and
vulnerability-focused approaches to resilience enhancement. This has been echoed by an
increasing number of targets under intergovernmental frameworks for disaster risk
reduction and resilience enhancement. However, resilience as a concept has been in a
constant debate over its definition, underlying elements, and operationalization.
Therefore, there has been a call from international arenas for a resilience measurement
framework. Without it, those targets would lose credibility, and more importantly, the
necessary actions may not be taken. Therefore, the key objective of this research was to
develop a theoretically driven index that can be utilized to measure national disaster

resilience.

Fully aware of the inconsistency of the definition, this research embraces the
contemporary evolution of disaster resilience as a building ground for its framework. It
proposes the framework for understanding national disaster resilience, namely DROP-
3D, which is the hybrid framework between Cutter et al.’s DROP model and Bene’s 3D
framework. Here, the working definition of resilience is defined as an ability or capacity
of Its systems to bounce back from, withstand and cope with, adjust to the impact of, and
recover from the effects of disturbances or shocks in a timely and effective manner
through shock anticipation, absorption, adaptation, transformation and restoration of its
essential basic structures and functions. It is an ability that is inherent within a country
and the product of the country’s systems. This research also discusses the concept of
vulnerability as a close ‘sibling’ to resilience. Here, vulnerability and resilience are

viewed as discreet but often linked concepts.

This research argues that a comprehensive evaluation of a country’s disaster
resilience should address issues of relevance to all the three resilience capacities:
absorptive coping capacity, adaptive capacity, and transformative capacity. Additionally,
a practical approach to evaluate disaster resilience is to assess it in terms of systems
which are categorized into domains. The PINE structure for national disaster resilience

was developed, where it proposes that national disaster resilience is the product of



capacities from the four domains of systems: People, Infrastructure, Nature, and
Enabling Environment. To distinguish resilient countries from just prosperous countries,
resilience qualities were extracted from literature, which are reflective, strong, engaged,
resourceful, comprehensive, flexible, and diverse. Based on these outputs, a pathway to

national disaster resiliency can be further developed.

Based on the PINE structure, indicators were selected with criteria that they
must be (1) theoretically sound, (2) reality-reflective, (3) consistent with international
expectations regarding disaster resilience, and (4) data available. The framework for
indicator selection was also developed to help reduce the level of subjectivity and
misleading effects. The chosen indicators were re-scaled to a comparable unit and
normalized by using Z-score approach. A composite index was calculated using average
method which is based on equal weighting. Furthermore, the index was validated by
using two types of validation: content and construct validation. The results yielded

empirical evidence that the index is valid.

The application of the measurement pointed that countries in Africa and Asia are
among the lowest in terms of disaster resiliency, while countries in Oceania and Europe
rank among the highest. The key users of the framework can be divided into two levels:
international and national levels. For the international level, PINE gives directions
where international aids and funds should be sent to. It also helps keep track of progress
made by each country and make comparative analysis. For the national level, PINE
helps raise awareness of a country towards enhancing disaster resilience. The scores by

domains and categories can be utilized by policymakers to identify areas of interventions.

In sum, the overall objectives set for this research have been met. The primary
outputs are the national disaster resilience framework and the PINE structure for
national disaster resilience measurement. They are valid, theoretically driven, and
reality reflective. The findings of this research gave empirical evidence that the
framework has an ability to enhance understanding and operationalization of the
concept of disaster resilience. The methodology used in this research is theoretically

reasonable and empirically practical.
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CHAPTER 1
INTRODUCTION

1.1. Background on Disaster Paradigm

The images and debris of the recent disasters, especially the Tohoku
Earthquake in 2011 and Indian Earthquake and Asian Tsunami in 2004, are still in our
remembrance as their impacts, both emotional and physical, were unimaginable and
almost impossible to quantify in tangible terms. Over the past decades, the intensity,
frequency, and magnitude of disasters have increased; and everyone with vulnerability

and/or without resilience have been greatly affected.

In order to capture the loss that disasters bring, scholars have attempted to
develop frameworks to address disasters and how to mitigate them. Until a few decades
ago, disasters were viewed as one-off events and responded by governments without
taking into account the social and economic implications and root-causes of these events.
With more investigations, disaster paradigms came into existence. They originated from
the belief that we could only deal with disasters with our geophysical and engineering

knowledge.

This disaster-related thinking evolved gradually and the critical turn of disaster
paradigm emerged with the investigation that from the 1960s to the 1990s there was an
exceptional increment in human and material losses from disasters yet there was no
reasonable confirmation that the recurrence of disasters had expanded. This indicated
that the rise in disasters and their consequences was related to the rise in the
vulnerability of people all over the world (Cuny, 1983). From this realization, emphasis
later shifted towards using vulnerability analysis as a tool in disaster management.

Table 1.1 shows major elements of the paradigm shifts in disaster discourses.

In a more contemporary paradigm, a more comprehensive approach has loomed.
With three distinct but interrelated components: hazard assessment, vulnerability
analysis, and enhancement of management capacity (resilience). It is more closely
integrated with the ongoing development processes; and in turn, this evolution of
disaster paradigm has influenced the way disaster management programs are now being
planned and financed. Even more recently, the concept of ‘being resilient’ has been a
subject of debates and infused into the disaster management arena where it has come at

the forefront of development agenda against the risk of disasters and formed the shape
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of policies and development, perhaps forever or until another disaster paradigm proves

it impotent.

Table 1.1 Key elements of the paradigm shift in disaster discourse

Conventional Paradigm—»>-»>->->->->->->->->->->->->->->->->Contemporary Paradigm

Vulnerability Resilience (including
Focus Hazards - -
Risk vulnerability and risk)
Natural Science, Social science, Integrated Sciences
Sciences - -
Engineering Humanities (Multidisciplinary)
Prevention, Comprehensive
Disaster Risk Response,
- Mitigation, - Disaster Risk
Management Relief
Preparedness Management

In terms of terminology, ‘Disaster’ can be of various implications (Quarantelli,
1998). As disaster paradigms have evolved over times, the term has been shaped in
different ways. In the contemporary paradigms, Wisner et al. (2004, p. 49) give a simple
yet vibrant illustration of risk or disaster in their book ‘At Risk’ that ‘the risk of disaster
1s a compound function of the natural hazard and the number of people, characterized
by their varying degrees of vulnerability to that specific hazard, who occupy the space
and time of exposure to the hazard event.’In other words, the crucial point that Wisner
and his group aimed to assert is that not only do natural events make them occur, but
also ‘social political and economic environments, which to the simplest end can be

translated into a pseudo-equation 1:

Risk (Disaster) = f(Hazard * Vulnerability) .......ccceeevvueeeeevuuunaannnn. Equation 1

However, Wisner et al. perspectives seem to miss the crucial dimension of
disaster management. United Nations Inter-Agency Secretariat of the International
Strategy for Disaster Reduction (UNISDR, 2009, p. 9) defines disasters as ‘a serious
disruption of the functioning of a community or a society involving widespread human,
material, economic or environmental losses and impacts, which exceeds the ability of the
affected community or society to cope using its own resources’. This definition adds up
the dimension of capacity or measures to reduce or cope with the potential negative

consequences, which can be translated into a pseudo-equation 2:

12



. . Hazard - Vulnerabilit; .
Risk (Disaster) = f ( , L R Fquation 2
Capacity

This thinking signifies that (1) disasters are no longer viewed as extreme events
created solely by natural forces: For a catastrophic event whether precipitated by natural
hazards or human activities, the state of a disaster occurs when the community or society
affected fails to cope; (2) Natural hazards themselves do not necessarily lead to disasters.
In other words, natural hazards become disasters only to the extent that people are
unprepared to respond, incapable to cope, and, consequently, severely affected. (3) The
system’s resilience against and human’s vulnerability to the impact of natural hazards

are, to a significant extent, determined by human action or inaction.

Therefore, disasters could, in fact, be mitigated, if not averted. With today’s
advancements in science and technology, including early warning and forecasting of
natural phenomena, together with innovative approaches and strategies for enhancing
resilience and capacities, the impact of natural hazards, somehow could be predicted and

reduced, their effects on populations reduced, and the communities adequately protected.

This research embraces the contemporary treatment of disaster that have
arisen for the last few decades. However, it does not try to rule out natural hazards as
trigger events, but shifts the focus to the more vibrant ways where the systems
themselves are the key actors to generate disasters, as well as, enhance resilience to

arrest the impact of them.

1.2. Problem Statements
This section is dedicated to show that the following sub-sections have pointed
to the need for a national resilience framework that can evaluate the level of disaster

resilience and provide some guiding directions to improve it.

1.2.1. Recent Global Trend of Disasters

In order to draw investigate global trends and patterns in disaster occurrence,
this research substantially harvested statistics mainly from (1) Emergency Events
Database (EM-DAT)!, maintained by the Centre for Research on the Epidemiology of
Disasters (CRED), and partially from (2) Asian Disaster Reduction Centre (ADRC)2. EM-

1 http!//www.emdat.be/
2 http!//www.adrc.asia/
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DAT is compiled with criteria3 from various sources, including UN agencies, the US
Office of Foreign Disaster Assistance (OFDA), national governments, the International
Federation of Red Cross and Red Crescent Societies (IFRC), NGOs, research institutes

and the media.

At first, this research intended to trace disaster footprints as far back as
possible, preferably the whole period of the twentieth century. It collected data from
ADRC website, covering data of 24 Asian countries? on 12 Types of Disasters®, spanning
from 1900-2000. The 24x12-dimensioned data was processed into almost 40 charts and
brought up for discussions among academics. Unfortunately, the preliminary observation
unveiled that data collected in the first half of the twentieth century was not as vibrant
as that in the remaining half, particularly the last three decades of the twentieth. This
can be seen as the result of immature methodology and inadequacy of disaster-related
data collection. Thus, the following analysis will be based on EM-DAT for the time span
of 1970-2014, with the hope to point out that the world is of increasing probability of

disasters and magnitude of their impacts.

Disasters have spread its negative impacts on every continents of the world, and
Asia is the heaviest-hit continent in terms of frequency and the total numbers of people
affected (Figures 1.1 and 1.2). This is mainly due to Asia’s large area — with a large
number of river basins, flood plains, mountains, active seismic and volcanic zones, as
well as its high number of population clustered densely in disaster-prone regions
(UNISDR, 2015).

3 According to EM-DAT, for a disaster to be entered into the database, at least one of the following criteria must be
fulfilled: 10 or more people reported killed; 100 or more people reported affected; declaration of a state of
emergency; and/or call for international assistance.

4 1) Armenia, 2) Bangladesh, 3) Cambodia, 4) China, 5) India, 6) Indonesia, 7) Japan, 8) Kazakhstan, 9) Korea,

10) Kyrgyz, 11) Lao, 12) Malaysia, 13) Mongolia, 14) Myanmar, 15) Nepal, 16) Papua New Guinea, 17) Philippines,
18) Russia, 19) Singapore, 20) Sri Lanka, 21) Tajikistan, 22) Thailand, 23) Uzbekistan, and 24) Vietnam

5 1) Drought 2) Earthquake, 3) Epidemic, 4) Extreme Temperature, 5) Famine, 6) Flood, 7) Insect Infestation,

8) Slide, 9) Volcano, 10) Wave/Surge, 11) Wild Fire, and 12) Wind Storm
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Figure 1.1 Number of disasters reported worldwide by continent (1970-2014)
Source: EM-DAT, http://www.emdat.be/

Figure 1.1 shows that disaster occurrence had increased dramatically in the
early 1990s. Later, the trend has shifted downward from its peak in 2000. Yet, the UN
said that ‘this decline did not signify that the world has become safe from disasters’
(UNISDR, 2015). Overall, however, the number of disasters reported annually was
significantly higher from 1996 onwards than it was at the start. This increasing
projection in disaster frequency was chiefly owing to a rise in the number of climate-

related disasters such as storms and floods (Figure 1.3).
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Source: EM-DAT, http://www.emdat.be/
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Figure 1.3 Number of disasters reported worldwide by hazard types (1970-2014)
Source: EM-DAT, http://www.emdat.be/

According to the Centre for Research on the Epidemiology of Disasters (CRED)’s
report (2015), while occurrences of climate-related disasters have declined from their
peak in the last decade, they remain at more than double the levels recorded in 1980-
1989 (an average of 140 climate-related disasters per year) and 50% higher than in 1994.
Meanwhile, the numbers of geophysical disasters (mainly earthquakes, tsunamis and
volcanic eruptions) have remained more or less stable throughout the past 20 years (see

Figure 1.3).

In terms of economic losses, Global Assessment Report on Disaster Risk
Reduction (GAR) 2015 reported that losses from disasters has reached an average of
US$250-300 billion each year, and the expected annual losses are estimated at US$314
billion (UNISDR, 2015). It simply implies that countries should prepare this amount of

finance each year to cover future disaster losses.

The seeds of such disasters are diverse. Whether cyclic or human-instigated,
changes in worldwide atmospheric patterns brought about an Earth-wide temperature
rising and a heightening ocean level are among the most powerful reasons for disaster's
upward pattern. Unsustainable growth in world's population and socioeconomic
inequities further disturb the circumstance as development in high-risk zones has

increased the probability that a regular hazard will turn into a big disaster.
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The development with regard to the increase in global warming is observed by
many institutions and organizations. According to the Synthesis Reports of Climate
Change 2014 published the Intergovernmental Panel on Climate Change (IPCC),
warming of the climate system is unequivocal: The atmosphere and ocean have warmed,
the amounts of snow and ice have diminished, and sea level has risen (IPCC, 2014).
Greenhouse gas emissions have increased driven largely by economic and population
growth, and are now higher than ever. This has led to atmospheric concentrations of

greenhouse gases unprecedented in at least the last 800,000 years (IPCC, 2014).

A number of scientific evidences confirm the link between global warming and
tropical storm intensification. Global warming will intensify the maximum wind speed
by 0.5 on the Saffir—-Simpson hurricane wind scale and precipitation by 18% in
hurricanes until 2050 (Knutson et al., 2004). Of all the factors that drive a major storm,
only the steady increase in sea surface temperatures over the last 35 years can account

for the rising strength of storms in six ocean basins around the world (Hoyos et al., 2006)

The United Nations Department of Economic and Social Affairs’ World
Urbanization Prospects 2014 reports that the world’s urban population is expected to
surpass six billion by 2045. Globally, a larger number of individuals live in urban regions
than in rural regions. Today, 54 per cent of the world's population lives in urban regions,
an extent that is forecast to increment to 66 per cent by 2050. Mega-cities with more
than 10 million people are increasing in number, and rural populations expected to
decrease as urban populations continue to grow (UNESA, 2014). Also, the absolute gap
between incomes per capita of low and upper-middle income countries has more than
doubled, from around $ 3,000 in 1980 to $ 7,600 in 2010 (UNESA, 2013). The magnitude
of income disparities across countries is large, but so are disparities across individuals
within each country (UNISDR, 2015).

In spite of the fact that there is no measurable and clear proof between these
aforementioned trends and an increase in human and material losses from disaster
events, it is likely to infer that the rising number of disasters and their effects has been
related to human-maneuverer ways of development. The increase in population and
consumption has skyrocketed to an unsustainable level and threatened the quality and
quantity of global biodiversity and natural resources. The utilization of national resource
at a disturbing pace aggravate the environmental degradation and ecosystem decay.

Most importantly, urban growth has led to an increase in people’s vulnerability to
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disasters. It is forecast that the vulnerability of the society and the human environment

as well as the threat by natural hazards will intensify continuously in the future
(UNESA, 2014).

1.2.2. Mainstreaming Disaster Risk Reduction and Resilience Enhancement

The findings in the aforementioned section 1.2.1 point to where disasters could
increasingly threaten the world and its sustainable development. To reverse this
tendency, there has been international acknowledgement that (1) resilience must be
enhanced to increase capacity to deal with future disasters and (2) efforts to decrease
disaster risks must be systematically integrated into policies, plans and programmes for
development, and supported through cooperation and partnerships (Mitchell, 2003;
Tearfun, 2005; Word Bank, 2006). This momentum of enhancing disaster resilience and
mainstreaming disaster risk reduction has been accentuated and reflected in
international conferences and seminars worldwide. The series of UN World Conference
on Disaster Risk Reduction (Yokohama in 1994, Kobe in 2005, and Sendai in 2015) are
among the leading attempts that have put the resilience concept into practicality. Since
the adoption of the Hyogo Framework, endorsed by the UN General Assembly in
the Resolution A/RES/60/195, the main goal of hazard planning and disaster risk
reduction has shifted to focusing more on building resilience at all levels rather than

merely decreasing vulnerability.

It is no doubt that links between mainstreaming disaster risk reduction and
resilience enhancement are strong. However, resilience evaluation has often been left
out from the framework. That is perhaps the reason why the post-2015 framework has

put increasing emphasis on resilience measurement.

Contrast to its popularity and frequent usage, there is a limited theoretical
understanding of disaster resilience as a concept. For instance, it is inconsistent how
resilience should be defined, assessed, and/or measured. As a result, making the concept
of resilience practical and operational for disaster risk reduction has always been a
challenge. The key challenge, for instance, is how to define and develop indicators that
truly discuss resilience. The challenge was echoed by a number of scholars (for example,
Béné, 2013; Gall, 2013; Mitchell, 2013) pointing out that the identification of metrics and
standards for measuring resilience remains a significant challenge. No consensus exists
currently on how to measure resilience. It appears that without a conceptual framework

where indicators can both be defined and assessed, resilience will never be meaningful
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and useful for policies intervention and national development strategies. Therefore, the
main objective of this research is to develop a conceptual framework that can be used to
measure national disaster resilience and helpful for policy makers or disaster managers

to decide appropriate intervention or resource allocation for resilience enhancement.

1.2.3. Ongoing Attempts of National Resilience Measurement

To take on the issue more seriously, this research has further investigated
ongoing efforts in evaluating resilience at the national level. Based on Winderl’s (2014)
stocktaking of efforts in measuring resilience, this research have complied six
measurements at national level shown in table 1.2 (see Annex 2 for more details). It is
very likely to conclude that there has been no framework that directly discusses
resilience at the national level, except (1) AGIR results framework and (2) Country
Resilience Rating. AGIR Results Framework intends to measure resilience in terms of
food security and nutritional vulnerability, while World Economic Forum’s Country
Resilience Rating is still being developed. Though some potential indicators of the latter
have been defined, the majority of them were drawn significantly from economic
perspectives. Also, almost all of them try to assess risk and vulnerability. This is
primarily because they have been largely influenced by the disaster paradigm that put

emphasis on hazards, risk, and vulnerability.

Table 1.2 Ongoing efforts in measuring resilience at national level

Names Developer(s) Focus Status
1. AGIR® Results AGIR Food and nutritional Potential Indicators: defined
Framework vulnerability and

resilience

2. Country Resilience

World Economic

Resilience assessment

Potential indicators: partially defined

Rating Forum

3. Global Focus UN/OCHA" & Risk and Vulnerability Implementation: annually since 2007
Model Maplecroft assessment (commercially available)

4. Index for Risk Inter-Agency Risk and Vulnerability Implementation: 2015

Management Standing Committee assessment

(INFORM) Task Team for

Preparedness and
Resilience and the
European
Commission

5. Indicators of
Disaster Risk and
Risk Management

Inter-American
Development Bank

Risk and Vulnerability
assessment

Implementation: only in the Latin
America

6. World Risk Index

UNU-EHSS®

Risk and Vulnerability
assessment

Implementation: annually since 2011

6 Global Alliance for Resilience
7 United Nations Office for the Coordination of Humanitarian Affairs
8 The United Nations University (UNU) Institute for Environment and Human Security (EHS)

19




However, there are two frameworks that are the product of the contemporary
disaster paradigm: Hyogo Framework for Action (HFA) monitor and the post-2015
indicators for disaster risk reduction. The former was translated into 3 numeric high-
level outcome indicators, 22 yes/no questions according to 22 core indicators for the 5
priority areas. The latter was proposed by UNISDR and will be integrated into HFA 2.
These two frameworks will be discussed and considered to merge into national resilience

measurement framework proposed in this research.

Additionally, though the development of resilience measurement gives a country
a tool to learn more about and where to put particular emphasis to enhance its level of
resilience, the next step is still a challenge - how to enhance resilience. Hyogo Framework
for Action (HFA) can be one of the attempts to lay out activities in disaster risk
management. However, ‘it does not necessarily include actions under agendas such as
the environment, poverty reduction, energy or climate change that may have contributed
to disaster risk reduction or actions from other stakeholders, including the private sector
and civil society’(UNIDSR, 2015, p.115). This points to the need of a framework that can
not only be able to measure national disaster resilience but also be interpreted in terms

of policymaking to enhance the level of national disaster resilience.

1.3.Research Objectives
The three problem statements have directed this research to develop a
comprehensive framework for national disaster resilience that is consistent with the
contemporary disaster paradigm, comprehensive, and used to identify indicators for the
measurement purpose. To achieve this task, this research has substantially put an
emphasis on the development of national disaster resilience framework, disaster
resilience measurement, spatial analysis of the national resilience score, and meaningful
interpretations in terms of policy interventions. The general goal of this study is to
observationally operationalize the idea of disaster resilience, where it seeks to address
the following research objectives.
1. To explore and review the theory, conceptual models, definitions, related topics
and applications of the concept of disaster resilience.
2. To develop an analytical framework that is distinct from the conventional
frameworks and comprehensively discusses disaster resilience at national level.
3. To create a balanced methodology that is derived from both theories and reality
(actual disaster events), as well as concurrent with the most up-to-date

international expectations of disaster risk reduction.
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4. To be able to empirically operationalize the framework
To identify related indicators and sub-indicators as proxies of national disaster
resilience

6. To validate the framework by correlating the results with external factors.
To produce spatial and meaningful analysis of the national disaster resilience

scores.

1.4. Research Significance

The significance of this research manifests in two unique ways. It timely
addresses the urgent need in the disaster literature of a framework that truly brings the
concept of national disaster resilience to meaningful operation. The concept of disaster
resilience has indicated extraordinary potential but turned out to be a troublesome
concept to operationalize, especially at national level. This research attempts to propose
a model framework that will be empirically used as a tool in the process of

operationalizing the concept.

This research provides a comprehensive measurement instrument, distinct
from the conventional ones, which will improve comparative evaluations of national
disaster resilience. Moreover, the national disaster resilience framework can be an
important planning instrument that government officers and policymakers can utilize

side by side in a decision making process or intervention formulation.

1.5. Methodology

Figure 1.4 shows the bird-eye-view diagrammed structure of the methodology,
where it has been broken into 4 streams of review: (1) literature, (2) practice, (3) reality
(disaster-related events), and (4) international efforts in mainstreaming disaster risk

reduction and enhancing resilience.

Following the review on the literature, 5 key elements that are related to the
research have been identified: (1) disaster discourses, (2) resilience as a concept and its
definition, (3) resilience and its related themes, (4) Index or indicators as a resilience

measurement method, and (5) validation method.
For the review over ongoing practices, this research investigated into various
disaster resilience frameworks, where most of them have been developed very recently.

The purpose was to understand what the frameworks actually say about disaster
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resilience, how it really measures resilience, and what methodology is used. However,
the investigation revealed that there is a limited number of frameworks discussing
national resilience measurement. Therefore, it is essential to expand the scope into

frameworks at the sub-national level. Altogether, this dissertation studied fifteen
frameworks of resilience measurement.

Figure 1.4 Research methodology and outputs
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What has gained from the review over literature and ongoing practices paved a
way towards developing the working definition of resilience, drafting analytical

framework of national disaster resilience, and selecting indicators and sub-indicators.
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However, the outputs at this stage were not balanced because they were based heavily

on theories and literature.

To make it balanced, the dissertation gathered information from ‘reality’ -
almost 100 disaster-related events, cases of good practices, and disaster resilience
enhancement projects - with the hope to find elements of resilience and potential
indicators. It further looked into international efforts in mainstreaming disaster risk
reduction and enhancing resilience: Hyogo Framework for Action (HFA) and post-2015
initiatives (Sendai framework). Both gave invaluable inputs and perfecting the draft
national disaster resilience framework by adding contemporary edge of international

expectations and elements of resilience in terms of performance and management skills.

After finalizing the national disaster resilience, indicators and sub-indicators
were selected by using the five criteria (theoretical support, better selection than the
current efforts, reality reflectiveness, consistency with current paradigm, and data
availability) and a framework for indicator selection. Secondary data were collected from
reliable sources such as World Bank, World Economic Forum, International Labour
Organization, UN, and UNESCO, while data regarding disaster performance was
calculated based on HFA monitor’s self-assessment questionnaires submitted by UN
members. All data were processed, normalized, and weighted. The results was validated
by correlating with external statistics, for instance, vulnerability, risk, estimated

damage caused by disasters.

The results were then translated into meaningful reading where each country
would know the level of disaster resilience and what areas it should put emphasis on.
Policy recommendations for policy recommendations were also implied through the

framework operationalization.

1.6. Structure of the Dissertation
To be able to see the overall picture of the literature review structure with

relation to the structure of this research, a diagrammed figure 1.5 was drawn.

In terms of literature review, literature was collected from various sources
mainly using keyword-based database searches websites. Documents suggested were
studied and included in the full review if they were deemed relevant to the research’s

goals. The utilization of the search engines allowed collation of a series of books, journal
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articles, and popular press articles which related to the core thematic areas. Relevant
documents were reviewed and have been incorporated. For the purposes of this research,
the review was also expanded to ongoing efforts in developing frameworks for measuring
national disaster resilience, disaster-related events, cases of good practices, and disaster

resilience enhancement projects.

Figure 1.5 Dissertation structure
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In terms of the dissertation structure, the content of the research is organized
into six chapters, including this introduction. Chapter 1 gives the reasons behind the
need for developing a national disaster resilience framework. Backgrounds, problem
statements, research objectives, and research significance are discussed to give a broad
scenario of this research. Chapter 2 takes the issue of resilience deeper into the area of
theories and concepts. It reviews literature over the concept of resilience, and its related
topics, vulnerability and sustainable livelihood, as to build the theoretical foundation for
the whole research. It also attempts to stocktake the definitions of resilience from
various perspectives in order to formulate the working definition for this research.
Chapter 3 is still in the theoretical area where the national disaster resilience framework
in which national disaster resilience can be identified is constructed. Chapter 4 takes on
what Chapter 3 has built to develop national disaster resilience measurement. It further
studies an approach employed in this research to evaluate national disaster resilience.
The process starts with indicators selection, then moves on to the mathematical
aggregation used to combine the index, and validation of the index. Chapter 5’s main
purposes are to put the framework into practicality. The score of national disaster
resilience will be calculated. The results are discussed vibrantly and meaningfully. The
application of the framework can be considered as another way to assess the validity and
utility of the national disaster resilience framework. The spatial analysis is used to
visualize the score and draw some conclusions. The last chapter presents further
discussions of the results, conclusions, research limitations, recommendations for future

research.
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CHAPTER 2
REVISIING DISASTER RESILIENCE DEFINITIONS

2.1. Introduction

The resilience concept has been translated in an assortment of directions and
uses, which at times can be quite conflicting and inconsistent, and there has been quite
a large collection of academic discussions over the meaning of resilience (MacAskill el al.,
2014). However, resilience, regardless of disagreement, appears to link a conceptual gap
that other concepts, namely vulnerability to climate change, appear not to have been
able to fulfil (Twigg, 2009; Tyler et al., 2014). It is crucial to clarify that reaching a strict
consensus on the definition of resilience is not what this research intends to. On the
contrary, an acceptance that there are manifold and valid interpretations of resilience is
encouraged, with the hope that they would bring about vibrant analysis and multi-

disciplinary understandings of resilience.

2.2. Resilience as a Concept and its definitions

The resilience concept originated in the field of social ecology in the late 1960s
and early 1970s (Lewontin, 1969; Rosenzweig, 1971; May, 1972; Holling, 1973). Its
etymology is Latin, derived from the word resilire, meaning to spring back, or rebound.
Holling (1973), the most notable scholar in the field, used resilience to describe a
‘measure of the persistence of systems and their ability to absorb change and disturbance
and still remain the same relationships between populations or state variables (Holling,
1973, p. 14).

In the 1980s and 1990s, resilience had come to being utilized in disaster
discourse particularly by engineering society, largely referring to physical infrastructure.
This marked a significant shift away from its ecological influence towards engineering
resilience (See a list of widely recognized definitions of resilience in table 2.1). In other
words, it does not incorporate coping capacity, but signifies resisting change and
maintaining the steadiness of the system. Structural hazard mitigation is a good

example.
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Table 2.1 List of some resilience definitions

Year Definition Author(s)

1973 | An ecosystem is the measure of the ability of an ecosystem to absorb changes and still persist. Holling

1981 | The measure of a system’s or part of the system's capacity to absorb and recover from occurrence of a hazardous Timmerman
event.

1984 | The speed with which a system returns to its original state following a perturbation. Pimm

1988 The capacity to cope with unanticipated dangers after they have become manifest, learning to bounce back. Wildavsky

1995 | The buffer capacity or the ability of a system to absorb perturbation, or the magnitude of disturbance that can Holling et al.
be absorbed before a system changes its structure by changing the variables.

1998 | Afundamental quality of individuals, groups and organisations, and systems as a whole to respond productively | Horne and Orr
to significant change that disrupts the expected pattern of events without engaging in an extended period of
regressive behaviour.

The ability of an individual or organisation to expeditiously design and implement positive adaptive behaviours Mallak
matched to the immediate situation, while enduring minimal stress.

The capacity that people or groups may possess to withstand or recover from the emergencies and which can Buckle
stand as a counterbalance to vulnerability.

1999 | Alocale is able to withstand an extreme natural event without suffering devastating losses, damage, diminished | Miletti
productivity, or quality of life without a large amount of assistance from outside the community.

The capacity to adapt existing resources and skills to new systems and operating conditions. Comfort

2000 | The ability of groups or communities to cope with external stresses and disturbances as a result of social, Adger
political and environmental change.

2001 The ability to resist downwards pressures and to recover from a shock. From the ecological literature — property | Alwang et al.
that allows a system to absorb and use and even Bénéfit change Where resilience is high; it requires a major
disturbance to overcome the limits to qualitative change in a system and allow it to be transformed rapidly into
another condition.

The ability to recover from the shock. Households with a low resilience are in an extremely hazardous state and Carter and May
may be forced to sell off or neglect the accumulation of productive assets in order to survive.

An active process of self-righting, learned resourcefulness and growth— the ability to function psychologically at | Patonet al.
alevel far greater than expected given the individual's capabilities and previous experiences

The capacity to cope with uncertainty and surprises while maintaining overall system persistence. It is about Barnett
learning from error how to bounce back in better shape.

2002 | A potential of a system to remain in a particular configuration and to maintain its feedbacks and functions, and Walker et al.
involves the ability of the system to reorganize following the disturbance driven change.

2003 | The ability to respond to singular or unique events. Kendra and

Wachtendorf
The capacity of the damaged ecosystem or community to absorb negative impacts and recover from these Cardona
The ability of an actor to cope with or adapt to hazard stress. Pelling

2004 | Resilience of a system needs to be considered in terms of the attributes that govern the system’s dynamies. Walker et al.
Three related attributes of social-ecological systems (SESs) determine their future trajectories: resilience,
adaptability, and transformability. Resilience is the capacity of a system to absorb disturbance and reorganize
while undergoing change so as to still retain essentially the same function, structure, identity, and feedbacks,
having four components—latitude, resistance, precariousness, and panarchy.

2005 | The capacity of a system, community or society potentially exposed to hazards to adapt, by resisting or changing | UNISDR
in order to reach and maintain an acceptable level of functioning and structure. This is determined by the
degree to which the social system is capable of organising itself to increase this capacity for learning from past
disasters for better future protection and to improve risk reduction measures.

2006 | The resilience approachis concerned with how to persist through continuous development in the face of change Folke
and how to innovate and transform into new more desirable configurations.

2007 | Aresilient unit ‘absorbs shocks and reorganizes itself following stresses and disturbance while still delivering Allison et al.
Beénéfits for poverty reduction’.

2008 | Resilience refers to a system’s capacity to deal with change and to continue to develop. Boyd et al.
Resilience involves the ability of systems to restart quickly after a hazard has struck, and to ‘adapt existing Cannon
resources and skills to new systems and operating conditions’... the ability of an actor to cope with or adapt to
hazard stress.

2013 | The ability of people, households, communities, countries, and systems to mitigate, adapt to and recover from USAID

shocks and stresses in a manner that reduces chronic vulnerability and facilitates inclusive growth.

Resilience has the capability to 1) adapt to changing contexts, 2) withstand sudden shocks and 3) recover to a

World Economie

desired equilibrium, either the previous one or a new one, while preserving the continuity of its operations. The Forum
three elements in this definition encompass both recoverability and adaptability.

Resilience is not just about the ability to maintain or return to a previous state; it is about adapting and Béneé et al.
learning to live with changes and uncertainty. There are three types of capacity that are important in helping

people do this: (i) absorptive capacity; (ii) adaptive capacity; (iii) transformative capacity.

Resilience is the capacity of a system, be it an individual, a forest, a city or an economy, to deal with change and Stockholm
continue to develop. It is about the capacity to use shocks and disturbances like a financial erisis or climate Resilience
change to spur renewal and innovative thinking. Centre
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These two dimensions of resilience drawn from ecological community (the
ability to bounce back quickly) and engineering community (the ability to maintain the
system’s constancy against disturbances) epitomises the need for flexibility on the one
hand, and sturdiness on the other, as a formula for managing disasters. The divergence
and convergence of these two dimensions has given birth to an overwhelmingly large

number of concepts for discussions and understandings of resilience.

In the more contemporary context, the ‘capacity to recover’ and ‘degree of
preparedness’ are parts of what scholars are inclined to refer to ‘resilience’. For example,
Cutter et al. (2008, p. 600) explain that ‘resilience within hazards research is generally
focused on engineered and social systems, and includes pre-event measures to prevent
hazard-related damage and losses and post-event strategies to help cope with and
minimise disaster impacts. Among the more recent ones, UNISDR (2009, p. 24) defines
resilience as the ‘ability of a system, community; or society exposed to hazards to resist,
absorb, accommodate to and recover from the effects of a hazard in a timely and efficient
manner, including through the preservation and restoration of its essential basic
structures and functions’; and many more technical definitions have been introduced in

the literature (e.g. Manyena, 2006; Bahadur et al., 2010).

Furthermore, resilience has sometimes been presented or understood in the
past as an outcome. However, an increasing number of academics and practitioners now
recognises resilience in a more useful way that resilience conceptualization should be
understood as an ability or a process leading to a desired outcome(s) (Pfefferbaum et al.,
2005; Norris et al., 2008; UNISDR, 2009; Mitchell and Harris, 2012). From the ability
perspective, resilience is the ability to resist, recover from, or adapt to the effects of a
shock or a change. While, from the process perspective, it is a continual process of
learning and taking responsibility for making better decisions to improve the capacity to
handle hazards. These dynamic interpretations have been added up to the resilience
discourses as opposed to the conventional perceptions that were considered on the basis

of equilibrium and constancy.

As the list of some definitions of resilience indicates, the definitions are diverse,
reflecting the complex and multidisciplinary nature of the concept. McEntire et al. (2002)
argue that individuals, or communities may possess resilience of different aspects and
degrees which varies over times. This poses one of the challenges that obstructs scholars

from reaching an agreement on a universal definition of resilience. Hence, finding
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consensus or common basis on the definition of resilience concept is challenging, or even

not fruitful to do so (MacAskill and Guthrie, 2014).

However, resilience definitions relatively have some similarities. In general, key

aspects of resilience can be gathered as follows.

From socio-ecology, resilience is often understood as the functionality of a
system and its dynamics and self-reorganizing ability after stresses or shocks.
Hence, resilience is perceived as a process or ability rather than an outcome.
Some definitions consider resilience in a long term perspective, which is likely
resemble to the notion of bouncing-back, specially emphasizing the recovery
process. Therefore, it suggests that one of the factors for evaluating disaster
resilience be the recovery time that a system takes to return to its previous
conditions or status quo.

Resilience can be conceptualized as an ability of the systems or units within the
system to absorb, reduce, or modify impacts or consequences of potential shocks.
This implies preparedness or being able to predict or take a precautionary
measures before actual events occurs.

An ability to adapt is also cited as an element of a resilient system. This includes
the ability to adapt to an impact of a disaster, to adapt to the new environment
after a disaster, and/or to learn from past experiences. This points out that the
system will adapt to better address future disasters. This implies mitigation
and preparedness.

Resilience is perceived as a ‘sibling concept’ of vulnerability. It is sometimes
understood as an opposite of vulnerability; yet, they are sometimes viewed as
resembling concepts. This line of thinking has pushed both concepts the subjects
of circular reasoning. Section 2.3.1 discusses the issue in details.

Resilience is often linked to sustainability or sustainable livelihoods. It implies
that increasing livelihoods can somehow contribute to the level of resilience. In
other words, enhancing resilience can come in the form of enhancing livelihoods.

Section 2.3.2 discusses the issue in details.

2.3. Resilience and its related topics
2.3.1. Resilience VS Vulnerability

Although resilience and vulnerability have separate epitomic roots, resilience is

often used as a synonym for vulnerability reduction. Yet, some the differences between

them can be identified. Béné et al. (2012, p. 15) point out that both concepts are seen as
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a ‘sibling concept, yet siblings do not always see eye to eye. Despite the ongoing debates
over their content and definition, identifying the convergence and divergence of
resilience and vulnerability is necessary because discussions on resilience will have to
refer to vulnerability at some points as both concepts overlap and provide their own

Instruments which can be incorporated in some cases'’.

The term ‘vulnerability’ has entered into the disaster discourse as the disaster
paradigm shifted towards the notion that disasters are more a result of socio-economic
vulnerability more a natural phenomenon. Since then, there has been a large variation
of vulnerability definitions. The large number of definitions is a mirror of diversities and
differences in terms of theories, philosophies, and methodologies which disaster scholars
have put their efforts into. In spite of the fact that vulnerability has given credit in
disaster risk management and planning, it faces a number of restrictions and limitations
in terms of conceptualization and practicality. Vulnerability measurement and
evaluation are often inadequate to capture complexity of systems when dealing with

disasters.

Peter Timmerman (1981)’s article entitled ‘Vulnerability, Resilience and the
Collapse of Society’ has chiefly generated a momentum of the widespread utilization of
vulnerability in relations to resilience. A number of scholars propose the inclusion of
some elements of resilience to the understanding of vulnerability (Cardona, 2003; Adger,
2006; Miller et al., 2010). This justifies the connection between vulnerability and
resilience that they are both about responding to disturbances and its implications to
reduce the impact of them. Adger (2006) argues that the level of vulnerability is
influenced by the aggregation or corrosion of social-ecological resilience. Another
example of vulnerability definitions that seems almost resemble to resilience includes
that of Blaikie at al. (1994, p. 11): ‘By vulnerability we mean the characteristics of a
person or a group in terms of their capacity to anticipate, cope with, resist and recover

from the impact of a natural hazard.

Additionally, both concepts have put themselves into the subjects of circular
reasoning: a system lacks resilience because it is vulnerable; it is vulnerable because it
lacks resilience. The problem is not of the circular explanations, but rather it is the line
of thinking that being more vulnerable can often, though not necessarily, be less resilient
(Béné et al., 2011). Maybe this could answer why practitioners have attempted in doing

vulnerability analysis as it as it somehow identifies related methodology for resilience
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1Improvement.

While some scholars discuss differences of both concepts in their articles
(Manyena, 2006; Miller et al. 2010), Gallopin (2006) and Klein et al. (2003) warn against
breaking the both concepts as North-South opposites due to its ability to comprehend
and catch human systems in the development studies. Therefore, it could provide a
stepping stone in the way that could encourages convergence of resilience and
vulnerability, rather than adopting one approach at the expense of the other (Béné et al.,
2011). Resilience also fills gaps in vulnerability thinking (Gallopin, 2006) as follows:

e Resilience represents the need to level up the capacity of systems in order to
deal with, reduce the impact of, and speed up the recovery from disasters.

e Resilience focuses on the complete cycle of disaster management by putting
emphasis on increasing the ability to address damages from disasters.

e Resilience is a proactive concept. It encourages collective efforts to better
address disasters because resilience is a broader concept covering a large part

of the risk spectrum and focuses the capacities and how to enhance them.

2.3.2. Resilience and Sustainable Livelihoods

The ability of ‘bouncing back’ has influenced the discussion and debates over
resilience on what it should really entails. From the viewpoint of sociology, bouncing back
is interpreted and implied the returning or recovering to the previous conditions (status
quo) that may have been good or bad to be in (Klein et al., 2003; Adger, 2000). Smithers
and Smit (1997) often demonstrate the relations between resilience and the state of
‘entrenchment’. Handmer et al. (1996) view it as ‘resistance’. This way of thinking may
influence us to think that promoting and enhancing resilience is almost resemble with
the maintenance of the current state or status quo, instead of advancing towards
enhancing and empowering capacities within. Brooks (2003) proposes that, instead of
emphasizing on developing resilience of existing units, it may be rational or fruitful to

replace the units with ones that are better suited to the conditions.

Apart from the resistance or entrenchment implication of the resilience concept,
Dodman et al. (2009) highlights the expansion of resilience to include improvement in
development. From this line of thinking, resilience can be related to sustainable
livelihoods, in the manner that improving or enhancing livelihoods can be considered a
way to promote resilience (Chambers and Conway, 1992). Frankenberger et al. (2014)

even encourage that resilience policy should aim at positive livelihoods enhancement
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rather than resilience itself. They developed Resilience Programming Framework that

suggests resilience can be evaluated by development and livelihoods indicators.

A number of research and models that include sustainable livelihoods into
resilience development often gathers around the Sustainable Livelihoods Framework
(SLF), shown in Figure 2.1. Especially for an attempt to evaluate resilience, the five

livelihoods assets, highlighted within the yellow circle) are used as a starting point.
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Figure 2.1 Sustainable livelihood framework

Source: Department for International Development

2.4. Summary

This chapter reviews a wide range of related literature to evaluate and capture
the fundamental essence of the resilience concept. The existing definitions and various
conceptualizations studied in the chapter provide better understanding about resilience.
The similarities of resilience definitions points to the ability of a system to deal with,
address disaster impact, and, when affected, recover fast and learn to better cope with

future risks.

Furthermore, it suggests that (1) there are challenges in terms of
conceptualization of resilience; and (2) resilience concept has more potential in
advancing disaster research than wvulnerability. Generally, the literature review
provides the theoretical ground for this research to further develop an analytical

framework for national disaster resilience, which is illustrated in Chapters 3 and 4.
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Fully aware of the inconsistency of the resilience definitions, this research is
likely to build its working ground on the notion which discusses that vulnerability and
resilience are viewed as separate but often linked concepts, and includes the ex-ante
conditions and the ex-post processes strengthening the ability to anticipate, reorganize,

change, and learn in response to disturbances.
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CHAPTER 3
CONSTRUCTING AN ANALYTICAL FRAMEWORK
FOR NATIONAL DISASTER RESILIENCE

3.1. Introduction

The key objective of this chapter is to create an analytical framework where
national disaster resilience can be measured and indicators can be identified. To attain
the objective, a number of related frameworks from the literature were thoroughly
studied in order to identify key elements that can be used to measure national disaster
resilience. Based on the review, a working definition of national disaster resilience and
an analytical framework for national disaster resilience are developed. This chapter
presents the journey of constructing an analytical framework. The following questions
will be made clear: How is disaster resilience understood? What makes a system
resilient? What are resilience characteristics and its components? With what framework

1s resilience measured?

3.2. Literature Review

Because of the findings that (1) the definition of the concept of disaster resilience
is highly inconsistent, and that (2) the interactive dynamism of the systems within a
country are complex, evaluating national disaster resilience is challenging. It requires
the knowledge on how resilience is determined, measured and enhanced, as well as clear
understanding of the components of national disaster resilience. There are currently a
number of conceptual frameworks or models that intend to measure or give a general
comprehension of resilience. Yet, it is not apparent what really prompts resilience or
what parameters ought to be used to measure it, due to the multidimensional nature of
resilience and its multifaceted components. Therefore, it is crucial to review those
frameworks, particularly to develop an instrument to understand national disaster
resilience because they might give some valuable guidance. Above all, those frameworks
exemplify a structure where relevant indicators and indices of resilience can be identified

and assessed.

For the purpose of this study, four frameworks of resilience and two frameworks
of vulnerability are studied and discussed in this chapter. The reason why it is important
to additionally review concept of vulnerability is the link between resilience and

vulnerability as measuring resilience at some points will have to come to vulnerability.
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3.2.1. Resilience Frameworks
3.2.1.1. Resilience as a System of Systems: Panarchy

This is perhaps the most ambitious conceptual framework to explain resilience.
The system theory is based on the idea that the various systems have resilience and
share synergies, connections and interactions across temporal and spatial scales.
Resilience can therefore be interpreted as a ‘system of systems (Bristow et al., 2012) or
‘complex adaptive system’ (Allen et al., 2005). The system complexity comes from the
continuous interactions between participants and the resulting responses. The
interacting participants within as well as between systems (and across scales) range
from individuals and households to communities and national states. Resilience as a
product of a system of systems is also known as ‘Panarchy’, coined by Gunderson and

Holling (2001) to describe the interaction and linkages between coupled human—natural
systems and their continual cycles of adaptation, growth and restructuring.

The ability of the panarchic characteristic, or resilience, to cope with stress or
disturbance depends on both its actors (or participants) and, more importantly, on how
these actors influence each other. Yet, understanding the multiplex interactions within
and between them remains highly challenging because system’s actors interact and
produce unpredictable and unintended impacts and consequences (Bristow et al., 2012).
It 1s argued that the dynamic characteristics of a system cannot be completely
comprehended in lieu of accounting for the dynamics of other cross-scalar and

hierarchical influences within the system.

There is also disagreement on the type and timing of when and how resilience
can be spotted. Haimes argues that, resilience of a system can be measured only in terms
of the specific threat (input) and the system’s recovery time and the associated composite
costs and risks’ (2009, p. 498). This contradicts the comprehensive approach, which do
not specify a specific stressor (Cutter et al., 2010). In regard to the timing of resilience,
Allen et al. (2005) question whether resilience can be evaluated or measured before
disturbances or shocks occur because there would not be reaction or response from a
system without stressors. Others claim that, at any given time, the actual or potential
performance of any system can be measured as a point in a multidimensional space of

performance measures’(Bruneau et al., 2003, p. 736).

3.2.1.2. R4 Framework and TOSE domain

In the hazards field, the resilience models are largely developed around
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engineering field. The R4 framework of resilience, developed by the Multidisciplinary
Center of Earthquake Engineering Research (MCEER), was developed based on the
assumption that resilience diminish the possibilities of failure and its consequences, and
the recovery time. There are four determinants of resilient infrastructure, namely 4R:
Robustness, Redundancy, Resourcefulness, and Rapidity (Bruneau et al., 2003; Tierney
and Bruneau, 2007).

1. Robustness is the capacity of systems, system elements, and other units of
analysis to withstand hazard events without significant degradation of
performance.

2. Redundancy is the extent to which systems, system elements, or other units
are substitutable, that is, able of satisfying functional requirements, if
significant degradation or loss of functionality occurs.

3. Resourcefulness is the ability to diagnose and prioritize problems and to
initiate solutions by identifying and mobilizing material, monetary,
informational, technological, and human resources.

4. Rapidity is the capacity to restore functionality in a timely way, containing

losses and avoiding disruptions.

Tierney and Bruneau (2007) also identified four dimensions or domains of
resilience known as TOSE: Technical Domain, Organizational Resilience, Society, and
Economies. TOSE is further elaborated into PEOPLES resilience framework, aiming at
defining and measuring disaster resilience for a community at various scales. PEOPLES
attempts to address simultaneously the assets of the community and their functionality
at various geographic and temporal scales and identifies seven dimensions that
characterize community functionality: (1) Population and demographics, (2)
Environmental/Ecosystem, (3) Organized governmental services, (4) Physical
infrastructure, (5) Lifestyle and community competence, (6) Economic development, (7)

Social/cultural capital.

3.2.1.3. Disaster Resilience of Place: DROP model

Disaster Resilience of Place (DROP) is proposed by Cutter et al. (2008). Their
effort is (1) to ameliorate the shortcomings in existing vulnerability and resilience
models and (2) to provide a conceptual basis for establishing baselines for measuring
resilience. DROP is formed to show the relationship between vulnerability and resilience.
It is largely based on that the model is made to address natural hazards. The

fundamental focus is on social resilience of place. It also presents resilience as both an
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antecedent condition and a process, where the antecedent conditions can be viewed as a

snapshot in time or as a static state.

Antecedent Conditions ————) Post -Event

Event
- Char t g
- Immediate effects

Hazard or
Disaster
Impact

Inherent
Vulnerabilty

Adaptive
Resilience?
- Improvisation
- Social Learning,

] Short-Term —> Longer Term

Figure 3.1. The schematic representation of the DROP model

Source: Cutter et al., 2008

In sum, the DROP model has two main components (see Figure 3.1). The first
segment comprises the antecedent conditions (the inherent vulnerability and inherent
resilience) which are the product of the interactions of the social, natural and built
environment systems. The hazard impacts are the consequences of the antecedent
conditions, hazard events, and the capacity to cope and respond. The second segment
comprises the abilities to manage the disaster impacts, which incorporate coping,

absorptive and adaptive capacities.

3.2.1.4. 3-D Resilience Framework

Béné et al. (2012) propose the utilization of the three components of resilience,
absorptive, adaptive, and transformative capacity (see Figure 3.2), the elements of an
analytical framework aimed at capturing what really ‘strengthening resilience’ means.
Béné and his team build their model on the multicity of resilience features such as
‘buffering impacts’, ‘returning to pre-shock situation’ or ‘bouncing back’, ‘shock absorbing’,
‘evolving and adapting’ and ‘transforming’. The multicity of resilience points to the need
for a more elaborated concept that grasps these components. The essential point of the
framework is that resilience emerges as the result not of one but all of these three
capacities: absorptive, adaptive and transformative capacities, each of them leading to

different outcomes: persistence, incremental adjustment, or transformational responses.

These distinctive reactions can be connected theoretically to different intensities
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of shock or change. The lower the intensity of the shock, the more likely the system will
be able to cope with it effectively, for instance, to absorb its impacts without consequences
on its function, status, or state. The ideal outcome after a crisis is resistance, meaning
that the system has enough capacity to effectively shield off the stress and, accordingly,
there is virtually no dysfunction. Béné et al. exemplify the human immune system as

one of the most effective resistance strategies known to exist.

flexibility c.hange
Absorptive coping Adaptive Transformative
capacity Capacity Capacity
[per:-jsrence] lincremental adjustment) (tran sfarman'rfnm' responses)
Resilience

Figure 3.2. The 3D resilience framework

Source: Béné et al., 2012

3.2.2. Vulnerability Frameworks

Like resilience, vulnerability research has encountered the multiplicity of
approaches, scopes, and interpretations. It is also not surprising that vulnerability
models diverge in terms of explaining the root causes of vulnerability. Few researchers
have attempted to combine all the factors that contribute to vulnerability. This research
reviews 2 interrelated frameworks of hazard vulnerability: (1) Wisner et al.’s pressure
and release model (Wisner et al., 2004); and (2) Turner et al.’s (2003) framework of
vulnerability analysis. The latter is built on the former and extended to include resilience

into its framework.

3.2.2.1. Pressure and Release Model (Vulnerability Progression)

The general Pressure and Release (PAR) model is proposed by Wisner and
Blaikie et al. (2004) shown in Figure 3.3. Its fundamental point is that a disaster is the
crossing point of two forces: the procedures creating vulnerability on one side, and the
natural hazard event on the other. Wisner and Blaikie et al. (2004, p. 50) compare it as
a ‘nutcracker, with Increasing pressure on people arising from either side — from their
vulnerability and from the impact of the hazard of those people. The circumstances that

determine vulnerability are grouped into three categories: (1) roots causes, (2) dynamic

38



pressures, and (3) an unsafe conditions. Root causes includes well-established,
widespread processes within a society and economy: the political and economic ideologies,
which affect the allocation and distribution of resources, and reflect the distribution of
power. Dynamic pressures are processes and activities that translate the effects of root
causes into vulnerability of unsafe conditions. Unsafe conditions include the specific
forms where the vulnerability of a population is expressed in time and space in
conjunction with a hazard. The pressure and release model is designed to track the

progression of vulnerability from root causes to dynamic pressures to unsafe conditions.

THE PROGRESSION OF VULNERAEBILITY
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Figure 3.3. Pressure and Release (PAR) model

Source: Blaikie and Wisner et al., 2004

3.2.2.2. Framework of Vulnerability Analysis

Turner et al. (2003) proposed the Vulnerability Analysis framework. It is an
extension of PAR model, where it captures the complexity and interactions involved in
vulnerability analysis. It fills the gap that PAR model insufficiently addresses in terms
of the coupled human-environment systems by drawing attention to the different
variables and multiple linkages that potentially influences the vulnerability. The
framework makes use of the flowchart (Figure 3.4) to show how social and environmental
forces interact to create situations vulnerable to sudden changes. It also demonstrates
that vulnerability is registered not by exposure to hazards (perturbations and stresses)

alone but also resides in the sensitivity and resilience of the system experiencing such
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hazards.

Here, resilience is seen in relations to vulnerability. Resilience is determined
collectively by coping mechanisms, whether autonomous action or planned, public or
private, individual or institutional, tactical or strategic, short- or long-term, anticipatory

or reactive in kind, and their outcomes.

To summarize the frameworks discussed above, generally have demonstrated
that there is important component that can be used to conceptualize national disaster
resilience: capacities (coping, absorptive, adaptive, and transformative) and (2) factors

that influence resilience which can be categorized in many ways.

System operates at multiple
spatial, functional, and temporal scales

Variability & change
in human conditions

Interactions of hazards
(perturbations, stresses,
stressors)

|

Variability & change
in environmental
conditions

Drivers/causes Consequences

Figure 3.4. Turner et al.’s vulnerability framework

Source: Turner et al. (2003)

3.3. Working Definition of Resilience

In the wake of the new millennium, resilience has become a principal theme
across a wide range of disciplines. Each discipline, including ones in the disaster
discourse, attributes its own working definition to the term. For the purpose of this

dissertation, disaster resilience is defined as:

40



An ability or capacity of its systems to bounce back from, withstand and cope
with, adjust to the impact of, and recover from the effects of disturbances or
shocks in a timely and effective manner through shock anticipation, absorption,
adaptation, transformation and restoration of its essential basic structures and
functions. It is an ability that is inherent within a country and is the product of

the country’s systems.

Implied by its working definition, this dissertation embraces the influence of the
3D resilience framework, the DROP framework, and the system theory over resilience
concepts, see Figure 3.5. It is because resilience applies to varied entities, ranging from
individuals to countries, and the critical aspect is to avoid investigating any of them in
1solation. It is necessary to consider a country as a system that is comprised of smaller
systems or sub-systems. National disaster resilience is inherent and the result of

resilience of those smaller systems or sub-systems.

...bouncing back from,

withstanding and coping with,

...maintaining and restoring

adjusting to the impact of, and essential functions in the time of

recovering from the eftects of meEEs ...resilience is the ability that is
disturbances or shocks in a timely inherent within a country

and effective manner through ...resilience is the product of the

shock anticipation, absorption, country’s systems

adaptation, transformation

From the 3D resilience framework From the system theory From the DROP framework

Figure 3.5. The working definition of national resilience

3.4. Understanding National Disaster Resilience through a Framework

In order to understand resilience, the following proposed analytical framework,
DROP/3D, is derived chiefly from Cutter et al. (2008) DROP model and Béné et al. (2015)
3D framework of resilience. The DROP model originally focuses on community resilience;
but, this reserach proposes that the model can be adjusted to understand resilience at
national level when combine with others. It paves the way to utilize the inherent
resilience as its conceptual basis; and its simplification of reality makes it easier to
understand resilience, though some details are left implicit. The 3D framework of
resilience comes to fill the gap where the DROP model does not seem to do. The model’s
classification of resilience capacity helps explain what capacities resilience has. Figure

3.6 shows schematic presentation of the DROP/3D.
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Figure 3.6. DROP/3D

Drawn from Béné et al. (2012), resilience is the result of three capacities:
absorptive, adaptive and transformative capacities. When a country interacts with
hazards (shocks, stressors, or disturbances), its immediate impacts are increased or
decreased by the level of absorptive coping capacity. However, when the absorptive
capacity is exceeded, the system will then exercise their adaptive resilience. This
adaptive resilience can be referred to the various adjustments that people (or
participants in the system) undergo in order to continue basic functions or structural
identity. These adjustments can be in many forms (for instance, embracing new farming
techniques, altering farming practices, diversifying livelihood bases, engaging in new
social networks, etc.). These adaptations can be made by an individual or a collective
action, and they can take place at any levels (intra-household, groups of
individuals/households, community, nation, village etc). Béné et al. (2012) point out that
adaptation is a continuous, incremental process which is challenging to track or evaluate.
People may not even be aware of how they adapt to changing circumstances or how they
improve their work skills. In addition, people don’t adapt to one specific stressor, but
rather to a broad combination of changes. In fact, it is rarely possible to disentangle the
multiple changes to which people are responding, and it makes little sense to try to do
so as what would be perceived as an adaptation for one household could be part of a

coping strategy for another.
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Eventually, if the change required is so large that it overwhelms the adaptive
capacity of the system, transformation has to occur. It results in alterations in primary
structure and function. These transformational changes often involve shifts in the
nature of the system, the introduction of new state variables and possibly the loss of
others. It can be a deliberate process, initiated by the people involved, or it can be forced
on them by changing environmental or socioeconomic conditions. What the growing body
of literature that discusses transformational changes highlights is that the main
challenges associated with transformation are not of a technical or technological nature
only. Instead, as pointed out by O’Brien (2011), these shifts might incorporate a blend of
mechanical developments, institutional changes, behavioural movements and social
changes; they often include the scrutinizing of qualities, the testing of suppositions, and
the ability to nearly analyse settled convictions, characters and generalizations. In other

words, they challenge status quo.

To be fruitful, these transformational changes therefore require changes to
entrenched systems maintained and protected by powerful interests. There are,
consequently, enormous barriers to transformation, rooted in culture and cognition and
expressed through economic and social policies, land-use legislation, resource

management practices, and other institutions and social practices.

Like the DROP model, the DROP/3D emphasizes the pre-event conditions. The

pre-event conditions can be called in many ways, e.g. inherent or antecedent conditions

PRE-EVENT CONDITIONS (Cutter et al., 2008) or prevalent or baseline conditions

SYSTEMS (Cardona, 2005). They are a product of systems within
a country and include inherent resilience. Cutter et al.

(2008) proposes that the antecedent conditions are a

Inherent

Resilience

product of place-specific multi-scalar processes that
occur within and between social, natural, and built
environment systems. Antecedent conditions include

both inherent vulnerability and inherent resilience.

However, this dissertation sees the need to extend the
concept. Combined with the system theory, it proposes that inherent resilience is a

product of systems resilience.

3.5. Identifying Resilience Components

Through literature review, attempts to identify the presence of resilience has
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traditionally aimed at assessing country’s assets or capitals (Mayunga, 2007). This
depends on the idea that frameworks are by and large consisted of capitals or resources,
while they rely upon frameworks for their presence and upkeep. They can be both
physical (basic) and non-physical. However, there are key shortcomings of asset- or
capital-based approaches to resilience. To consider a country just as a set of capitals
neglects the fact that a country is a social, economic and political construction as well as
a physical one. Many non-structural capitals within countries are often overlooked due
to difficulties to identify and assess. A country is built on social assets as much as the
physical assets of buildings and roads. The relationship between physical and social
networks is instrumental to understanding how physical assets may contribute to city

resilience.

From the DROP/3D model proposed, the pre-event conditions, entailing inherent
resilience, 1s the result of resilience of those smaller systems or sub-systems. Although
each country is uniquely shaped by its geographical characteristics, its population, and
its history, the systems within a country generally perform similar services; to name a
few, providing basic infrastructure, facilitating good flow of trade and services,
developing and enforcing legislation. Therefore, systems within a country are easier to
compare in terms of their characteristics or qualities of resilience than countries
themselves. It is more common to investigate the resilience of specific systems rather
than the resilience of ‘the country’ as a system in itself (Gall, 2013). The systems
approach gives advantages to the analysis as it recognises both structural and non-
structural components, and human and physical systems (Gall, 2013). For example, da
Silva et al. (2012) divide systems into three categories, which reflect these institutional,
human and physical groupings: institutional networks; knowledge networks; and

networked infrastructures as shown in table 3.1.
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Table 3.1 da Silva et al.’s three categories of systems

Source: da Silva et al. (2012)

Category System type Example types
Metworked Basic Infrastnucture Food
infrastructure

Water

Shelter

Sanitation

VWaste management
C omimunity wellbeing Education
infrastructure

Health

Power supply
Adwvanced Acute health care
infrastructure

Further education

Manufacturing and processing (factories, industrial
umnits)

Service industries {banking. offices, others)
Enabling Public transport - local level
infrastructure
Transport - regional and global levels
Transport of goods (freight, ports)

Communications

Knowledge nformation flows Systems for the dissemination of information (e.g. radio
networks stations, the imemet, others)
Technology Metworks to develop and access technology (e.q.
research and development centres)
Education Institutions for education and knowledge generation
{e.g. schools, universities)
Institutional Governance Systems for governing and decision making {e.g.
networks governmment structures, community associations,

business associations) and rules and practices
supporting interaction (e.g. justice, tenure & rights,
markets)

Social systems Systems of social relationshipe, hierarchy, status,
poweer, exchange, social reproduction

C ulture Systems for interpretation, including issues of faith,
myth and user behaviour {e_g. religious beliefs and
ethical positions)

Economic systems Systems regulating production, exchange, and finance
{e.g. markets, labour conditions, funding tools)

To build its own list of systems for a country, this dissertation stocktook eleven
overlapping understandings of resilience in various fields, proposed by socio-ecologists.
It broke down their potential components as shown in Table 3.2. (for more details, refer
to Annex 1). From the study, the key findings regarding systems within a system are as
follow:

e There is no limit on the number or an exact number of systems or subsystems
that a resilient system should have.

e Systems within a system can be classified according to various criteria e.g.
sectors, institutions, capitals, and assets, etc.

e Aresilient system has distinct qualities or characteristics to differentiate it from

ones that is simply proper or sustainable.
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Table 3.2. Metric table of resilience understandings

Au% (:];(S)’ Conceptualisations Perspective Elements/components Comp(})r?;:ﬁ?;/lg;s tems Peré%?;;‘;:e%:;g:wy
Adger, Social resilience as the e Economic growth e Economic system e Diverse natural resources
2000, 2002 ability of human e Distribution of wealth e Livelihood e Low frequency and intensity

communities to withstand e Degree of dependency on natural resources e Environmental system of extreme events
external shocks e Environment variability o Legislative system e Stable livelihoods
e Stability of Livelihoods e Social institution e  Equitable distribution of
e  Mobility and migration assets
e Level of functional diversity e  Responsive
e Degree of legitimacy of institutions e Dynamic
e Resource dependency
Berkes, Resilience as 4 components e Good knowledge of past disturbances, tools, and e Education e Learning
2007 codes of conduct e Ecological system e Diversity
e Large number of species in ecological system e Political system e Self-organization
e Local and indigenous knowledge
e Decentralization
e Self-organization
Cutter et DROP model of resilience e High biodiversity e Ecological System e Diverse
al., 2008 e Large number of social networks e Social system e  Supportive
e High rate of employment e Economic system e Redundancy
e  Wealth distribution o Infrastructure
e High community participations
e High level of functioning of critical infrastructure
Folke, 2006 | Disturbances in a resilient e Network Government System o Political System e Learn to manage
social-ecological system e Learning o Education e  Embrace uncertainty
have the potential for e Governance e Interaction between system
innovations and e Diverse Actors components
development e Non-equilibrium dynamics
Holling, Resilience as persistence of | ¢ Mainstreaming Disaster Risk Reduction e Political System o Flexible
1973 systems, ability to absorb e Levels of well-being o Livelihoods e Dynamic
change and still maintain e Strong social, political, cultural, economic and e Environmental system e Ability to cope
its function natural links e  Open and dispersed
e  Heterogeneous
Manyena, Resilience as a sum of e Community awareness towards disasters e Human Development e Recovery and Bounce back
2006 processes e Human development o IT focus
e Information sharing o Infrastructure e Proactive adaptation to risk
e Political Participation e Governance e Local knowledge and culture
e People-involvement in policies o Civil Society
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Au%l (:;(S)’ Conceptualisations Perspective Elements/components Comp(ii)gﬁilst/l;}lrs tems Peré%f:;i:e%:;EEIeS/
Mayunga, Resilience as 5 Capitals e International involvement e Social system o Trust
2007 e Economic growth: employment, income, investment e Economic system e  Community cooperation
e Education e Human development e High level of knowledge and
e Infrastructure o Infrastructure skills
e Environment e Natural system e Full of resource
e Protection of environment
Osbahr, Resilience as a measure of e Substantial remittance income in community e Economic system o Heterogeneity
2007 the amount of change a e Adaptation actions based on autonomous efforts e Financial system e  Supportive
system can undergo while e Existence of indigenous knowledge e Education e Robust
retaining the same controls | e Existence of effective labour exchanges and e Political system e Participatory
on structure and function agricultural associations e Social network e Polycentric and multi-
e Decentralization of decision making e Livelihoods layered
e Existing social and economic networks e  Accountable
e High degree of community knowledge o Flexible
e Capacity building initiatives e Engagement
e Degree of innovation
Rockefeller Resilience is capacity to e Decentralized systems of decision making o Infrastructure e Dynamic
Foundation, | dynamically and effectively | e Available financial services e Financial system o  Flexible
2009 respond to shifting climate e [Existence of sustainability e Education e  Multi-faceted skills
impact circumstances while | ¢ Mainstreaming of disaster risk management ¢ Redundancy
continuing function at an e High degree of knowledge e High level of planning and
acceptable level e Insurance foresight
e Reducing stressors e Diverse and decentralized
Resilience Resilience as stability, self- e Land tenure systems that promote equity and e Legislative system e  Self-organisation
Alliance, organization and learning sustainable land use e Ecological system o  Diversity
2009 e Diverse groups of species in ecological systems o Education o  Flexibility
e Local knowledge e Civil Society e Dynamic
o  Supportive
Twigg, 2009 | Resilience as an ability to e Policy, planning, priorities and political o Governance e Participatory
absorb stress, to manage or commitment e Risk assessment e  Resourceful
maintain certain basic e Legal and regulatory systems e Knowledge and education e  Skilful
functions and structures e Public awareness, knowledge and skills e Risk management and e Dynamic
during disastrous events e Education and training Vulnerability e  Accountable
and bounce-backability e Environmental and natural resource management e Disaster preparedness an e Flexible
after a disaster e Health and well-being response e Engagement
e Sustainable livelihoods e Livelihoods
e Social protection e Environmental system
¢ Financial instruments
e Organizational capacities and coordination
e Preparedness and contingency planning
o Emergency resources and infrastructure
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From the table 3.2, the potential systems, for evaluation purposes, can be

summarized into seven systems with underlying variables shown in table 3.3.

Table 3.3. Summary of potential systems for evaluation purposes

Systems Variables
1. Human Development Education
Health and Well-being
Sustainable Livelihoods
Variety of Cultures
Experience- and Knowledge-Sharing
Promotion of local and indigenous knowledge
Innovation
Decentralization
Participatory Decision Making
Self-organization
Governance
Regulatory Quality
Rule of Law
Control of Corruption
Economic Growth
Distribution of Wealth
Employment
Savings
Insurance
Financial services
Clean water
Electricity
ICT Access
Transportation
Accommodations
Land tenure
Resource Dependency
Quality of air
Water and sanitation
Environmental Variability
Species Variety in Ecological System
Biodiversity

2. Politics

3. Legislation

4. Economy

5. Infrastructure

6. Environment

7. Ecology

The tables 3.2 and 3.3 will be used as a guidelines to develop composite
indicators, to be explained in the next chapter. The list will be studied in line with
ongoing efforts in measuring a country’s resilience, as well as the consistency with Hyogo
Framework for Action and Post-2015 Framework for Disaster Risk Reduction, then

shortlisted according to data availability, and arranged into thematic categories.

3.6. Identifying Qualities/ Characteristics of Resilience Systems

Conceptualisations of the components of resilience are a significant part of the
‘new’ wave of resilience thinking, which is linked to promoting resilience as a
development agenda (e.g. Manyena, 2006; Rockefeller Foundation, 2009; World
Economic Forum, 2013). Qualities or characteristics of system distinguish a resilient
country from one that is simply sustainable, lively, and prosperous. These characteristics

are perceived to be crucial in preventing failure or breakdown, or enabling timely action
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to be taken. Bahadur at al. (2010) proposed ten characteristics of resilience systems: (1)
high diversity, (2) effective governance, institutions/ control mechanisms, (3) acceptance
of uncertainty and change, (4) preparedness, planning and readiness, (5) high degree of
equity, (6) social values and structures, (7) non-equilibrium system dynamics, (8)
learning, (9) community involvement and inclusion of local knowledge, and (10) adoption

of a cross-scalar perspective.

The Rockefeller Foundation (2009) presents seven ‘qualities’ of resilient cities:
(1) flexibility, (2) a multi-faceted skill set, (3) Redundancy, (4) collaborative multi-sector
approaches, (5) planning and foresight, (6) diversity and decentralization, and (7) plan
for failure. They are similar in function and purpose to the Stockholm Resilience Centre’s
seven principles of resilience: (1) maintain diversity and redundancy, (2) manage
connectivity, (3) manage slow variables and feedbacks, (4) foster complex adaptive
systems thinking, (5) encourage learning, (6) broaden participation, and (7) promote
polycentric governance systems, in that they provide guidance for how to achieve
resilience (Stockholm Resilience Centre, a). In other words, adherence to the ‘qualities’
or ‘principles’ of resilience should put one on the path toward resilience. World Economic
Forum (2013) also proposes an assessment of three resilience characteristics: Robustness,

Redundancy, and Resourcefulness as a way to measure a country’s disaster resilience.

This dissertation found that characteristics proposed by Stockholm Resilience
Centre (a), Bahadur et al. (2010), World Economic Forum (2013), and the Rockefeller
Foundation (2014) draw out areas of convergence. Here, literature review is also carried
out with the hope to extract characteristics or qualities of resilient systems (Table 3.2.).
Some concepts are stated to be characteristics of resilient systems in a number of
different pieces of literature. These characteristics can be assembled into the following

qualities shown in Table 3.4.
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Table 3.4 Key Qualities of Resilient Systems

Comprehensive Integration and alignment between systems promotes consistency Adger, 2000
in decision-making and ensures that all investments are mutually Carpenter et al.,
supportive to a common outcome. Integration is evident within and | 2001
between resilient systems, and across different scales of their Béné et al, 2012
operation. Exchange of information between systems enables them
to function collectively and respond rapidly through shorter
feedback loops throughout the country. Comprehensive quality is
often referred to as Integrated’.

Diverse Redundancy refers to spare capacity purposely created within Folke, 2006
systems so that they can accommodate disruption, extreme Holling, 197
pressures or surges in demand. It includes diversity: the presence Resilience Alliance,
of multiple ways to achieve a given need or fulfil a particular 2009
function. Examples include distributed infrastructure networks and | Carpenter et al.,
resource reserves. Diverse quality is often referred to as 2001
‘Redundant’.

Engaged Inclusion emphasizes the need for broad consultation and Mayunga, 2007
engagement of communities, including the most vulnerable groups. Nelson et al., 2007
Addressing the shocks or stresses faced by one sector, location, or Twigg, 2009
community in isolation of others is an anathema to the notion of
resilience. An inclusive approach contributes to a sense of shared
ownership or a joint vision to build resilience. Engaged quality is
often referred to as ‘Inclusive’.

Flexible Flexibility implies that systems can change, evolve and adapt in Berkes, 2007
response to changing circumstances. This may favour decentralised | Manyena, 2006
and modular approaches to infrastructure or ecosystem Mayunga, 2007
management. Flexibility can be achieved through the introduction Nelson et al., 2007
of new knowledge and technologies, as needed. It also means Osbahr, 2007
considering and incorporating indigenous or traditional knowledge Ostrom, 2009
and practices in new ways. Flexible quality is often referred to as
‘adaptive’.

Reflective The systems that are reflective accepts the prevalent uncertainty Berkes, 2007
and change. They have mechanisms to evolve continuously and will | Folke, 2006
modify standards and norms based on emerging events, rather than | Holling, 1973
seeking permanent solutions based on status quo. Therefore, the Rockefeller
systems learn from their past experiences, and leverage this Foundation, 2009
learning to inform future decision making. Reflective quality is
often referred to as ‘aware of uncertainty and change'.

Resourceful Resourcefulness implies an ability to rapidly find different ways to Cutter et al., 2008
achieve their goals or meet their needs during a shock or when Twigg, 2009
under stress. This may include investing in capacity to anticipate Holling, 1973
future conditions, set priorities, and respond, for example, by
mobilising and coordinating wider human, financial and physical
resources. Resourcefulness is instrumental to restore functionality
of critical systems, potentially under severely constrained
conditions. Resourceful quality is often referred to as Effective’.

Strong Robustness incorporates the concept of reliability and refers to the Béné et al., 2012
ability to absorb and withstand disturbances and crises, without Twigg, 2009
significant damage or loss of function. Strong quality is often
referred to as ‘Robust’.

3.7. Proposed Structure for National Disaster Resilience Measurement

The dissertation proposes PINE - the structure for national disaster resilience
measurment - shown in Figure 3.7. The middle layer represents the four domains of
systems within a country. The outer layer represents the seven qualities of resilient

systems.
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Figure 3.7 Proposed structure for national disaster resilience measurement (PINE)

Given that a country’s systems are varied and that a country’s systems can be
classified in different themes, this research proposes a classification of systems within a
country into four domains: People, Infrastructure, Nature, and Enabling Environment

(represented by the acronym PINE).

People domain represents country’s human capital and aspects that support
human development. It catches distinctive sustenance that empowers the people of a
country, including (1) education that equips people with soft power to achieve life
objectives, (2) livelihood that portrays people’s quality of life in terms of physical and
mental strength, and (3) employment where it represents human security, sources of
income, and career opportunity in terms of training. This domain is based on the fact
that the strength of people in terms of knowledge, skills, health, and physical ability, is
an important asset in building national disaster resilience. They also determine the level

of disaster resilience.

Infrastructure domain discusses built-in, physical, tangible and intangible
infrastructure. Traditionally, infrastructure is often referred to as the built environment,
which comprises hard structures, e.g. e.g. buildings, dams, and bridges, as well as
lifelines such as communication facilities, electricity, transport systems, water supplies.
Yet, in a more intangible sense, infrastructure includes managerial skills of unexpected
events, shocks, hazard events, or disasters. This domain is developed based on the fact
that infrastructure is essential elements for proper functioning of a country. Critical
infrastructure also ensures that a country have resources and support arrangements in

case of disasters.
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Nature domain discusses environmental health and eco-system strength. It
covers stocks of national assets from which resource flows and services essential for
livelihoods are derived. Such resources include forest, biodiversity, marine abundancy,
and minerals. It also includes environmental health, and national regulations regarding
ecological management and preservation. This domain is formed based on the positive

relationship between nature and disaster resilience.

Enabling Environment domain facilitates actors and participants in a country
to involve in development processes in a sustained, efficient, and effective manner.
Enabling environment is different from infrastructure in the sense that enabling
environment reflects elements that comes from main institutions of a country, e.g.
governance, legislation and socio-economics, that are the product of interactions between
civil society and governmental bodies, and that helps people to achieve their optimal

goals. Whereas, infrastructure is what the government provides for its people.

This domain is formed based on the fact that enabling environment allows
people to draw on resources in their countries to increase the likelihood to address
disaster concerns, as well as increase the level of preparedness and ability to take
protective measures. In socio-economic terms, this denotes financial resources that
people use to support their well-being and livelihoods, increase the ability to absorb
disaster impacts, and speed up the recovery process. In terms of governance, it allows
people to express freely. People voices are heard and translated into feedback for
betterment. Control of corruption and government effectiveness play an important role
in time of emergency. It brings about timely response, and fast recovery. In terms of
efficient legislation, it create a levelled environment for competitiveness, orderly society,

and security of a country.
In terms of qualities of a resilient system, the research echoes the seven areas

of convergence found in literature. In Table 3.5, it is the seven qualities of a resilient

systems with summarized explanation bullets:
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Table 3.5 Seven qualities summarized in explanation bullets

Qualities

Explanations

. Comprehensive

Bringing together systems and institutes
Catalysing additional benefits as resources are shared and
collective actions are enabled to achieve greater ends.

. Diverse

Being spare capacity purposely created to accommodate
disruption, extreme pressures or surges in demand
Having multiple ways to achieve a given need or fulfil a
particular function

. Engaged

Having ‘many seats at the table’ for broad consultation
Contributing to a sense of shared ownership or a joint
vision to build resilience

. Flexible

Being willing to adopt alternative strategies in response to
changing circumstance or sudden crises

Flexibility can be made through introducing new
technologies and knowledge, as well as incorporating
traditional practices in new ways.

Favouring decentralization

. Reflective

Being aware of prevalent uncertainty and change

Having mechanisms to evolve continuously based on
emerging events, rather than status quo

Having an ability to learn from the past, and leverage the
learning to inform future decision making

. Resourceful

Having an ability to rapidly recognise alternative ways to
use resources at time of crisis

Having an ability to anticipate future conditions, set
priorities and respond.

Being instrumental to restore functionality of critical
systems, potentially under severely constrained conditions

. Strong

Being well-conceived, well-constructed, and well - managed
Making provision to ensure failure is not disproportionate
to the cause

Having an ability to absorb and withstand disturbances
without significant damage or loss of function
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CHAPTER 4
DEVELOPING AN APPROACH
FOR NATIONAL DISASTER RESILIENCE MEASUREMENT

4.1. Introduction

In this chapter, the utilization of indicators and indices is discussed as an
instrument to assess national disaster resilience. Its emphasis is on the significance and
utilization of indicators and indices and the challenge emerging from creating and
applying them. Then, it outlines an analytical framework where indicators for
measuring national disaster resilience were shortlisted and selected, and summarizes
the final set of indicators. Last, the methods used in aggregating and validating the

indicators are discussed.

National disaster resilience is a highly flexible and multifaceted concept that
has many underlying factors. Therefore, developing a comprehensive instrument to
evaluate national disaster resilience, which represents its related elements and
dimensions, is challenging. At present, there is no settled methodological procedure in
theories and past literature to assess national disaster resilience. As discussed in the
previous chapters, a comprehensive way to measure national disaster resilience should
discuss resilience capacities within a system. Furthermore, the literature on disaster
resilience suggests that a fruitful approach for measuring national disaster resilience is
to assess various forms of systems. This research has identified the four domains of
systems: People, Institution, Nature, and Enabling Environment. This chapter discusses
how these systems are employed to assess national disaster resilience with respect to the
three resilience capacities (absorptive coping, adaptive, and transformative) and how to

form a national disaster resilience index.

4.2. Indicators as Proxies of Disaster Resilience

The utilization of indicators and indices in sociology-related research has
significantly gained popularity. Especially in the disaster research, there are now a
number of set of indicators and system of indices, which are currently being utilized. The
increasing number of goals and objectives under inter-governmental frameworks for
developmental sustainability, which extends to disaster risk management and climate
change, signifies the necessity to develop an ability to evaluate progress. A set of seven
global targets was agreed on at the World Conference on Disaster Risk Reduction in

Sendai in March 2015. The UN Sustainable Development Goals were adopted in
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September 2015; and new targets for reduction of greenhouse gas emissions under the
UN Framework Convention on Climate Change (UNFCCC) are expected to be adopted
at the end of this year. Without a way to assess movement toward these targets, these
global initiatives lose credibility, but more importantly, the interventions and proactive
actions beneficial to human and world’s sustainable development may not be

strategically implemented.

The usage of indicators and indices have been embraced by various scientists in
various fields for different purposes. There is no universally accepted definition of an
indicator. Generally, an index is composed of several different indicators combined
together using some mathematical formulae to give a single value called an index.
Indicators are a standout amongst the most-utilized forms of monitoring progress. The
key to good indicators is credibility rather than volume of data or precision in
measurement. Sandhu-Rojon (2003) argues that a quantitative observation is no more
inherently objective than a qualitative observation, but suggests that large volumes of
data can bring confusion rather than focus. It is more helpful to have approximate
answers to a few important questions than to have exact answers to many unimportant
questions (Spearman and McGray, 2011). Underlying this is the important question of
how many indicators are necessary to accurately tell a story of resilience. Furthermore,
what can be done when no information is available for the most important indicators?
These are major questions that need to be considered in the development of

measurement framework.

Another important dimension of indicators is the type of indicators that are
being collected. This is because indicators can measure inputs, processes, outcomes, or
outputs; and the distinction matters. The distinction between the various types of
indicators is able to bring to the attention of both developers and users of resilience
frameworks what type of information can be extracted from different types of questions
and indicators. This offers a more nuanced and informed approach because it makes it

clear that there are different dimensions of resilience.

Furthermore, there is not a single group of indicators that represent and discuss
all policy perspectives. Indicators are designed to give information that will help
executives make better choices and eventually improve resilience, but will not provide
answers alone. It often appears easier to interpret composite indicators than to identify

common patterns across different individual indicators, and they have also proven
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beneficial in benchmarking level of ability or performance among countries (Saltelli,
2007). However, composite indicators can send misleading policy messages if they are
poorly constructed or misinterpreted. Their "big picture" results might welcome decision-
makers to draw oversimplified analytical or policy conclusions. Hence, indicators must

be seen as a method for starting debates and raising public interest.

Alack of consensus regarding the usability and potential of numerical indicators
to successfully measure resilience has led to debates. Levine and Mosel (2014) proposes
that numerically measuring resilience is impractical, highlighting that resilience cannot
be measured as a ‘singular entity’ because of the various degrees of threat or risk to
which individuals are exposed. However, despite these limitations, the use of indicators
and indices has continued to grow mainly because of the following advantages;

1. If they are properly constructed, indices can be an effective communicative and
planning instrument, and utilized effectively to compare performance and
progress over space and time.

2. Indices provide the big picture. They can be simpler to translate than trying to
find a pattern in many different individual indicators. They encourage ranking
on complex issues.

3. Indices can be used to summarize complex or multi-dimensional issues, in view
of supporting decision-makers.

4. Indices can help attract public enthusiasm by giving a summary figure that can

compare the performance across communities and their progress over time.

4.3. Constructing composite indicators of national disaster resilience

It is significant and helpful to evaluate the conditions that prompt national
resiliency and the country’s performance regarding its comparative national disaster
resilience. Composite indicators are one of the viable ways to achieve the objective. In
this research, composite indicators are utilized to designate individual variables to

produce a national disaster resilience index.

There are a limited number of resilience measurements that utilize composite
indicators at the national scale. On the contrary, at the sub-national scales there are a
number of frameworks attempting to evaluate resilience. Among those efforts are
metrics created to assess the susceptibility of small states to fluctuations within
international economies (Briguglio 1995; Easter 1999) and indicators designed to

measure national wellbeing (Neumayer 2001; Prescott-Allen 2001). Also significant are
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composite indicators of social vulnerability to natural or technological hazards. Cutter
et al.’s Social Vulnerability Index (SoVI) is perhaps the most well-known and widespread
example (Cutter et al., 2003). Additional indices that focus explicitly on aspects of social
vulnerability include the Prevalent Vulnerability Index (Cardona, 2005), and World Risk

Index.

Development of a composite index is a systematic procedure. These steps
include: (1) Developing a framework for indicator selection; (2) Identifying and
developing relevant indicators; (3) Standardizing indicators to allow comparisons; (4)

Weighting indicators and groups of indicators; and (5) Validating the index.

4.4. Framework for indicator selection

The objective of choosing indicators is to make sure that the chosen indicators
are on point, measurable, and most importantly discuss the concept that the
measurement intends to measure (Nardo et al., 2008). Table 4.1 shows the theoretical
framework or matrix that was used as a guide to achieve this goal. The framework
represents a matrix of 3x4 cells. In total there are twelve cells which represent 3
capacities and 4 domains of systems. The columns of the framework represents the

domains of systems while the rows represent the 3 capacities of a resilient country.

Based on this indicator selection framework, disaster resilience indicators were
chosen by identifying the four domains of systems and the three capacities of resilience.
The initial step was to recognize the related components of each resilience capacities.
Then, the second step was to identify indicators for each system domain that are relevant
to undertake each activity under each capacities. In the framework, these indicators are
represented by the word indicator 1 to x. These indicators will be discussed in detail in

the next section.

Generally, this cross-classification technique is helpful to distinguish
exceptional components of a country's domains of systems essential to undertaking
activities of each resilience capacities. In addition, the cross-classification technique
guaranteed content validity of the chosen indicators. This research takes a more
theoretically driven approach by first identifying elements relevant to each resilience
capacities and then indicators from each domain of systems. In other words, the
technique used in this research constructs the overall national disaster resilience index

from the ground influenced by both theoretical and empirical decisions. The final
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selection will be crosschecked with the resilience elements identified and implied by

actual disaster-related events.

Table 4.1. Framework for indicator selection

PINE Domains

Resili iti i
esthence capacthes People Infrastructure Nature Er}abhng
Environment
1. Absorptive coping capacity Indicator 1 to | Indicator 1 to | Indicator 1 to | Indicator 1 to
Definition: Indicator x Indicator x Indicator x Indicator x

The ability to prepare for, mitigate or
prevent the impacts of negative events
using predetermined coping responses in
order to preserve and restore essential
basic structures and functions.

2. Adaptive capacity

Definition:

The ability to adjust, modify, or change its
characteristics and actions to moderate
potential, future damage and to take
advantage of opportunities, all in order to
continue functioning without major
qualitative changes in function or
structural identity.

3. Transformative capacity

Definition:

The ability to create a fundamentally new
system when ecological, economic or social
structures make the existing system
untenable.

Indicator 1 to
Indicator x

Indicator 1 to
Indicator x

Indicator 1 to
Indicator x

Indicator 1 to
Indicator x

Indicator 1 to
Indicator x

Indicator 1 to
Indicator x

Indicator 1 to
Indicator x

Indicator 1 to
Indicator x

Note: x is the number of indicators. The definitions of the three capacities are taken from Béné et al. in OECD (2014).

4.5. Selection of indicators

Apart from the framework for indicator selection presented in Table 4.1, this
research reviewed twelve understandings on resilience, sixteen ongoing efforts in
measuring resilience, and ninety-nine disaster-related events to identify resilience
elements that signify or imply indicators relevant to national disaster resilience
measurement. The selected indicators were crosschecked to make sure of their
consistency with two international frameworks of disaster risk reduction and resilience
enhancement: Hyogo Framework for Action (HFA) and Sendai Framework for DRR.
Then, they were evaluated by data availability.

One of the critical elements of this research is the issue of data availability.
Generally, the indicator selection was partly limited by the unavailability of data. Data
for some potential indicators were not available or not easily accessible; for example,
data on efficiency of land-use planning, insurance penetration, efficiency of emergency
response teams. To make the matter worse, some of the data can only be obtained by

conducting a field survey. In general, data for this research were obtained from a variety
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of secondary and reliable sources and international organizations, mainly from World

Bank, the United Nations, and World Economic Forum.

REVIEW INCORPORATE CHECK
12 resilience 0 ongoing eff(.)ltts m .
understandings measuring resilience disaster- E
Niterature (6 at national level & related events ,1‘ bili
10 at sub-national level) avelllalilyy
Annex 1 Annex 2 Annex 3

The review of resilience understandings and theories is discussed in Table 3.2.,
Chapter 3. The review over ongoing efforts in measuring resilience revealed that there
are a limited number of frameworks directly discussing national disaster resilience.
Therefore, the scope of the review had to expend to cover the ongoing efforts at sub-
national level as to gain wider picture on methodology, frameworks, and indicator
selection. Table 4.2 shows a summary matrix of elements derived from the study of 16
ongoing efforts in measuring resilience (for more details, refer to Annex 2). A preliminary
set of indicators was selected; yet, the composure of the set was chiefly based on theories,

not the reality.
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Table 4.2. Matrix of Elements Derived from Ongoing Efforts in Resilience Measurement

Methodology Data Sources
Name (Developer) Objectives Framework/Model Components Quantitative | Qualitative | Participatory . Seco
Assessment | Assessment Method Primary ndary
National Level
1. AGIR® Results Assessing resilience in terms of 4 food and nutritional security 4 pillars: 1) strengthen and secure
Framework food and nutritional policies: 1) the CILSS Strategic livelihoods & improve social
(AGIR) vulnerabilities Framework for Food Security; 2) protection, 2) strengthen nutrition,
the Agricultural Policy of the 3) sustainably strengthen
West African Economic, 3) the agricultural and food productivity,
Common Agricultural Policy of and 4) strengthen the governance o % % % o
the Economic Community of for food and nutritional security
West African states, 4) the
Policy on Disaster Risk
Reduction, 5) the Labour and
Employment Policy; and 5) the
Humanitarian Policy
2. Global Focus Model Assessing Risk and Vulnerability | Commercially available 4 scopes: 1) political, 2) economic,
(UN/OCHA" & 3) social, and 4) environment -
Maplecroft)
3. Country Resilience Assessing resilience of countries Resilience : Panarchy (System of | 4 components: robustness, .
Rating to global risks with emphasis on systems) redundancy, resourcefulness, (@] (@] Perception @] O
. . Surveys
(World Economic Forum) economic terms response and recovery
4, Index for Risk Assessing risk for humanitarian Risk = Hazard X 3 dimensions: 1) hazard &
Management (INFORM) crisis and disasters Vulnerability X Lack of Coping exposure (natural and human), 2)
(Inter-Agency Standing Capacity vulnerability (socio-economic and
Committee Task Team for vulnerable groups), and 3) lack of o y « « o
Preparedness and coping capacity (Institutional &
Resilience and the Infrastructure)
European Commission)
5. Indicators of Disaster Assessing disaster risk and risk Risk = Hazard X Vulnerability X 4 composite indicators: 1) Disaster
Risk and Risk management (Program for Latin | Lack of Resilience Deficit Index, 2) Local Disaster P .
Management America and the Caribbean) Risk Index, 3) Prevalent O O ;rcep 1on O e}
(Inter-American Vulnerability Index, and 4) Risk urveys
Development Bank) Management Index
6. World Risk Index (WRI) Measuring disaster risk value for | Risk = Hazard X Vulnerability 4 components: 1) exposure, 2) o % % % o
173 countries (Susceptibility, Coping, and susceptibility, 3) coping capacities,

9 Global Alliance for Resilience
10 United Nations Office for the Coordination of Humanitarian Affairs
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Methodology

Data Sources

Name (Developer) Objectives Framework/Model Components Quantitative | Qualitative | Participatory . Seco
Assessment | Assessment Method Primary ndary
(UNU-EHSY) Adaptation) and 4) adaptation
Sub-national Level
1. Baseline Resilience Measuring baseline or Resilience of Place (DROP) model | 4 sets of metrics: 1) social
Indicators for antecedent resilience at vulnerability, 2) Built Environment
Communities (BRIC) community level and Infrastructure, 3) Natural o % « « o
(University of South Systems and Exposure, and 4)
Carolina) Hazards Mitigation and Planning
for Resilience
2. Community Based Developing community-based context specific measurement 5 categories: 1) Physical, 2)
Resilience Analysis resilience analysis and assessing | framework Human, 3) Financial, 4) Natural, .
(CoBRA) resilience based on food and basic and 5) Social O O Ques‘tlon- O ¢}
(UNDP Drylands needs naire
Development Centre)
3. DRLA/UEH Evaluation Measuring the relationship DRLA/UEH Evaluation 7 components: 1) wealth, 2) debt
Resilience Framework for between a shock, humanitarian Resilience Framework, known as | and credit, 3) coping behaviours, 4) .
Haiti assistance and resilience ‘Haiti Resilience Impact and human capital, 5) protection and O O Ques.tlon' O o
(Tulane University / Change Model’ security, 6) community networks, naire
University of Haiti) and 7) psychosocial status
4. FAO Resilience Tool Understanding the most effective | Rationale for measuring 6 components: 1) assets,
(FAO™2) combination of short and long resilience to food insecurity 2) income and food access,
term strategies for lifting 3) access to basic services,
families out of cycles of poverty 4) social safety, 5) adaptive O X X X O
and hunger and measuring capacity, and 6) stability
households resilient to food
security shocks
5. Livelihoods Change Assessing ability to “bounce Resilience trajectories, based on 3 types of analysis: 1) household Twice-a-
Over Time (LCOT) back” from major regional food Frankenberger et al. (2012), and | welfare over time, 2) food security lcera
. . . . . b N . (@] (@] year @] o]
(Tufts University, Mekelle security crises in Northern poverty traps” framework dynamics, 3) poverty traps
University) Ethiopia Survey
6. PEOPLES Resilience Comprehensive measurement Extended R4 resilience 7 components: 1) population &
Framework framework building upon framework demographics, 2) environmental
(Multidisciplinary Center MEERC R4 resilience framework & ecosystem, 3) Organized o % % % o

for Earthquake
Engineering Research:
MCEER)

and TOSE domain to assess
resilience in a community

governmental services,
4) Physical infrastructure,
5) Lifestyle and community

11 Institute for Environment and Human Security (EHS) of the United Nations University (UNU)
12 Food and Agriculture Organization of the United Nations
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Methodology

Data Sources

Name (Developer) Objectives Framework/Model Components Quantitative | Qualitative | Participatory . Seco
Assessment | Assessment Method Primary el
competence, 6) Economic
development, and 7) social-cultural
capital
7. Resilience Capacity Gauging of a region’s foundation Not given 3 components: 1) regional economic
Index (RCD for responding effectively to a capacity, 2) socio-demographic
(Network on Building future stress capacity, and
Resilient Regions (BRR)) Assessing regional strengths and 3) community connectivity capacity o % « « o
weaknesses in the US, and
comparing their region’s capacity
profile to that of other
metropolitan areas
8. ResilUS Prototyping simulation model of Model of community capital 5 components according to 5
(Western Washington community resilience in U.S. in resilience elements of community capitals: 1)
University) terms of disaster recovery from Physical, 2) Economic, 3) Socio-
disasters; and operationalizing cultural, 4) Personal, and 5)
community resilience across Ecological capitals. -
multiple, hierarchical scales in
relation to a range of policy and
decision variables associated
with each scale
9. Risk Reduction Index Measuring local perception on Risk drivers, in line with HFA 4 components of risk drivers:
(RRI) risk drivers (For Latin America Priority for Action 4 1) environment and natural
(DARA) and Western Africa) resources, 2) socio-economic Question-
.. O O . O O
conditions, 3) land use and the naire
built environment, and
4) governance
10. USAID resilience Developing matrix with a set of FAO resilience domain 6 domains: 1) income & food access,
domain framework indicators for 3 objectives and framework 2) assets, 3) adaptive capacity, 4)
(USAID13) the goal of increased resilience of social capital and safety nets, 5) o o surveys o o

chronically vulnerable
populations and measuring
community resilience

governance, and
6) nutrition and health

Note : This table is adapted, extended, and updated from UNDP’s mapping the ongoing resilience measurement prepared by Winderl (2014).

13 The United States Agency for International Development
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Therefore, disaster-related hazard events were studied with two main purposes:

1) to identify resilience elements, and 2) to extract good and best practices as examples

for countries to use to improve their levels of resilience. For an event included into the

analysis, at least one of the following criteria was fulfilled: 10 or more people reported

killed; 100 or more people reported affected; declaration of a state of emergency; call for

international assistance; and/or proof of good practices verified by at least one

international organization. Table 4.3. shows resilience elements identified from disaster-

related events (for more details, refer to Annex 3).

Table 4.3. Resilience Elements Identified from Disaster-related Events

Categories

Resilience Identified

Supporting Cases

Preparedness

Early Warning System

Comoros, Karthala Volcano Eruption, 2005

Congo, Nyiragongo Volcano Eruption, 2002

Haiti, Hurricane Jeanne, 2004

International event, Indian Ocean Earthquake and Tsunami, 2004
(Indonesia, Sri Lanka, Thailand, India)

Italy, Etna Volcano Eruption, 2013

Jamaica, Hurricane Ivan, 2004

Philippines, Leyte island landslide, 2006

Russia, North Ossetia Landslide, 2002

Emergency Training

Indonesia, Merapi Volcano Eruption, 2001-2003

Experience Sharing

Comoros, Karthala Volcano Eruption, 2005

Level of awareness (Low
level of normalization bias)

Columbia, Galeras Volcano Eruption, 2002, 2006, 2008, 2009, 2010
Indonesia, Merapi Volcano Eruption, 2001-2003

Emergency
Response

Prompt and well-planned
emergency response

Afghanistan, Hindu Kush Earthquake, 2004

Columbia, Galeras Volcano Eruption, 2002, 2006, 2008, 2009, 2010
Congo, Nyiragongo Volcano Eruption, 2002

Haiti, Hurricane Jeanne, 2004

Indonesia, Merapi Volcano Eruption, 2001-2003

Iran, Bam Earthquake, 2004

Italy, Etna Volcano Eruption, 2013

Jamaica, Hurricane Ivan, 2004

Philippines, Leyte island landslide, 2006

USA, Hurricane Katrina, 2005

Timely Evacuation

Afghanistan, Baghlan Earthquake, 2002

Fiji, Hurricane Wallis and Futuna, 2010 (successful evacuation)
Indonesia, Merapi Volcano Eruption, 2001-2003 (Refuse of evacuate for
fear of job availability)

Russia, North Ossetia Landslide, 2002

Philippines, Leyte island landslide, 2006 (overcrowded & Refuse to
evacuate)

Switzerland, Flood and landslide, 2005 (successful evacuation)

USA, New Orleans’ Gustav Hurricane, 2008 (half-million people
evacuation)

Emergency
Communication

Afghanistan, Baghlan Earthquake, 2002
Columbia, Galeras Volcano Eruption, 2002, 2006, 2008, 2009, 2010

Recovery

Recovery

Haiti, Port-au-Prince Earthquake 2010 (2.3 million displaced people)
New Zealand, Christchurch Earthquake, 2011 (Vast structural damage as
building weaken by 2010 earthquake)

USA, Hurricane Katrina, 2005

Plans for secondary
disasters

El Salvador, San Miguel Earthquake, 2001 (Landslide)

Bolivia, Flood, 2004, 2008 (Communicable diseases)

India, Uttarakhand Monsoon, 2013 (Heavy Rain, Landslide & Flash flood)
Japan, Tohoku Earthquake and Tsunami, 2011 (Nuclear accidents)
Pakistan, Balochistan flood, 2005 (waterborne diseases)

Russia, North Ossetia Landslide, 2002

USA, Hurricane Katrina, 2005 (Storms surge, Floods, Oil spill)
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Categories

Resilience Identified

Supporting Cases

Infrastructure

Lifeline Facilities

Congo, Nyiragongo Volcano Eruption, 2002

Cook Islands, Cyclone Percy, 2004-2005

El Salvador, San Miguel Earthquake & Landslide, 2001 (Drinking water &
Sanitation)

Fiji, Hurricane Wallis and Futuna, 2010 (Lifeline facilities vastly
destroyed)

India, Gujarat Earthquake, 2001

Indonesia, Nias island landslide, 2001

Japan, Tohoku Earthquake and Tsunami, 2011

Pakistan, Kashmir Earthquake, 2005

Philippines, Leyte island landslide, 2006

Switzerland, Flood and landslide, 2005

USA, Hurricane Katrina, 2005 (Roads, Electricity)

USA, Hurricane Sandy, 2012 (Electricity)

Hospitals Capacity

Italy, Stromboli Volcano Eruption, 2001-2002
Iran, Bam Earthquake, 2004 (90% of hospital destroyed)

Governance

Government Effectiveness.
Good Governance.

Columbia, Galeras Volcano Eruption, 2002, 2006, 2008, 2009, 2010
Comoros island, Karthala Volcano Eruption, 2005

Congo, Nyiragongo Volcano Eruption, 2002

Dominican Republic, Haiti flood, 2007, 2015 (lack of government finance)
Pakistan, Balochistan flood, 2005

Philippines, Leyte island landslide, 2006 (corruption)

Russia, North Ossetia Landslide, 2002 (lack of government finance)
Switzerland, Flood and landslide, 2005

Political Stability

Afghanistan, Baghlan Earthquake, 2002

Fast government
procurement

South Africa, flood, 2008

Law
Enforcement

Efficient law enforcement

Philippines, Leyte island landslide, 2006

Environment

Animal and endangered
species protection

Congo, Nyiragongo Volcano Eruption, 2002

Environmental Protection

Dominican Republic, Haiti flood, 2007, 2015

Indonesia, Nias island landslide, 2001 (Illegal logging)
Philippines, Leyte island landslide, 2006 (Deforestation)
USA, Hurricane Katrina, 2005

Water management

Pakistan, Balochistan flood, 2005
Suriname, flood, 2013

Waste Management

Suriname, flood, 2013

Vulnerable Group: Tourists

Italy, Stromboli Volcano Eruption, 2001-2002
Indonesia, Merapi Volcano Eruption, 2001-2003

Financial Support (from
the government)

Columbia, Galeras Volcano Eruption, 2002, 2006, 2008, 2009, 2010
Indonesia, Merapi Volcano Eruption, 2001-2003

Mitigation
Policies

Building code (Seismic
Design Code

Afghanistan, Baghlan Earthquake, 2002 (House damage)

China, Great Sichuan Earthquake, 2008 (Massive Destruction)
Iran, Bam Earthquake, 2004 (Mud brick construction)

Japan, Northern Japan, 2008 (Best Practice — No death reported)
Morocco, Earthquake, 2004 (Traditional house damage)

New Zealand, Christchurch Earthquake, 2011 (Vast structural damage as
building weaken by 2010 earthquake)

Pakistan, Balochistan flood, 2005 (mud-bamboo-chatee house)
Pakistan, Kashmir Earthquake, 2005

Turkey, Bingol Earthquake, 2013 (Traditional Himis buildings)
USA, Hurricane Sandy, 2012 (Roof blown off)

Dam, Dyke reinforcement

Pakistan, Balochistan flood, 2005
Siberia, Yukutsk flood, 2001

Well urban planning

El Salvador, San Miguel Earthquake & Landslide, 2001 (Pushing the poor
to risky areas)

Iran, Bam Earthquake, 2004

Philippines, Leyte island landslide, 2006
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Through the study of disaster-related events, the following bullets were
observed and they directed to the need to add an indicator that discusses disaster
management in the analysis.

e Disaster management is highly important for a country to deal with a hazard
event and directly affects the level of resilience. It is essential to consider every
elements of the disaster management cycle, including mitigation, preparedness,
response, and recovery.

e Lifeline facilities does not only provide means to increase public livelihood, but
also facilitates actions during emergency. For example, after the Kashmir
Earthquake, the affected areas were located in the mountain where there was
no connecting road, therefore, making rescue and evacuation difficult.

e These resilience elements match the elements derived from the review over
theories. There are available indicators that discuss Lifeline facilities, good
governance, and law enforcement; however, none discusses disaster

management.

Since measuring disaster management concerns primary data collection and its
concept is difficult to quantify, Hyogo Framework for Action (HFA) is the only resource
that discusses aspects of disaster management. Therefore, this dissertation attempted
to relate the resilience elements from disaster-related events to HFA especially its
monitoring mechanism that comes in the form of self-assessment questions. The findings
(Table 4.4.) include 1) HFA fills the gap of disaster management where there is no
indicator to discuss, 2) its monitoring mechanism supplies primary data equivalent to
those received from questionnaire, and 3) it can be used as disaster management index.

As a result, HFA is utilized as part of the national disaster resilience.
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Table 4.4. Resilience Identified from Disaster-related Events in Relation to HFA Monitor

Categories

Resilience Identified

Hyogo Framework for Actions (HFA) Monitor

Priorities Core Indicators Questions
Preparedness Early Warning System 2. Identify, assess and monitor disaster risks | 3. Early warning systems are in place for all major hazards, with Do risk prone communities receive timely and
and enhance early warning outreach to communities understandable warnings of impending hazard events?
5. Strengthen disaster preparedness for 1. Strong policy, technical and institutional capacities and mechanisms | Are future disaster risks anticipated through scenario
effective response at all levels for disaster risk management, with a disaster risk reduction development and aligned preparedness planning?
perspective are in place
Experience Sharing. 3. Use knoweldge, innovation and education 1. Relevant information on disasters is available and accessible at all Is there a national disaster information system publicly
Learning from the past to build a culture of safety and resilience at levels, to all stakeholders available?
all levels 2. School curricula, education material and relevant trainings include Is DRR included in the national educational
disaster risk reduction and recovery concepts and practices curriculum?
3. Research methods and tools for multi-risk assessments and cost Is DRR included in the national scientific applied-
Bénéfit analysis are developed and strengthened research agenda/budget?
4. Countrywide public awareness strategy exists to stimulate a culture Do public education campaigns for risk-prone
of disaster resilience, with outreach to urban and rural communities communities and local authorities include disaster
risk?
Financial Support (from 1. Ensure that disaster risk reduction is a 3. Community participation and decentralization are ensured through Do local governments have legal responsibility and
the government) national and local priority with a strong the delegation of authority and resources to local levels regular / systematic budget allocations for DRR?
institutional basis for implementation
5. Strengthen disaster preparedness for 3. Financial reserves and contingency mechanisms are in place to Are financial arrangements in place to deal with major
effective response at all levels support effective response and recovery when required disaster?
Emergency Prompt and well- 5. Strengthen disaster preparedness for 1. Strong policy, technical and institutional capacities and mechanisms | Are there national programmes or policies for disaster
Response planned emergency effective response at all levels for disaster risk management, with a disaster risk reduction preparedness, contingency planning and response?
response perspective are in place Are future disaster risks anticipated through scenario
development and aligned preparedness planning?
Timely Evacuation 2. Disaster preparedness plans and contingency plans are in place at Are the contingency plans, procedures and resources in
Emergency all administrative levels, and regular training drills and rehearsals place to deal with a major disaster?
Communication are held to test and develop disaster response programmes
4. Procedures are in place to exchange relevant information during Has an agreed method and procedure been adopted to
hazard events and disasters, and to undertake post-event reviews assess damage, loss and needs when disasters occur?
Recovery Recovery 1. Ensure that disaster risk reduction is a 2. Dedicated and adequate resources are available to implement What is the ratio of the budget allocation to risk
national and local priority with a strong disaster risk reduction plans and activities at all administrative levels reduction versus disaster relief and reconstruction?
institutional basis for implementation
4. Reduce the underlying risk factors 5. Disaster risk reduction measures are integrated into post-disaster Do post-disaster programmes explicitly incorporate and
recovery and rehabilitation processes budget for DRR for resilient recovery?
Infrastructure | Lifeline Facilities 5. Strengthen disaster preparedness for 1. Strong policy, technical and institutional capacities and mechanisms | Are there national programmes or policies to make

Hospitals Capacity

effective response at all levels

for disaster risk management, with a disaster risk reduction
perspective are in place

schools and health facilities safe in emergencies?
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In order to make the national disaster resilience most reflective the current
standard of disaster resilience, the post-2015 framework for disaster risk reduction
(Sendai framework) was also studied. Though the Sendai conference have just ended in
2015 with meaningful progress, its monitoring mechanism and indicators for success are
still under development. The proposed architecture of indicator system for the post-2015
framework breaks resilience indicators into two levels: input and output levels (UNISDR,
2013, and 2014). For the input level, the focus is on strengthening the resilience of a
country in different levels, the state, households, and business, covering 11 sectors as
follow:

Disaster Risk Management Organization
Economics and Finance sector

Trade and investment sector

Public works or infrastructure sector
Energy sector

Housing and urban development
Agriculture and rural development

Social welfare sector

e A A o

Education sector

. Health sector

=
= O

. Employment sector

For the output level, the proposed indicators covers 6 following categories that
cover three economic regions: household and community resilience, business resilience,
and macro-economic resilience.

1. Economic and fiscal structure

2. Poverty and social vulnerability

3. Environmental degradation and climate change
4. Coping capacity

5. Urbanization

6. Governance

Through the observation of the post-2015 framework for disaster risk reduction,
the following findings are used as inputs to be incorporated into this dissertation
analysis.

e Data availability is a major challenge in measuring resilience. There is no

available date or indicator that directly discuss aspects in the input level.
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Therefore, the measurement will have to be in the form of self-assessment. In
the output level also, a number of indicators will have to be developed to suit
the measuring goals, e.g. financial market, insurance penetration, dependence
on critical infrastructure.

e The majority of indicators reflects the school of thought that resilience comes
from livelihoods, e.g. wealth distribution (GINI index), employment, GDP
growth, access to infrastructure, ecosystem health, which has already

incorporated in the national disaster resilience.

In summary, more than 100 indicators were identified. However, after being
evaluated by data availability, only 66 indicators met the selection criteria and were
classified according to domains and categories illustrated in Figure 4.1. Tables 4.4 to 4.7
presents the final set of selected indicators summarized by the 4 domains of systems. In
total, there are 66 indicators representing four domains of systems. 58 indicators are
individual indicators. The remaining 8 is high-level indicators having more than 10 sub-

indicators.

Ecozystem Environmental

Vitality Health
NATURE % Socloeconomics
Education
National COREERaRCE
Disaster &
Livelihood Resilience g
E Legislation

Employment
- INFRASTRUCTURE

Disaster
Management
Performance

Figure 4.1. The final structure of PINE’s national disaster resilience
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Table 4.5. The final set of indicators used in the People domain

Indicators | Source
Category: Education
1. Primary enrolment rate (%) UNESCO
2. Secondary enrolment rate (%) UNESCO
3.  Tertiary enrolment rate (%) UNESCO
4. Primary education attainment (% of population age 25+) UNESCO
5. Secondary education attainment (% of population age 25+) UNESCO
6. Tertiary education attainment (% of population age 25+) UNESCO
7.  Literacy rate, adult total (% of people ages 15 and above) UNESCO
8. Quality of education system WEF14
9. Quality of primary school WEF
10. Quality of Math & Science WEF
11.  Quality of Management school WEF
Category: Livelihood
12. Life expectancy WHO
13. Mortality rate® infant (per 1,000 live births) WHO
14. Stunting and wasting (% in children under 5) WHO
15. Unhealthy life years (% of life expectancy) WHO
16. Death under 60 from non-communicable diseases (% of all NCD deaths) WHO
17.  Obesity (% of adults with BMI >30) WHO
18. Survival gender gap WEF
19. Healthcare quality WEF
20. Healthcare accessibility WEF
Category: Employment
21. Labour force participation rate, (% of total population ages 15-64) ILO1
22. Labour force participation rate, (% of total population ages 65 and above) ILO
23. Unemployment rate (% of total labour force) ILO
24. Country capacity to attract talent WEF
25. Country capacity to retain talent WEF
26. Ease of finding skilled employees WEF
27. Firm level of technology absorption WEF
28. Staff training WEF
29. Training services WEF
30. Capacity of innovation WEF
Table 4.6. The final set of indicators used in the Infrastructure domain
Indicators | Source
Category: National Physical Infrastructure
31. Access to electricity (% of population) World Bank
32. Improved water source (% of population with access) WHO
33. Improved sanitation facilities (% of population with access) WHO
34. Quality of domestic transport WEF
35. Hospital beds (per 1,000 people) WHO
36. Physicians (per 1,000 people) WHO
37. Mobile users (per 100 people) ITU:6
38. Internet users (per 100 people) ITU
39. Fixed-telephone subscriptions (per 100 people) ITU
40. Mobile-telephone subscriptions (per 100 people) ITU
41. International Internet bandwidth (bit/s) per Internet user ITU
42. Percentage of households with a computer ITU
43. Percentage of households with Internet access ITU
44. Percentage of individuals using the Internet ITU
45. Fixed (wired)-broadband subscriptions (per 100 people) ITU
46. Wireless-broadband subscriptions (per 100 people) ITU
Category: Disaster Management Performance
47.  *Hyogo Framework for Action (22 indicators) | UNISDR

14 WEF = World Economic Forum
15 TLO = International Labour Organization
16 ITU = International Telecommunication Union
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Table 4.7. The final set of indicators used in the Nature domain

Indicators | Source
Category: Ecosystem Vitality
48. *Ecosystem Vitality Yale University

Covering 6 issues:

1) Climate and energy (3 indicators)

2) Biodiversity and habitat (4 indicators)

3) Fisheries (2 indicators)

4) Forests (1 indicator)

5) Agriculture (2 indicators)

6) Water resources (1 indicator)
Category: Environmental Health
49. Environmental Health Yale University

Covering 3 issues:

1) Health impacts (1 indicator)

2) Air quality (3 indicators)

3) Water and sanitation (2 indicators)

Note: * = high-level indicator that contains more than 10 sub-indicators

Table 4.8. The final set of indicators used in the Enabling Environment domain

Indicators | Source
Category: Socioeconomics

50. State of cluster development WEF

51. Business and university R&D collaboration WEF

52. Social safety net protection WEF

53. Intellectual property protection an property rights WEF

54. Social mobility WEF

55. Age dependency ratio (% of working-age population) World Bank
56. Gross savings (% of GDP) World Bank
57. GDP growth World Bank
58. Personal remittances, received (% of GDP) World Bank
59. Ease of doing business World Bank
60. GINI index World Bank
Category: Governance

61. *kControl of Corruption World Bank
62. *Voice & Accountability World Bank
63. *Political Stability & Absence of Violence/Terrorism World Bank
64. *Government Effectiveness World Bank
Category: Legislation

65. *Rule of Law World Bank
66. *Regulatory Quality World Bank

Note: * = high-level indicator that contains more than 10 sub-indicators

4.6. Calculating the national disaster resilience scores
To calculate the national disaster resilience scores, there are three procedures:
1) scale adjustment of indicators, 2) normalization of indicators, and 3) aggregation of

the PINE score. These three procedures are described below.

4.6.1. Scale adjustment of indicators
A scale adjustment of the selected indicators is the first task in calculating the
sub-index scores and the total PINE score. From the numerical point of view, it is a

significant step to do a scale change before performing the mathematical blend of
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indicators in order to change the indicators to a common scale. Essentially, indicators
ought to be adjusted to a common dimensional scale; for instance, number of deaths per
live births. Indicators chosen for this research were adjusted by the size of population.
The indicators were converted into either percentage or rate (per 1,000), dependant on
the sort and unit of an indicator. This research chose the rate of per 1,000 on the grounds

that this scale appeared reasonable as it avoids getting small fractions of numbers.

4.6.2. Normalization of indicators

Statistical data used to calculate indicators is taken from various sources in a
variety of measuring units, such as dollars, miles, degrees, hours, and number of people.
It 1s crucial to standardize or normalize them before they are combined into a composite
index. In addition, indicators are normalized in order to avoid having extreme values
dominate and also minimize the potential issues arisen from data quality. Above all,
indicators are normalized or standardized to be able to compare them and see their
distribution. Several methods have been suggested in the literature that can be used to
standardize or normalize indicators such as Z-score, Minimum-Maximum, and Ranking.

Each of these methods has its own advantages and disadvantages.

With the goal of this research, Z-score technique was utilized to normalize the
selected set of indicators. Normalization (or Z-scores) converts indicators to a common
scale with a mean of zero and standard deviation of one. Indicators with extreme value
have a greater effect on the composite indicator. This may not be desirable because
having a few extreme values may yield rewarding results. This effect can also be
corrected in the aggregation methodology, e.g. by excluding the best and worst individual
indicator scores from inclusion in the index or by assigning differential weights. However,

this research uses Z-score which can be calculated by using the formula as follows:

_ ActualValue—Mean Value
Z-Score =

Standard Deviation

The Z-score technique was used primarily because it is one of the most
commonly used techniques, which mirrors its strong point in normalizing indicators.
Additionally, the Z-score technique was favoured over different techniques since it
converts all indicators to a common scale. In this way, the Z-score figures converted from
different indicators with different measurement units can be directly compared because

the Z-score does not express its original measuring unit. One of the key limitations of
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other techniques, for example Minimum-Maximum, is that the scaling is based on range
rather than standard deviation. Subsequently, extreme values can still have an effect on

the overall index, and, hence, distort the results.

4.6.3. Aggregation of the PINE score

Aggregating data is highly of subjectivity. Keeping in mind that the goal is to
deliver a single, one-dimensional ranking, all statistical data must be blended into small
sets of indices. A commonly accepted technique on how to data aggregation should be
conducted does not exist. Assigning a relative weight to aggregate indicators is highly
subjective, unless weights are defined through a sophisticated analysis. Nonetheless, if
weighting takes place at multiple levels, for instance in creating indicators and then a
final index, the final result will be significantly distorted, potentially leading the reader

to misinterpret the data (Jollands, Lermit, & Patterson, 2003; Simpson, 2006).
In this research two mathematical aggregation methods were used: The average
method (AM) (based on equally weighted indicators) and the weight method (WM) (based

on the number of indicators), see Figures 4.2 and 4.3.

Figure 4.2. The Average Method (AM)

Category (number of indicators) | Weight Domain Weight
Education (11 indicators) 33% People —
Livelihood (9 indicators) 33% } (30 indicators) 25%
Employment (10 indicators) 33%

National Physical Infrastructure 50% Infrastructure

(16 indicators) (38 indicators) 25%
Disaster Management 50%

Performance (22 indicators)

PINE score of

— — National
Ecosystem Vitality (13 indicators) 50% Nature ™™  Disaster
.En\./ironmental Health (6 50% (19 indicators) 25% Resilience
indicators)
Socioeconomics (11 indicators) 33% Enabling Environment 25%
Governance 330 (71 indicators)
(* 4 high-level indicators)
Legislation 33% _

(*2 high-level indicators)
Note: * = High-level indicator
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Figure 4.3. The Weight Method (WM)

Category (number of indicators)

Weight

Domain

Weight

Education (11 indicators)

36%

Livelihood (9 indicators)

31%

Employment (10 indicators)

33%

People
(30 indicators)

—

19%

National Physical Infrastructure
(16 indicators)

42%

Disaster Management

} Infrastructure

(38 indicators)

24%

(*2 high-level indicators)

28%

—

0,

Performance (22 indicators) 58% PIEEt-SCONi of
ationa

Ecosystem Vitality (13 indicators) 68% Nature == Disaster
.Eré\.rlr(;nmi}ntal Health (6 39% (19 indicators) 12% Resilience
indicators
Socioeconomics (11 indicators) 16% Enabling Environment
Goverpance o 56% (71 indicators)
(* 4 high-level indicators) 45%
Legislation

Note: * = High-level indicator. For the weight calculation purpose, a high-level indicator equals 10 indicators.

In order to determine which method is appropriate for this research, correlation

analysis (r2) was conducted to examine the degree to which the score is correlated with

the external criteria and others scores from reliable sources. Here, vulnerability score of
two sources are utilized — Index for Risk Management (INFORM) and World Risk Index

(WRI — based on the assumption that a resilient country is likely to have low level of

vulnerability.

The results of these two methods appeared to be similar but not identical (see

Annex 4 for the result comparison). The average method seemed to yield better results

than the weight method; therefore, was used to calculate the sub-index and overall scores.

Essentially, there are reasons that make the average method more relevant to use than

the weight method:

1. The correlation analysis revealed that the average method has stronger

correlation with the external criteria than the weight method from both sources.

Pearson’s Correlation Coefficient Squared (r?

Validity Items

PINE-Average Method PINE-Weight Method
Vulnerability (WRI) 0.885 0.827
Vulnerability INFORM) 0.629 0.589

. The average method assumes equal weights among underlying indicators. This
seems reasonable because there is no theoretical reason to suggest that any of
the domains is more important than the others.

. The average method implies that all indicators are conceived as equally

important in contributing to the generation of national disaster resilience.
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4. The average method does not rule out the fact that not all factors are equal,
and the need to develop a defensible weighting scheme is important. However,
determining those relative weights is highly challenging.

5. Section 4.7.2. further compares the two methods in the correlation analysis
using nine external factors including vulnerability. The result also points

that the average method yield stronger correlations.

4.7. Validation of the index

The key objective of this section is to validate the PINE as a measurement
structure of national disaster resilience. A measurement structure is valid if it achieves
to measure what it is designed to measure and vice versa. (Babbie et al., 2003; Carmines
and Zeller, 1979). There are many examples of validation which entail different methods
and means to assess whether a measurement is valid or not. However, it is necessary to
take note that in some areas validation methods are rather well-designed, in other areas
such as social science, including the concept of resilience, that are still very much
subjected to interpretations, the methods are not quite systematic or well-defined. With
no particular focus on the areas, to a certain extent, the literature on index and
measurement has pointed out that validation of an index is a multiplex procedure
(Cutter and Finch, 2008; Vincent, 2004). The main reason for this difficulty comes mainly
from the data availability. The empirical information significant to the validation

purposes is not available or easily attained, or may require costly in-depth field surveys.

The validation of the PINE measurement as a national disaster resilience
measurement was done by utilizing the content and construct validation methods.
Content validation is mainly concerned with the question whether a measurement
discusses the different elements, components or the domain with the theoretical
framework that it has developed for. While, in general, construct validity is the degree
to which a measurement relates to external variables within the close theoretical
framework (Babbie, 2005; Carmines and Zeller, 1979). It is often based on the extent to
which empirical results are consistent with logically or theoretically anticipated
relationships among variables (Babbie, 2005). In other words, it simply comes to the
question that ‘do we see the correlations or relationship pattern (negative or positive)
among the measurements of concepts anticipated by the literature. Furthermore,
construct validation can be expanded by investigating the ability of the PINE scores to
forecast potential expected disaster outcomes (deaths, losses, etc.) in order to determine

its ability to account for these outcomes after controlling for other related measurement.

74



4.7.1. Content validation

Content validation is at times referred to the actual content of a measurement
(Carmines and Zeller, 1979; Trochim, 2006), which, to the simplest end, means whether
or not the measurement appear to capture the theoretical concept. Babbie (2005) has
defined content validation as the extent to which a measurement covers the scope of
meanings included within the concept. This element of content validation is sometimes
referred to as sampling validation. In that the salient point is if the measurement
addresses the conceptual or theoretical "sampling space" or the domain associated with
the concept. For example, if a concept is intended to capture three dimensions of
theoretical area, x, y; and z then a measurement should also discuss x, y, and z,
otherwise it does not achieve with respect to the sampling validation. Generally, content
validation is evaluated by using a group of expert-raters to assess the different elements
proposed to be used to measure a concept to determine whether the selected elements
does indeed address the domain associated with the theoretical concept. Unfortunately,
an expert-rating approach couldn't be utilized here because of limited resources and time.
Ideally, as Babbie (2005) points out, content validation should be a guiding principle in
the initial development of a measurement to make sure that all domains of the idea to
be measured are incorporated into the measurement. Indeed, content validation has
been utilized and has given directions to the development of the PINE measurement

structure from the beginning, in the form of framework for indicator selection (Table 4.1).

Hence, the decision was made to make sure that the PINE measurement fully
evaluates and discusses systems and indicators that are significant for undertaking
activities associated with all three resilience capacities: absorptive coping capacity,
adaptive capacity, and transformative capacity. In other words, the PINE measurement
aims to put together the extensive range of elements and indicators related to national
disaster resilience. In addition, the reason why this research uses the indicator selection
framework was to make sure that indicators associated with all three resilience

capacities and four domains of systems were chosen to be included in the measurement.

4.7.2. Construct validation

Construct validity is the extent to which a measurement relates to other
variables as expected within a system of theoretical relationships (Babbie, 2005;
Carmines and Zeller, 1979). It is often based on the degree to which the results are
predictable with sensible or hypothetical connections to external variables (Babbie,

2005). In other words, the important part of this validation is the correlation pattern
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between the outcome and the external factor of the close concepts. The key question is
‘Do we see the relationship pattern (negative or positive correlations) between the
measurement and the external variables within a close or same concept? In particular,
this validation aims at examining the ability to predict expected outcomes (e.g., death
and losses) in order to determine its ability to account for these outcomes after

controlling for other related variables.

Here, construct validation was assessed and evaluated by examining a
relationship between the PINE scores and the following theoretically relevant
measurement: 1) Vulnerability, 2) Disaster Risk, 3) Lack of coping capacity, 4) Number
of death: This is the number of people who lost their life because the disaster event
happened, and 5) Estimated Damage: This is the amount of damage to property, crops,
and livestock, given in US$ (‘000), and corresponding to the damage value at the moment

of the event.

1) to 3) are elements taken from the 2 reliable index sources, namely, Index for
Risk Management (INFORM), and Work Risk Index (WRI). 4) and 5) are 10-year
averaged statistics collected from EM-DAT from 2004-2014. The theoretical expectations
of the relationship between the external criteria and the PINE scores were as follows:

o A disaster resilient country is more likely to have a low level of vulnerability.
Several studies have pointed out that the concept of social vulnerability and
disaster resilience have negative relationship (Buckle et al., 2001; Pelling, 2003).
This expectation comes from disaster resilience activities that are more likely
to reduce vulnerability, for example, hazard mitigation policies, early warning
systems.

o A disaster resilient country is more likely to have a low level of disaster risk.

Here, disaster risk means as shown in this pseudo-equation:

Hazard * Vulnerability)

Disaster Risk = f (

Resilience (Capacities)

This expectation is based on that resilience is capacities of a countries, which
can reduce disaster risk. Therefore, there will be a negative relationship
between PINE measurement and disaster risk.

e Based on the same thinking of disaster risk, a disaster resilient country is more
Iikely to have a low level of Tack of coping capacity’. Therefore, there will be a

negative relationship between PINE measurement and ‘lack of coping capacity.
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o A disaster resilient country is more likely to experience a low number of death.

In other words, there should be a negative relationship between PINE
measurement and number of disaster-related deaths. This is expected because
disaster resilient countries should be more likely to have effective hazards
mitigation, disaster preparedness, and disaster response plans, which should
result in lower disaster-related deaths.

Disaster resilient countries are more likely to sufter from lower levels of damage
(% of GDP) due to disaster than less disaster resilient countries. There should
be a negative relationship between PINE measurement and estimated damage.
This is based on the fact that disaster resilient countries are more likely to take

protective measures to reduce disaster damage.

To assess the validity, correlational analysis is used. A Pearson’s product-

moment correlation (correlation of zero-order) analysis was conducted to examine the

degree to which the PINE measurement is correlated with the external criteria described

above. The primary focus of this analysis is on the correlations between the PINE-
Averaging Method (PINE-AM) and the external criteria; however the PINE-Weighting
Method (PINE-WM) score is also included for comparison purpose. Table 4.9 and Figures

4.4 presents the results of correlations between the PINE scores and external criteria.

Table 4.9. Bivariate correlations between external criteria and PINE scores

.. PINE-AM PINE-WM

Validity Items PCC 12 PCC 12
1. Disaster risk (WRI) -0.472 0.223 -0.446 0.199
2. Disaster risk INFORM) -0.796 0.634 -0.809 0.654
3. Vulnerability (WRI) -0.941 0.885 -0.909 0.827
4. Vulnerability INFORM) -0.793 0.629 -0.768 0.589
5. Lack of coping capacity (WRI) -0.932 0.868 -0.933 0.871
6. Lack of adaptive capacity (WRI) -0.925 0.855 -0.887 0.787
7. Lack of coping capacity (INFORM) -0.934 0.873 -0.930 0.865
8. Number of Death -0.341 0.116 -0.304 0.093
9. Estimated damage (% of GDP) -0.217 0.047 -0.209 0.044

Note: PCC = Pearson’s correlation coefficients, r2 = Pearson’s correlation coefficients squared
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Figures 4.4 Comparison of PINE resilience score 2014 and external criteria
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Consistent to the theoretical expectations, the outcomes show that all the
external criteria inspected have statistically significant correlations with the overall
PINE measurement. The patterns of the correlations for the PINE measurement
performed as predicted, although there are some variations with regard to the strength
of the correlation. On the whole, the significant statistical relationship suggests that the
PINE measurement is indeed a valid measurement. The following findings are observed

and can be summarized from this chapter’s exercise.
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There 1s a negative correlation between the national disaster resilience score
and vulnerability. This result suggests that countries that have high disaster
resilience have low social vulnerability.

There 1s a negative correlation between the national disaster resilience score
and risk. This result is based on the school of thought that expands risk to
include the element of capacities or resilience. Therefore, it suggests that
countries that have high disaster resilience have low disaster risk. This
correlation has been strengthened by the positive correlations between (1)
national disaster resilience and coping capacity, and (2) national disaster
resilience and adaptive capacity. These two capacities are two of the three
resilience capacities. Where there is high coping and adaptive capacities, its
disaster resilience is high.

Despite the mild correlation, national disaster resilience has a negative
correlation with the number of death and damage caused be disasters. This
implies that disaster resilient countries are more likely to have effective
disaster risk management. Therefore, it suggests that countries that has high

disaster resilience has a low level of death and damage caused by disasters.

4.8. Study region and unit of analysis

The study region of this dissertation is global - countries of the world. This

research uses the 193 UN members to represent the number of countries in the world.

However, one of the critical elements of this research is the issue of data availability.

There is no data for every countries, thus the number of countries for this research was

adjusted to 123 countries alphabetically listed below.

1.  Albania 14. Brazil 27. Croatia

2. Algeria 15. Bulgaria 28. Cyprus

3.  Argentina 16. Burkina Faso 29. Czech Republic
4. Armenia 17.  Burundi 30. Denmark

5. Australia 18. Cambodia 31. Dominican Republic
6. Austria 19. Cameroon 32. Egypt

7.  Azerbaijan 20. Canada 33. El Salvador

8. Bangladesh 21. Chad 34. Estonia

9. Barbados 22. Chile 35. Ethiopia

10. Belgium 23. China 36. Finland

11. Bhutan 24. Colombia 37. France

12. Bolivia 25.  Costa Rica 38. Germany

13. Botswana 26. Cote d'Ivoire 39. Ghana
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40.
41.
42.
43.
44.
45.
46.
417.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

Greece
Guatemala
Guinea
Guyana
Honduras
Hungary
Iceland
India
Indonesia
Iran

Ireland
Israel

Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Republic of Korea
Kuwait
Kyrgyzstan
Lao PDR
Latvia
Lithuania
Luxembourg
Macedonia FYR
Madagascar

Malawi

68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.
84.
85.
86.
817.
88.
89.
90.
91.
92.
93.
94.
95.

Malaysia
Mali

Malta
Mauritania
Mauritius
Mexico
Moldova Republic of
Mongolia
Morocco
Mozambique
Myanmar
Namibia
Nepal
Netherlands
New Zealand
Nicaragua
Nigeria
Norway
Pakistan
Panama
Paraguay
Peru
Philippines
Poland
Portugal
Qatar
Romania

Russian Federation

96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

Rwanda

Saudi Arabia
Senegal

Serbia

Singapore

Slovakia

Slovenia

South Africa

Spain

Sri Lanka

Sweden
Switzerland
Tajikistan

Tanzania

Thailand

Trinidad and Tobago
Tunisia

Turkey

Uganda

Ukraine

United Arab Emirates
United Kingdom
United States of America
Uruguay

Venezuela

Viet Nam

Yemen

Zambia
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CHAPTER 5
ASSESSING GLOBAL DISASTER RESILIENCE
AND SPATIAL ANALYSIS

5.1. Introduction

The main purpose of the Chapter 5 is to assess national disaster resilience in
the form of PINE scores with the goal of identifying which countries are comparatively
more or less resilient in the world. The demonstration brings about two advantages: (1)
information about the relative national disaster resilience of a country, as well as (2)
confidence in the validity and usage of the PINE scores and the framework for national
disaster resilience. Throughout the chapter, an emphasis is put on the national disaster

resilience scores calculated by the average-method (PINE-AM).

5.2. PINE disaster resilience scores
5.2.1. PINE Scores by country

This section discusses the results of PINE disaster resilience scores in the study
region. Reminding that in the aggregation of the PINE score, standardized scores or z-
scores were used. Therefore, the scores are centred, having a mean of zero and positive
scores indicate rankings above the mean and negative scores indicate rankings below
the mean. Table 5.1 shows the 2014 PINE national disaster resilience score, trend, and
the scores of the four domains, arranged in an alphabetical order. The following colour

schemes are assigned to indicate the level of performance in each sections.

PINE [CT49 0088 (0.37t00.07  FINOOSTOFINIIN073 o meonn

PINE 3 year trend 7 Increasing resilience - Stable resilience N Decreasing resilience

Table 5.1. The 2014 PINE score, and its trend

Albania 64 N Bolivia 83 -0.27 >
Algeria 104 -> Botswana 89 -0.37 N
Argentina 58 -> Brazil 77 -0.16 N
Armenia 45 2 Bulgaria 41 2
Australia 5 2 Burkina Faso 111 >
Austria 11 > Burundi 119 >
Azerbaijan 67 2 Cambodia 100 N
Bangladesh 105 > Cameroon 98 >
Barbados 50 N Canada 19 2
Belgium 21 2 Chad 123 2
Bhutan 80 > Chile 38 2
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Country Rank gil(i,]ie: 3 yI;I'IN‘rEn d Country Rank

China 70 -0.01 2 Luxembourg 3

Colombia 71 -0.03 N Macedonia FYR 54 2
Costa Rica 39 N Madagascar 115 N
Cote d'Ivoire 112 N Malawi 108 >
Croatia 42 N Malaysia 52 N
Cyprus 37 2 Mali 120 N
Czech Republic 17 2 Malta 25 2
Denmark 12 2 Mauritania 121 >
pomimcan 72 | -0.03 2 Mauritius 61 | 007 >
Egypt 78 > Mexico 68 0.03 N
El Salvador 75 N ?ﬁ%lgﬁgﬁ ) 65 0.06 2
Estonia 16 2 Mongolia 82 -0.26 >
Ethiopia 114 -> Morocco 93 2
Finland 2 A Mozambique 102 N
France 20 N Myanmar 118 N
Germany 23 -> Namibia 88 >
Ghana 90 N Nepal 110 N
Greece 31 N Netherlands 7 2
Guatemala 85 > New Zealand 10 >
Guinea 117 N Nicaragua 86 N
Guyana 91 N Nigeria 116 >
Honduras 94 N Norway 4 >
Hungary 35 2 Pakistan 109 >
Iceland 15 2 Panama 48 >
India 97 -> Paraguay 76 -0.15 N
Indonesia 74 > Peru 73 -0.03 >
Iran 84 2 Philippines 59 N
Ireland 14 2 Poland 29 2
Israel 32 2 Portugal 24 2
Italy 28 -> Qatar 40 2
Jamaica 66 2 Romania 46 2
Japan 9 7 %{gc?:i;ltlion 49 7
Jordan 56 2 Rwanda 103 >
Kazakhstan 51 A Saudi Arabia 53 2
Kenya 107 A Senegal 101 >
Korea (Republic) 22 2 Serbia 43 2
Kuwait 60 2 Singapore 6 2
Kyrgyzstan 79 > Slovakia 30 >
Lao PDR 106 - Slovenia 18 2
Latvia 33 A South Africa 62 2
Lithuania 36 A Spain 26 2
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PINE PINE PINE PINE

Country Rank | Seore | 3 yr. Trend Conpty Rank | Soore | 3 yr. Trend

Sri Lanka 55 Ukraine 63 0.07 2
United Arab
Sweden 8 Emirates 34 7
Switzerland 1 United Kingdom 13 2
Tajikistan 96 United States of 27 7
Tanzania 113 Uruguay 44 >
Thailand 69 Venezuela 92 >
%}(r)lbrggg dand 57 Viet Nam 81 N
Tunisia 87 Yemen 122 2
Turkey 47 Zambia 95 N
Uganda 99

Table 5.2 Countries grouped according to levels of disaster resilience

LOW DISASTER RESILIENCE

Albania, Azerbaijan, Bhutan, Bolivia, Botswana,
Brazil, China, Colombia, Dominican Republic, Egypt,
El Salvador, Ghana, Guatemala, Indonesia, Iran,
Jamaica, Kuwait, Kyrgyzstan, Mauritius, Mexico,
Republic of Moldova, Mongolia, Namibia, Nicaragua,
Paraguay, Peru, South Africa, Thailand, Tunisia,
Ukraine, Viet Nam

Note : Countries are listed in an alphabetical order.
5.2.2. PINE Scores in Rank
Before leaving the overall national disaster resilience scores, it might be

illustrative to examine in more details the scores among 123 countries. Tables 5.3

presents the top 15 and bottom 15 countries of the 2014 PINE national disaster resilience.
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Table 5.3. The list of Top and Bottom 15 of the 2014 PINE score

TOP 15 BOTTOM 15
Rank Country PINE Trend Rank Country PINE Trend
1 Switzerland 1.69 > 109 Pakistan -0.77 >
2 Finland 1.40 2 110 Nepal -0.80 N
3 Luxembourg 1.35 2 111 Burkina Faso -0.89 >
4 Norway 1.32 > 112 Cote d'Ivoire -0.90 N
5 Australia 1.31 2 113 Tanzania -0.91 N
6 Singapore 1.30 2 114 Ethiopia -0.98 ->
7 Netherlands 1.26 2 115 Madagascar -1.05 N
8 Sweden 1.25 > 116 Nigeria -1.07 >
9 New Zealand 1.17 > 117 Guinea -1.08 N
10 Japan 1.17 2 118 Myanmar -1.10 N
11 Austria 1.15 > 119 Burundi -1.17 >
12 Denmark 1.11 2 120 Mali -1.29 N
13 United Kingdom 1.08 2 121 Mauritania -1.34 >
14 Ireland 1.03 2 122 Yemen -1.42 2
15 Iceland 1.01 2 123 Chad -1.49 2

5.2.3. PINE Scores by each domain

This section presents the scores of each of the four domains: people (P),

infrastructure (I), nature (N), and enabling environments (E), shown in Table 5.4. In

Tables 5.5 to 5.8, a list of Top and Bottom 15 of each of the four domains is illustrated.

The following colour schemes are assigned to indicate the level of performance in each

sections.
People (-2.49) to (-0.64) (-0.63) to 0.08 0.09 to 0.90 0.91 to 1.76
Infrastructure (-1.62) to (-0.37) (-0.36) to 0.19 0.20 to 0.49 0.50 to 1.46
Nature (-1.96) to (-0.60) (-0.59) to 0.16 0.17 to 1.02 1.03 to 2.25
Enabling Environment (-1.49) to (-0.36) (-0.35) to (-0.04) (-0.03) to 0.45 0.46 to 1.85
Very Low Low Medium High
Table 5.4 2014 Scores of Each of the Four Domain
Country P I E Country P I N
Albania 0.00 0.15 -0.16 Bhutan -0.57 -0.23 -0.23
Algeria -0.89 Bolivia -0.07 -0.71 -0.01
Argentina -0.42 Botswana -0.60 -1.16 -0.19
Armenia 0.67 ‘ Brazil

Australia

Austria

1.93 ‘ 0.94 ‘
1.68 ‘ 0.83 ‘

Belgium

Azerbaijan | 0.04 0.29 \
Bangladesh -0.90
Barbados -0.20 0.95

0.97 \ 0.76

Bulgaria

Burkina : ; B :

Faso 1.69 0.75 0.62 0.50
Burundi -1.92 -0.71 -1.51 -0.53
Cambodia -0.81 -0.57 -0.93 -0.47
Cameroon -0.61 -0.563 -0.85 -0.50
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Country P I N E Country P I N E
Canada 1.48 1.36 \ 0.93 \ Lao PDR -1.04 -0.87 -0.63 | -0.35
Chile 0.44 1.17 ‘ 0.65 ‘ Lithuania 0.38 0.64 0
China 0.03 0.56 -0.47 -0.15 Luxembourg 0 0.59 98
Colombia 0.04 001 | -0.25 Macedonia 0.20 0 -0.02 X
Costa Rica  |RRURA! 1.06 (FEIETN | Madagascar | 103 | 096 | 146 | -0.76
Croatia 0.77 0.32 0700 o011 [EEYEIEN 0.20 [EYG 062 | 029
Czech A
Cuech 0.98 0.60 1.87 ‘ 0.44 ‘ Malta 0.81 0.48 202 110
Denmark 1.44 0.43 1.59 0.98 ‘ Mauritania
Dominican ) ) e
PRATA 0.41 0.21 Mauritius 045 0.33
Egypt -0.55 0.15 0.63 ‘ Mexico 0.13 m 0.26

El Salvador
Estonia
Ethiopia
Finland

France

-0.03

1.20
-1.60
1.76

1.22

-0.06
0.52

0.55

Germany 1.07

-0.42

1.46
-0.68
1.52
1.24
1.81

:

i:E

-0.03

0.75

-0.77

1.00
0.61

0.89

Ghana | 043 | 006 | 113 O
Greece 0.62 0.83 1.37 0.01
Guatemala -0.55 -0.24 -0.16 -0.41
Guinea -1.78 -0.24 -1.38 -0.94
Guyana -0.28 -0.06 -0.77 -0.40
Honduras -0.78 -0.73 -0.11 -0.35
Hungary 0.8 0.40 9 0
Iceland 0

India -0.90 0.01 1.18 0.0
Indonesia -0.02 0 0.38 -0.11
Iran -0.37 0.10 0.02 -1.06
Ireland 0.48 46 9
Israel 0 0.49 0.9 0
Ttaly 0.78 0.80 4 0.10
Jamaica 0.11 0.04 0.46 -0.21
Japan 0 0
Jordan 0.15 0.16 0 0.0
Kazakhstan 0.70 0 0.02 -0.23
Kenya 0.91 0.66 0.83 -0.53
%%ggﬁblic) 0-9 0 e ©
Kuwait 0.74 0.38 0.8 -0.16
Kyrgyzstan 0.44 0.30 0.61 -0.32

o 0.17 0.16 | -0.07
Mongolia -0.91 -0.37 -0.09
Morocco -0.77 -0.97 0.07 -0.17
Mozambique | -1.24 -0.10 -1.26 -0.20
Myanmar -1.34 -0.44 -1.41 -1.22
Namibia -0.76 -0.37 -0.42 0.10

Nepal
Netherlands

Nicaragua

0.95
0.68

1.64
1.56

-0.01
1.01

1.07

Nigeria

Pakistan

Paraguay

Philippines

Portugal

Romania

Russian
Federation

Rwanda

1.57

0.36

0.09
0.38

1.03

0.07
0.62
0.27
0.30

1.66

3

0.37

1.0

0.13

-0.40

0.69
0.18
0.64
0.98

Saudi
Arabia

Senegal
Serbia
Singapore

Slovakia

0.81
0.44
0.26
0.32

0.36

0.35

0.56
0.40

1.53
0.75

0.04
0.89
0.45
0.65

0.23

0.17

0.97

EZEETE

1.12
1.89
1.44

1.71
0.30
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Country N Country P I N E
Slovenia 1.21 0.67 1.56 0.38 Uganda -0.93 -0.71 -0.70 -0.15

Ukraine

United Arab
Emirates

South Africa 0.80 0.17

0.58 0.55 1.77 | 031 ‘

Sri Lanka 0.10 019" -0.02 ‘

1.47 0.79 166 | 1.05 ‘

Switzerland 1.55 1.11 2.25 1.85

Tajikistan

States of
America

Uruguay

Venezuela

Tanzania -1.62 -0.88 -0.16

Thailand 0.13 0.13 | -0.28

Trimidad .01 051 007 ‘ Yemen -2.49 -0.58 125 | -1.36
and Tobago Zambi -0.44 -0.70 054 | -0.29
Tunisia -0.84 0.50 ambia : : : :
Turkey -0.01 0.97 0.26

Table 5.5 The list of Top and Bottom 25 of the People domain

TOP 15 BOTTOM 15
Rank Country Score Rank Country PINE
1 Finland 1.76 109 Malawi -1.29
2 Norway 1.57 110 Senegal -1.33
3 Switzerland 1.55 111 Myanmar -1.34
4 Canada 1.48 112 Pakistan -1.37
5 Japan 1.47 113 Algeria -1.42
6 Sweden 1.47 114 Ethiopia -1.60
7 Denmark 1.44 115 Burkina Faso -1.69
8 Netherlands 1.43 116 Cote d'Ivoire -1.71
9 New Zealand 1.38 117 Mali -1.76
10 Belgium 1.32 118 Guinea -1.78
11 Austria 1.31 119 Nigeria -1.86
12 Ireland 1.27 120 Burundi -1.92
13 Australia 1.23 121 Mauritania -2.35
14 France 1.22 122 Chad -2.46
15 Slovenia 1.21 123 Yemen -2.49

Table 5.6 The list of Top and Bottom 25 of the Infrastructure domain

TOP 15 BOTTOM 15

Rank Country Score Rank Country PINE
1 Republic of Korea 1.46 109 Senegal -0.72
2 Finland 1.33 110 Honduras -0.73
3 Australia 1.15 111 Rwanda -0.73
4 Switzerland 1.11 112 Burkina Faso -0.75
5 Japan 1.07 113 Mauritania -0.77
6 Costa Rica 1.06 114 Tunisia -0.81
7 Norway 1.03 115 Lao PDR -0.87
8 Turkey 0.97 116 Ethiopia -0.87
9 Netherlands 0.95 117 Mongolia -0.91
10 Greece 0.83 118 Madagascar -0.96
11 Portugal 0.81 119 Morocco -0.97
12 South Africa 0.80 120 Chad -1.02
13 Austria 0.80 121 Botswana -1.16
14 Ttaly 0.80 122 Nepal -1.27
15 Sweden 0.79 123 Tanzania -1.62
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Table 5.7 The list of Top and Bottom 25 of the Nature domain

TOP 15 BOTTOM 15
Rank Country Score Rank Country PINE
1 Switzerland 2.25 109 Rwanda -0.93
2 Luxembourg 1.98 110 Pakistan -0.98
3 Australia 1.93 111 Ghana -1.13
4 Singapore 1.89 112 Tajikistan -1.17
5 Czech Republic 1.87 113 India -1.18
6 Germany 1.81 114 Chad -1.19
7 Spain 1.77 115 Yemen -1.25
8 Austria 1.68 116 Mozambique -1.26
9 Sweden 1.66 117 Guinea -1.38
10 Norway 1.66 118 Myanmar -1.41
11 Netherlands 1.64 119 Mauritania -1.43
12 United Kingdom 1.62 120 Madagascar -1.46
13 Denmark 1.59 121 Burundi -1.51
14 Iceland 1.57 122 Bangladesh -1.52
15 Slovenia 1.56 123 Mali -1.96

Table 5.8. The list of Top and Bottom 25 of the Enabling Environment domain

TOP 15 BOTTOM 15
Rank Country Score Rank Country PINE
1 Switzerland 1.85 109 Ukraine -0.70
2 Luxembourg 1.72 110 Madagascar -0.76
3 Singapore 1.71 111 Mali -0.77
4 Malta 1.10 112 Ethiopia -0.77
5 New Zealand 1.07 113 Mauritania -0.81
6 Sweden 1.05 114 Egypt -0.86
7 Norway 1.03 115 Algeria -0.89
8 Netherlands 1.01 116 Guinea -0.94
9 Finland 1.00 117 Tajikistan -0.98
10 Denmark 0.98 118 Iran -1.06
11 Barbados 0.95 119 Nigeria -1.13
12 Australia 0.94 120 Myanmar -1.22
13 United Kingdom 0.93 121 Chad -1.27
14 Canada 0.93 122 Yemen -1.36
15 Ireland 0.92 123 Venezuela -1.49

5.2.4. PINE scores by continent

This research utilizes the categorization of countries into five continents
according to the United Nations geo-scheme, which is a system categorizing the countries
of the world into macro-geographical groups for statistical purposes. The five continents

include Africa, Americas, Asia, Europe, and Oceania detailed in Table 5.9.

88



Table 5.9 World’s Geographical Regions according to the UN

Africa

North Africa

Sub-Saharan Africa

Western Africa
Middle Africa
Southern Africa
Eastern Africa

Americas

Latin America and the Caribbean

Caribbean
Central America
South America

North America

Central Asia
Eastern Asia
Southern Asia
South-Eastern Asia
Western Asia

Europe

Eastern Europe
Northern Europe
Southern Europe
Western Europe

Oceania

Australia and New Zealand
Melanesia

Micronesia

Polynesia

Figure 5.1 shows the level of disaster resilience categorized in the five

continents, by averaged scores. The key findings are as follows:

Averaged Scores

Oceania is the most resilient region. It scored the highest scores in the overall

score, PINE, and sub-indices. Africa is the least resilient region and it has the

lowest scores in every categories.

Europe is the second most resilient region. It has relatively high scores in every

categories.

From the most resilient to the least resilient regions, the order is Oceania,

Europe, Americas, Asia, and Africa.

0.05

-0.47 N
-0.08
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5.3. PINE disaster resilience vs external factors
5.3.1. PINE vs disaster death, damage, and number

This section employs three types of statistical information from EM-DAT: (1)
Number of death caused by disasters, (2) Estimated Damage caused by disasters, and
(3) Number of Disasters. The statistics shown in Table 5.10 is the summation of the 10-
year average information (2004-2014) of each countries in the four categories according
to PINE scores: 1) very low resilience, 2) low resilience, 3) medium resilience, and 4) high
resilience. In the section 4.7.2, the negative correlation that a disaster resilient country
is more likely to experience a lower number of death caused by disasters, a lower level
of damage caused by disasters, and a lower number of disasters has been proved. This

section gives more details to reaffirm that correlation and the validity of the index.

PINE (-1.49) to (-0.38) (-0.37) to 0.07
Disaster Resilience Group 1 Group 2 Group 3 Group 4
level Very Low Low Medium High

Table 5.10 Relation between disaster resilience and EM-DAT statistics

Categorization e Averaged Averaged
& (% of GDP) number of death number of disasters

G 1

Vei?lulf)ow 0.212% 2,104 3.66

GIE;:: z 0.149% 839 3.33

Group 3

. 0.161% 608 3
Medium °
Gg)il;)14 0.082% 128 2.9

The key findings are as follows:

e The relationship between the level of disaster resilience and number of death is
rather strong. Group 4, which has the highest resilience, experiences the lowest
level of the death caused by disaster, unlike group 1 where the number of death
is about ten times higher.

e In terms of estimated damage, the relationship is as predicted that Group 4
experiences the lowest level of estimated damage. Though Group 2 and Group
3 do not imply significant difference in terms of estimated damage, Group 2
having higher resilience experiences a significant lower number of death.

¢ In terms of the number of disasters, it can also imply that the group of high
disaster resilience experiences lower number of disasters. Despite the fact that

Group 1 and Group 2 have the similar numbers of disasters, Group 1 having
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higher resilience has significantly lower level of estimated damage and the

number of death.

5.3.2. PINE vs hazard exposure

This section aims to map the world with a different lens, by investigating the
relationship between disaster resilience and hazard exposurel?, utilizing information
from World Risk Index (WRI). Figure 5.2 shows a scatter chart of resilience vs hazard
exposure. The areas on the map help group countries into eight groups. Countries that
fall into the green zones are considered to have low disaster risk, especially the left
corner where there is high resilience and low hazard exposure. Contrast to the green

zone, the red zone is considered highly sensitive to disaster risk.

17 WRI calculates hazard exposure by including the number of people in a country who are (1) exposed to natural
hazards: earthquake, cyclones, and/or flooding and (2) threatened by drought and/or sea level rise.
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Table 5.11 Identifying the ‘dangerous’ zones in relation to hazard exposure

Low Exposure
High Resilience

Cyprus, Estonia, Iceland,
Israel, Malta, Singapore,

Sweden, UAE

Low Exposure
Medium Resilience
Barbados, Mongolia,
Paraguay, Qatar, Saudi
Arabia, Ukraine

Medium Exposure
High Resilience
Australia, Austria, Belgium, Bulgaria,
Canada, Croatia, Czech Republic, Denmark,
Finland, France, Germany, Ireland, Italy,
Korea, Latvia, Lithuania, Luxembourg, New
Zealand, Norway, Poland, Portugal, Russia,
Slovakia, Slovenia, Spain, Switzerland, UK,
USA
Medium Exposure
Medium Resilience
Argentina, Armenia, Azerbaijan, Bolivia,
Botswana, Brazil, China, Colombia, Ghana,
India, Iran, Jordan, Kazakhstan, Kuwait,

High Exposure
High Resilience
Chile, Costa Rica, Greece,
Hungary, Japan, Netherlands

Malaysia, Mexico, Namibia, Peru, South
Africa, Sri Lanka, Tajikistan, Thailand,
Tunisia, Turkey, Uruguay, Venezuela, Zambia

High Exposure
Low Resilience
Algeria, Bangladesh, Cambodia,
Cameroon, Honduras, Indonesia,
Madagascar, Senegal

The key findings are as follows:
e This analysis shows that there are eight countries that have high exposure and
Bangladesh, Cambodia,

Indonesia, Madagascar, and Senegal. These are countries that in need for

low resilience: Algeria, Cameroon, Honduras,
resilience enhancement. On the contrary, Cyprus, Estonia, Iceland, Israel,
Malta, Singapore, Sweden, and UAE are among the most resilient with low
hazard exposure. These countries are considered the ‘safest’ places in terms
disasters.

e This analysis helps international organizations identify where the focus of aids

and assistance should be.

5.4 GIS-based spatial analysis

The key purpose of this section is to demonstrate the spatial dimensions of
global disaster resilience. To attain this goal, a Geographical Information System (GIS)
was utilized to show the spatial patterns of national disaster resilience. The evaluation
comes in a visual presentation (in Figure 5.3.) of the analysis provided in the section 5.2.
Yet, it has taken the results further in that country’s scores are mapped. Since the 123
countries are mapped, it is visible for us to capture the patterns of resilience across

continents, and the world.
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5.5. Disaster resilience enhancement

In terms of enhancing national disaster resilience, the resiliency is often
generated from a sum of a number of actions. The national disaster resiliency is the
product of multiple efforts and inputs from (1) the multi-level task (from individual,
community, prefecture, region, and up to an international level (Council of Australian
Governments, 2011), (2) the systematic and multiplied sector efforts (Rockefeller
Foundation, 2014), and (3) “smart” coordination of both soft and hard resilience policies,
plans, and strategies (Kenneth et al., 2010). In other words, the multiplex nature of
national disaster resilience requires the integration of strategies into a variety of
existing activities and institutions. Resilience must be a building block of the plans and
operations of existing institutions and systems. Resilience is not simply the result of
adding up resilient individuals. It also involves both “soft” strategies which optimize
disaster preparedness and response, and “hard” strategies which mitigate natural and
human-caused hazards, thereby reducing disaster losses. Both “soft” and “hard”
strategies are undertaken during disaster recovery. Kenneth et al. (2010) argue that in
many countries “soft” and “hard” resilience approaches coexist as uncoordinated
activities, but disaster outcomes are better when “soft” and “hard” strategies are
purposely coordinated. Thus, “smart” resilience involves coordination of both “soft” and

“hard” resilience strategies.

To help increase the level of disaster resilience, the PINE structure for national
disaster resilience measurement can be a helpful instrument for international
organizations to 1identify countries in need for assistance. The international
organizations can make decision regarding the allocation of resources and fund for
disaster risk reduction based on the PINE scores. When compared with other factors e.g.
hazard exposure in Section 5.3.2., PINE is evidently useful for that purpose and

Increases potency to its analysis.

Additionally, for a national analysis, PINE can be further elaborated to help
countries improve their levels of resiliency. To the simplest end, the detailed PINE scores
shown in Table 5.12 give some implications in term of policy interventions. For example,
Argentina is in the group of medium disaster resilience. Judging from the scores,
Argentina should focus on the improving enabling environment especially on the legal
aspects. The country should also focus on strengthening the ecosystem, and improving

workforce and employment as the scores in these categories are among the lowest.
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To a more elaborated end, PINE can be developed further to give guidelines for
national disaster resiliency. Due to the fact that there are limited number of literature
discussing national disaster resilience and its operationalization, this research had no
alternative but to look at the sub-national level and studied four resilience-in-application
articles from UNISDR (2012), Council of Australian Governments (2011), and Stockholm
Resilience Centre (a), and Rockefeller Foundation (2014), with the hope to find a way to
enhance disaster resilience. This research has found that the PINE structure can be
further developed by interplaying with the seven identified qualities of a resilient
country. It can be translated into drivers or essentials bullet-points according to the
PINE domains and some of the resilience qualities can be highlight alongside the bullet-
points. Though those qualities are supposed to reflect to the whole system, when it comes

to each category there are some core qualities that can be embraced.
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Table 5.12 Examples of the detailed PINE scores.

' B 8 g g
EENE A
Country 588 <5 2 5 @
fEd 83 s s
3] [} O =
Argentina 0.091 = 0.603 0.314 -0.069 [l 24.720 -0.992
Australia 0.988 1.176 1.121 1.926 99.440 71.030 : -0.561 1.479 1.899
Austria 0.713 1.050 0.544 1.679 92.150 69.110 .828 -0.668 1.428 1.724
Bangladesh -0.959 -0.851 0.568 -1.523  30.420  22.400 0.670 -0.757 -0.831
Bolivia -0.273 -0.067 -0.409 -0.878 -0.185 -0.714 -0.278 -1.150 -0.012  53.950 | ZEl) 0.481 -0.969
Botswana -0.369 -0.600 -0.386 -0.289 -2.041 -0.187 62.040  37.980 ATE 0.638
Brazil -0.497 : 0.446 -1.257 0.139 | @z2200  40.130
Bulgaria 0.282 o 0.666 0.527 86.570 48.970 0.027 0.248
Canada 1.355 - 1.046 97.920 56.610 0.926 -0.630 1.862
Chile 0.250 0.647 89.420 56.940 0.65¢ -0.551 1.465
China -0.005 0.029 0.069 0.174 -0.467  42.730 | BRIl 0.360
Colombia 0.219 -0.058 0.005 66.010  40.620 -0.402 0.081
Costa Rica 0.445 0.378 0.605 1.521 PR 42.470 ¥ -0.433 0.722 0.520
Czech Republic 0.310 0.210 0.847 0.354 1.870 90.630 75.350 A -0.607 0.834 1.080
Denmark 0.943 0.932 1.327 -0.461 1.594 97.610 63.120 .98 -0.592 1.640 1.905
Dominican Rep. -0.032 -0.413 -0.732 = -0.223 -0.401 -0.036 0.455 0.155 69.120  42.650 0.190
Finland . 0.844 1.250 1.191 1.464 1.521 99.440 59.900 1.000 -0.774 1.762
France . 0.744 0.520 1.098 -0.006 1.237 96.480 54.090 0.609 -0.512 1.063
Germany 0.877 1.149 a 1.108 -1.715 1.809 92.830  72.230 0.886 -0.605 1.488
Low Medium High
PINE
People
Infrastructure
Nature

Enabling Environment
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5.6. Usage and users of the PINE scores

The main users of the PINE national disaster resilience can be divided into two

levels: international and national levels. For the international level, key users include
international organizations (e.g. UN, WFP, ASEAN, APEC, WHO) as well as donors,

countries and other actors including development partners with a resilience agenda. For

the national level, national policy formulators and emergency managers are among the

key users at this level. Thus, it depends on each user to customize how PINE can be of

their usage. The following are suggestions:

The global result of PINE can be utilized to prioritize or group countries by the
levels of their national disaster resilience, or any of its domains. This can
facilitate decision-making process on benefit distribution.

The whole set of the PINE results for each particular country are considered
country profile, which shows the level of individual elements of national disaster
resilience. This can aid decision-making process on which focal areas to pay
attention in terms of policy intervention to improve and better national disaster
resilience.

The singular overall PINE results facilitate users to study trend analysis on the
level of overall national disaster resilience and its components. Monitoring
trends over time in that fashion can facilitate decision-making process on
adjustments and allocation of national limited resources, intervention, and

distribution in term of policy attentions.

In summary, the measurement that this research proposes is designed to
convey answers to the following questions:

How disaster resilient a country is or what countries are of need in term of
help and intervention?

What countries are likely to suffer from the disasters?

What can be the underlying elements that a country should address in order
to improve its disaster resilience?

How does a country’s disaster resilience change over time?

However, when wutilizing composite indicators, literature suggests that

measurement and its results should be used with care and cautions because they can be

‘misleading’ (Freudenberg, 2003; Nardo et al., 2005). Indicators could send misleading,

non-robust implication and hidden message in terms of policy formulation they are not

well drafted and wrongly interpreted and implied. Also, the end result often deal with a
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singular number or “big picture” results, where indicators or an index may mislead users
to jump to the narrow or simplistic implications or conclusions. Therefore, an index
should be used in parallel with its detailed elements or indicators to be able to reach
sophisticated interpretations for policy implication and interventions. In this research,
content and construct validations in the form of correlation analysis, and framework for

indicator selection can reduce some of those negative effects.
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CHAPTER 6 DISCUSSIONS, CONCLUSIONS,
AND RECOMMENDATIONS

6.1. Introduction

The value that this research has added to the reservoir of knowledge is the
operationalization of the concept of disaster resilience particularly at the global and
national levels, by constructing a model for national disaster resilience analysis that is
theoretically sound, reality-reflective, consistent with international expectation, and
empirically validated. To fulfil the task, several steps were taken to develop this
evaluation. This chapter discusses the steps according to research goals outlined in the
introductory chapter and conclude the key findings of the research. This Chapter further
sum up conclusions, outline discussion points, and give some recommendations for future
research. Consequently, limitations of the research is also examined, as well as the

research’s contributions and practicality.

6.2. Discussions

This research’s objectives explained in the first chapter can be summarized into
five discussion points according to the steps in developing the framework for national
disaster resilience and the PINE structure of national disaster resilience measurment;
(1) revisiting disaster resilience definitions, (2) constructing an analytical framework for
national disaster resilience, (3) developing an approach for national disaster resilience
measurement (PINE structure), (4) aggregating and validating the index, and (5)

assessing global disaster resilience.

6.2.1. Revisiting disaster resilience definitions

This was the first step to embark the journey. It included exploration of
resilience on its theories, definitions, utilizations, applications, and interpretations. The
key objective of the task was to build the theoretical foundation for constructing a
framework that has an ability to understand and quantify disaster resilience. The key
observed points are as follows:

e Despite the fact that disaster resilience as a concept has increasingly been
utilized, the definition of disaster resilience is very inconsistent. There are a
large number of disaster resilience definitions in the literature.

e Due to the complex and multidisciplinary nature of the concept, it appears that

there 1s no consensus on how disaster resilience should be defined. Some
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scholars have pointed that it is not practical or not even possible to do so
(MacAskill and Guthrie, 2014).

e Despite the absence of universally accepted definition, there is a significant
amount of similarities among those definitions of which this research took
advantage to build the foundation upon.

e Therefore, the working definition of disaster resilience was developed as a basis
to further identify the elements of disaster resilience and establish an approach
to evaluate it.

e The working definition of disaster resilience was formed based on the system
theory, DROP model, and 3D resilience. This definition sees resilience as a
process and that resilience and vulnerability are separate but often linked
concepts.

e However, it would bring great advantages if a common definition of disaster
resilience is formed. This could help advance the comprehension and utilization
of the concept, as well as significantly facilitate consensus on resilience

evaluation and operationalization.

6.2.2. Constructing an analytical framework for national disaster resilience

Shifted from the resilience definitions discussed in Chapter 2, the focus of
Chapter 3 was on an investigation of various theoretical frameworks and analytical
models of disaster resilience that can be utilized to serve the purposes of this research.
In fact, it was expanded to include the related concept of vulnerability because there are
some linkages between the two concepts. In total, four frameworks of disaster and two
framework of vulnerability were studies, including (1) Resilience as the system of
systems: Panarchy, (2) R4 Framework and TOSE domain, (3) Disaster Resilience of Place
(DROP), (4) 3D Resilience Framework, (5) Pressure and Release Model (Vulnerability

Progression), and (6) Framework of vulnerability Analysis.

Emerging from the investigation of these frameworks was the principle that it
was comprehensive and critical to measure national disaster resilience as a static
property, despite its dynamic nature, and focus on the antecedent condition of a country
where the three resilience capacities reside. Measuring disaster resilience by capacities
are an ideal but it proved impractical in ways that (1) most of the indicators contribute
to generate each or all capacities, and (2) there is no criteria to clearly assign indicators

to particular capacities. Therefore, an important result of this analysis was to measure
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disaster resilience by systems within the system; yet, the following bullet points are the
findings regarding identification of systems of the system.
e Thereis nolimit on the number of systems or subsystems that a resilient system
should have, because of its panarchic characteristic.
e Systems within a system can be classified by various criteria, e.g. sectors,
institutions, capitals, assets, etc.
e A resilient system has distinct qualities or characteristics that separate it from

a prosperous system.

The understanding that a domain-centric approach to national disaster
resilience provides a logic and basis for considering and selecting indicators addressing
depth and width of disaster resilience based on the three resilience capacities. Thus the
final working definition of disaster resilience was formed based on the theories (1) 3D
resilience framework where it includes an ability of bouncing back from, withstanding
and coping with, adjusting to the impact of, and recovering from the effects of
disturbances or shocks in a timely and effective manner through shock anticipation,
absorption, adaptation, transformation, (2) system theory where it implies maintenance
and restoration of essential functions in the time of disturbances, as well as resilience as
the product of the country’s systems, and (3) DROP framework where it emphasizes on
the ability that is inherent within a country. All in all, the working definition of disaster
still sees resilience as a dynamic property but suggests a measurement be made as static
property. It also broadens the DROP model where it focuses on the social-built-natural

systems’ interactions to focus on multiple and complex systems.

The PINE structure for national disaster resilience measurement was created
in this research based on an argument that disaster resilience is the product of resilience
capacities in the four domains of systems: People, Infrastructure, Nature, and Enabling
Environment. It is also grounded on the rationale that each domains have elements that

play a role in contributing to the resilience.

6.2.3. Developing an approach for national disaster resilience measurement
Conceptually, an essential point in developing the PINE framework for national
disaster resilience was to identify and choose relevant indicators to include in the index.
In this research, disaster resilience is quantified by using composite indicators method.
In Chapter 4, the PINE structure was further interpreted into a framework for indicator

selection where a cross-classifying method was utilized. The framework for indicator
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selection helped create the initial starting point for index development. After this,
ongoing efforts in measuring disaster resilience were studied. At the national level, none
of the 6 frameworks truly discusses disaster resilience, except World Economic Forum’s
Country Resilience Rating where its preliminary list of indicators discusses heavily on
economic aspects. The study then extended to include another 10 ongoing efforts at sub-
national level. At this level, there are a number of framework that discusses disaster
resilience. Some elements of resilience were harvested to include in the PINE framework.
This method appeared to be theoretically justified and practical in the sense that each
indicators were specifically evaluated and chosen for each cell. It thus yielded the
selection of theoretically relevant indicators and ensured content validity of the chosen

indicators.

To make the PINE structure reflective to the reality, an investigation of disaster
events was introduced. This research studied 99 cases of disaster-related event and
project from various sources in order to extract resilience elements and other useful
ingredients for the PINE framework. Paralleled to this, a review of Hyogo Framework
for Action and the Post-2015 Framework for disaster risk reduction (or Sendai
framework) was carried out with the hope to make the PINE framework consistent with
the most up-to-date expectation in terms of disaster resilience from international
organizations. Last, selected indicators were checked with data availability. It was

unfortunate that one of the main hindrances of this research is data availability.

Based on this procedure more than 100 indicators were identified. After being
evaluated by data availability, 66 indicators met the selection criteria and were classified
according to domains and categories: People domain (30 indicators), Infrastructure
domain (16 indicators and 1 high-level indicator), Nature domain (1 indicator and 1 high-
level indicator), and Enabling environment domain (11 indicators, and 6 high-level
indicators). The high-level indicators are composite indicators that have a number of

underlying indicators ranges from 10 to 75 indicators.

6.2.4. Aggregating and validating the index

On the technical aspects of the research, the selected indicators came in
different scales from various sources. Before combining the index, scale adjustment was
performed. The data was then normalized by using Z-score approach. The crucial part
was to decide the weighting scheme. There were two schemes: an average method (AM)

and a weight method (WM) according to the number of underlying indicators. The results
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from these two methods were similar but not identical. The results of the two methods
were compared by using correlation analysis. The results showed that the average

method has stronger correlations and thus was chosen to use throughout the research.

For the validation, the logic for this was to study whether the PINE national
disaster resilience measurement is theoretically and empirically valid. In general,
national disaster resilience is of multifaceted scales that can cover many variables and
indicators. Therefore, identifying appropriate variables for statistical validation was a

challenge.

This research employed two types of validation: content and construct. The
content validation can be proved through the indicator selection process, which was done
based on the framework for indicator selection. In fact, indicator selection is a subjective
procedure involving personal considerations. The framework for indicator selection
created an instrument where only ‘hit to the point’ indicators were chosen, and restricted
the imagination of the author to the correct track, resulting in the reduced level of
subjectivity. Also, choosing indicators based on the framework insured that the various
dimensions of national disaster resilience were incorporated and thus high content

validity and high consistency with the working definition.

The construct validity examines whether the measurement is statistically
related to external variables in the close theoretical framework. This exercise in Chapter
4 aimed at validating the PINE national disaster resilience by examining how well it
correlates with the external variables in the close theoretical framework. Based on
literature, this research employed nine external variables in six topics: (1) Disaster risk,
(2) Vulnerability, (3) Lack of coping capacity, (4) Lack of adaptive capacity, (5) Number
of Death caused by disasters, and (6) Estimated damage caused by the disasters. The
expectation of all the six topics in relation to disaster resilience was negative correlations.

The results revealed as expected; yet, differed in strength of the correlations.

6.2.5. Assessing global disaster resilience

Chapter 5 took the framework further into application. The aim was to identify,
analyse, and map spatial patterns of global disaster resilience. The logic for this exercise
was to additionally evaluate the validity and practicality of the PINE structure by

examining the spatial distribution analysis.
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6.3. Distinctive features of the framework vs the conventional frameworks

The problem statements points to the need to develop disaster resilience
framework that can be applied at the national level because of the following reasons:
(1) No consensus exists currently on how to measure resilience. Without a conceptual
framework where indicators can both be defined and assessed, resilience will never be
meaningful and useful for policies intervention and national development strategies.
(2) To date, there has been no framework that directly discusses resilience at national
level. The national disaster resilience framework and PINE structure were developed as
to fill such voids. With the following features, the framework for national disaster
resilience is distinctive to the conventional frameworks.

1. Unlike the conventional frameworks, PINE directly discusses national
resilience. Employing the 3D resilience framework, PINE sees resilience as
product of the three resilience capacities: absorptive coping, adaptive, and
transformative. Its measuring mechanism adequately discusses them all. Most
of the conventional frameworks place an emphasis on risk where resilience
element is reduced to just coping capacity and/or adaptive capacity.

2. PINE is a balanced framework because it is theoretically sound and reality-
reflective. This is proved by the methodology of developing the PINE and the
validation of the PINE index.

3. Ultimately, PINE serves two key purposes: (1) to map the global disaster
resilience, (2) to track the level of resilience, and (3) to make useful of the
resilience concept for policies intervention and development.

4. PINE identifies characteristics and qualities of a resilient country, with the
hope to distinguish it from a prosperous country. The quality element of the
framework might not be useful for the measurement purposes, but it adds
comprehensiveness to the framework which can be further developed for a

better interpretations in terms of policy intervention.

6.4. Conclusions
The conclusions of the key findings of this research are summarized as follows:
1. Based on what this research have been gathered, it is fairly convinced that the
overall objectives set for this research have been met. The major output was the
establishment of national disaster resilience framework and its measurement
structure (PINE) for evaluating and quantifying national disaster resilience
that i1s valid, theoretically driven, reality reflective, and operational. The

findings of this research gave empirical evidence that PINE framework has an
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ability to enhance understanding and operationalization of the concept of
disaster resilience.

2. The methodology of developing the PINE structure used in this research was
theoretically reasonable and empirically practical. Its salient point is the
incorporation of the three resilience capacities and resilience as a system of
systems, as well as using ‘inherent resilience’ as the starting point.

3. In the field of disaster risk management, there is an urgent need for an
instrument that can successfully assess disaster resilience and it should be
functional and valid. The PINE framework is developed based on those premises.
The framework was examined and validated using a mixture of statistical
approaches. Considering the findings observed from this research, it is
convinced that the PINE framework is functional and valid in both theoretical
and empirical terms. It is also potentially promising especially for policymakers
and emergency managers because it provides useful information that can be
utilized to help formulate development policies. However, additional research

should be considered.

6.5. Limitations and recommendations for future research

For the limitations faced while conducting this research, the following points
exemplify some of the limitations and some recommendations for future research in
response to those limitations.

1. This research made an effort in evaluating a highly multiplex concept of
disaster resilience at a broad scale by using a country as the focal unit with the
hope to spatially map the global disaster resilience, and efficiently keep track
of resilience level. For national policymakers or emergency mangers, this
framework might not adequately meet their needs. A smaller-scaled framework,
preferably at the smallest governmental unit e.g. municipality or village, would
probably generate a more contextual result. For future research, an adaptation
of the PINE structure to be able to function at smaller scales would be highly
useful. With that result, national policymakers will know on which area to place
an emphasis.

2. Data availability was the key challenge throughout this research. Unlike, other
fields, sociology is the concept that is challenging to capture in term of statistics.
This research depended to a great extent on secondary data from reliable sources
e.g. World Bank, UN, and World Economic Forum. Yet, those data, despite its

large numbers, are restricted to the information that has statistic records e.g.
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Gross Domestic Products, Child mortality, Employment rate. This limitation was
also echoed in the Sendai framework where the UN has commissioned
international organizations to develop a number of indicators necessary for the
resilience measurement purpose. The research did an investigation on the
concept of resilience and it suggests that there is the need for a collection of more
specific data. The following issues exemplify some of them:
e Disaster recovery time
e Efficiency of urban planning policy
e Disaster-related household insurance
e Level of disaster awareness
e Social network: mutual support, social trust
o Disaster early warning system
e Construction and maintenance of disaster mitigation structures
e Lifeline infrastructure in time of emergency
e Availability of evacuation areas in time of emergency
¢ Contingency plan
e Emergency response plan
Additionally, this research utilized a number of indicators collected through a
perception survey e.g. quality of education system, corruption perception. These
information is very informative to this research but information based on
perception often implies the high level of subjectivity. Hence, future research
should emphasize on developing a reliable methodology of collecting data and
on developing indicators or statistics of the mentioned issues.
Disaster event statistics are of significance. The validation of such disaster
resilience measurement is challenging especially when it needs to correlate with
empirical information. This research employed information from EM-DAT, the
most reliable source to date. Yet, it reveals the information from EM-DAT is
problematic. Some of the problems come from the fact that it is difficult to keep
track of the information on hazard events that occur almost on a daily basis and
around the world. By EM-DAT database, the loss of life of common dangers
amid 1900-1999 is under 0.2% because of volcanic emissions, avalanches and
fierce blazes. Then again, the fast onset hazard with a more restricted
geographic content hardly fall into the criteria of the EM-DAT database.
Starting from the perspective, the vicinity in the database is inadequate and
the total loss of life is higher, as one occasion once in a while causes

philanthropic emergencies. This confinement is echoed in the UN. The new type
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of disaster data collection has recently been discharged and requested that its
members to monitor its own particular disaster events. Also, EM-DAT does not
have any data on the recovery time which is one of the noteworthy components
deciding national disaster resilience.

There is a restrictions on the understanding regarding systems or domains used
to evaluate disaster resilience. Some even maintain a strategic distance from
utilizing system theory and pick to utilize other frameworks. Yet, both face the
same issue on the most proficient method to characterize domain and category
which indicator fits better in which classification. This research is not an
exemption. There is an overlap between domains and category within each
domain. For instance, it is pugnacious whether livelihood sub-points fits more
in the economics sub-subjects or in the general population area, whether
empowering environment space is incorporated as a sub-theme in the
framework space, and whether it is important to include a monetary space.

. Due to the influence of the DROP model over the PINE structure, the disaster
resilience measurement created in this research will be a ‘snapshot’ in time with
limited capability to foresee what's to come regarding national disaster
resilience. The snapshot also captures a static status, instead of it element
property. Despite the fact that the framework facilitates trend analysis, future
research might improve the framework by including those spatial and temporal
measurements for national disaster resilience. Whether succeed, the model will
help policymakers choose proper intervention in the face of hazards before it is

too much to handle.
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ANNEX 1
Resilience Conceptualizations and Understandings

i (g). Y 3 ! plu: ations

1. Adger, 2000 Socio-ecological resilience as the ability of groups or communities to cope with external
slresses and disturbances as a resull of social, political and environmental change, while
maintaining the sustainability of their livelihoods

2. Adger et al., All aspects of demographic change, including migration, have impact on the social

2002 resilience of individuals and communities, as well as on the sustainability of the
underlying resource base.

3. Berkes, 2007 Vulnerability is registered by exposure to hazards, but it also resides in the resilience of

the system experiencing the hazard. Resilience 1s defined as the capacity of a system to
absorb disturbance and reorganize while undergoing change yet still retain essentially
the same funciion, structure, identity and feedbacks,

4. Carpenter et al, | Resilience is viewed as the amount of change a system can bear and still retain the same

2001 controls on structure and function’, the capacity of a system to self-organise and the
ability of a system to learn and adapt. Resilience is seen to depend on four main
components.

5. Cutter et al., DROF model of resilience is proposed to give an understanding that social systems,

2008 natural systems and the built environment determine the inhereni vulnerability and
inherent resilience of a system.

6. Folke, 2006 This conceptualisation of resilience treats disturbances in socio ecological systems as an

opportunity. Disturbances in a resilient social-ecological system have the potential for
doing ‘new things, innovations and development.

7. Holling, 1973 Resilience is viewed as the ability of ecological systems to persist in the face of
disturbance and maintain relationships between different elements of the system.
8. Manyena. 2006 Resilience is conceptualised as the ability of a system to adapt to environmental shocks

and continue functioning without there being a change in its lundamental
characteristics. This understanding underlines the importance of viewing resilience as a
‘process rather than only an outcome,

9. Mayunga, 2007 Resilience as 5 Capitals' This understanding of community resilience to disasters
springs from the sustainable livelihoods approach where social, economic, human,
physical and natural eapital are seen as the determinants of resilience.

10. Oshahr, 2007 Resilience is the amount of change a system can undergo while retaining the same
controls on structure and function. Resilience is viewed in the context of climate change
through an analysis of climate change adaptation interventions/projects in order to
identify specific elements of adaptation practice and intervention that might be
important in enhancing longer-term resilience to climate change in developing countries

11. Rockefeller Resilience is capaeity to dynamically and effectively respond to shifting climate impaet
Foundation, 2009 circumstances while continuing function at an acceptable level
12, Twigg, 2007 Resilience as an ability to absorb stress, to manage or maintain certain basic functions

and struetures during disastrous events and bounce-backability after a disaster

1. Adger, W. Neil. (2000)

Adger’s article defines social resilience as the ability of groups or communities to
cope with external stresses and disturbances as a result of social, political and
environmental change. This definition highlights social resilience in relation to the
concept of ecological resilience which is a characteristic of ecosystems to maintain
themselves in the face of disturbance. There is a clear link between social and ecological
resilience, particularly for social groups or communities that are dependent on ecological
and environmental resources for their livelihoods. But it is not clear whether resilient
ecosystems enable resilient communities in such situations. This article examines
whether resilience is a useful characteristic for describing the social and economic
situation of social groups and explores potential links between social resilience and
ecological resilience.

This article argues that social resilience is defined as the ability of communities
to withstand external shocks to their social infrastructure. This is particularly apposite
for resource-dependent communities where they are subject to external stresses and
shocks, both in the form of environmental variability (such as agricultural pests or the
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impacts of climatic extremes), as well as in the form of social, economic and political
upheaval (associated with the variability of world markets for primary commodities, or
with rapid changes in property laws or state interventions), [t is indeterminate whether
communities dependent on coastal resources are themselves inherently more resilient,
despite the undoubted diversity of these social and economic systems, and the ecological
resilience of these areas. The centrality of social resilience to sustainable development
remains a critical question.

Given the complex relationship between social resilience and dependency on
natural resources, the article developed a set of key parameters for observing social
resilience. Social resilience is institutionally determined, in the sense that institutions
permeate all social systems and institutions fundamentally determine the economic
system in terms of its structure and distribution of assets. Social resilience can
therefore be examined through proxy indicators, such as institutional change and
economic structure, and through demographic change shown as follows.

1. Economic factors, institutions and resilience indicators
Key factor of the economic aspects of resilience:
e economic growth and the stability and distribution of income among populations
e« boom and bust nature of markets for the outputs from resource use as well as to technological
innovation threatening the sustanability of economic activity
environmental variability
stability. particularly of livelihoods
sustained economic growth
choices in livelihoods and social invesiments

2. Demographic change and resilience indicators

Mobility and migration are a further set of important indicators of resilience.

e Type of migration: resilience or changes in resilience cannot simply be inferred from the presence
or absence of migrants in any area or community: the degree of labour mobility: or an increase or
decrease in total population over time. Significant population movement can be evidence of
instability, or could be a component of enhanced stability and resilience, depending on the type of
migration

e The impacts of migration stralegies on the use of natural resources, and environment, n both net
immigration and net emigration areas

*  Remiltance income

Reference:
Adger, W. N. (2000). ‘Social and ecological resilience: are they related? Progress in Human Geography.
24(3):347-364.

2. Adger, et al. (2002)

Their article argues that all aspects of demographic change, including migration,
have impact on the social resilience of individuals and communities, as well as on the
sustaability of the underlying resource base. Social resilience is the ability to cope with
and adapt to environmental and social change mediated through appropriate
institutions. They investigated one aspect of the relationship between demographic
change, social resilience, and sustainable development in contemporary coastal Vietnam:
the effects of migration and remittances on resource-dependent communities in
population source areas! and found, using longitudinal data on livelihood sources, that
emigration and remittances have offsetting effects on resilience within an evolving social
and political context. Emigration is occurring concurrently with, not driving, the
expansion of unsustainable coastal aquaculture. Increasing economic inequality also
undermines social resilience. At the same time diversification and increasing income
levels are beneficial for resilience,
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Migration is discussed as a central pillar of social resilience. Migration carries
the potential to exert a substantial influence on communities, ‘altering economic well-
being, changing the structure of the community, and affecting the natural resource base’,
If remittances from migration are not controlled by effective institutions they can create
severe inequity in society through reduced access to natural resources for some groups
and reduced resilience. Similarly, effective and responsive institutions would help in
ensuring equitable social and economic trends and more equal access to natural
resources: one possible indicator of institutional strength would be the effectiveness of
mechanisms to collect taxes and employ this revenue usefully. Also, the manner in which
remittance income is employed can increase or decrease social resilience. For example,
if in an agricultural economy it is used for investing ‘in human or physical capital to
enhance household production” in a sustainable manner then the social resilience of
individuals within the household is increased. On the other hand, if remittances are used
to increase conspicuous consumption or for unsustainable agricultural production, this
will have a negative effect on social resilience.

Reference:

Adger, W. N Kelly, P. M.; Winkels, A.; Quang H., Luong: Catherine, .. (2002).
‘Migration, Remittances, Livelihood Trajectories, and Social Resilience’, Journal of the Human
Environment. 31(4):358-366.

3. Berkes, Fikret. (2007)

Vulnerability is registered not by exposure to hazards alone! it also resides in the
resilience of the system experiencing the hazard. Resilience (the capacity of a system to
absorb recurrent disturbances, such as natural disasters, so as to retain essential
structures, processes and feedbacks) is important for the discussion of vulnerability for
three reasons: (1) it helps evaluate hazards holistically in coupled human—environment
systems, (2) it puts the emphasis on the ability of a system to deal with a hazard,
absorbing the disturbance or adapting to it, and (3) it is forward-looking and helps
explore policy options for dealing with uncertainty and future change. Building resilience
into human—environment systems is an effective way to cope with change characterized
by surprises and unknowable risks. There seem to be four clusters of factors relevant to
building resilience (1) learning to live with change and uncertainty, (2) Nurturing
various types of ecological, social and political diversity for increasing options and
reducing risks, (3) increasing the range of knowledge for learning and problem-solving,
and (4) creating opportunities for self-organization, including strengthening of local
institutions and building cross-scale linkages and problem-solving networks.

Berkes proposes five components that are important in building the resilience of
socioeconomic systems.

1. Resilience thinking requires an acknowledgement of the fact that systems must
learn to live with uncertainty and that change is inevitable: “Expecting the
unexpected”. These tools and codes can spring from memories held by societies of
similar events in the past,

2. Diversity is important to building resilience as 1t extends multiple options for
dealing with perturbations. reducing risks by spreading them. This diversity can
be nurtured ecologically through high biodiversity, both economically through
livelihood diversification and through the inclusion of diverse points of view in
policymaking processes.

3. Different types of knowledge should be appropriated in any learning process.
This can be done through the appropriation of local knowledge in policy processes.
The ereation of platforms for cross-scale dialogue, allowing each partner to bring
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their expertise to the table, is a particularly effective strategy for bridging scales
to stimulate learning and innovation.

As renewal and reorganisation are essential parts of natural cycles, the ability of
systems to reorganise is a critical determinant of their resilience. This is possible
through strengthening community-based management and maintaining the local
capacity for social and political organization in the face of disasters. Response by
the community itself, through its own institutions, is key to effective response
and adaptation. Building linkages across scales of governance is another
component of giving communities the ability to self-organise: community
organisations need to work with regional and national organisations.

A dynamic learning component is crucial for providing a rapid ability to innovate
in terms of the capacity to create new responses or arrangements. Such learning
can be improved by adaptive co-management, defined as a process by which
institutional arrangements and environmental knowledge are tested and revised
in a dynamic, ongoing, self-organized process of learning-by-doing. Learning
organizations allow for errors and risk-taking behaviour as part of the learning
Process.

He also laid out four Strategies that have a high probability of enhancing

resilience to future change.

1.

Foster ecological, economic and cultural diversity

Diversity provides the seeds for new opportunities and maximizes the options for coping with change.
By supporting and proiecting ecological, economic and social diversity, countries or regions make
themselves less vulnerable (o adverse effects of future change.

Plan for changes that are likely to occur

By recognizing the directional nature of current changes, and by identifying external drivers of change,
countries have the opportunity to design the institutional flexibility necessary to anticipate and adjust
to change.

Foster learning

Countries, communities, NGOs, and government agencies can learn from one another. By collaborating
closely to examine patterns of response to hazards, it i possible to learn which poliey options show
promise, Particularly effective are learning networks of public, private and civil sociely actors.

Communicate the societal consequences of recent changes
Societal consequences of hazards are felt at multiple levels, The communication of the consequences of
perturbations is important in understanding actual local impacts and adaptations. Such
communication helps make a convincing case that the global nature of causes warrants global action,

Reference:

Berkes,

F. (2007). ‘Understanding Uncertainty and Reducing Vulnerability: Lessons from Resilience Thinking’

Natural Hazards. 41(2):283-95.

4. Carpenter, et al. 2001

Very broadly, This understanding sees resilience as the amount of change a

system can bear and still retain the same controls on structure and function’, the
capacity of a system to self-organise and the ability of a system to learn and adapt.
Resilience is seen to depend on four main components: (1) the magnitude of disturbance
required to fundamentally disrupt the system causing a dramatic shift to another state
of the system, controlled by a different set of processes: (2) the policy, regulatory and
governance structures which allow different parts of the system to reorganise: (3) the
variety of groups performing different functions in an SES: and (4) the nature of learning
processes that exist within a system.
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Indicators within such an approach include fundamental variables which
maintain a domain of attraction, such as the land tenure systems. Resilience is
dependent the degree to which legal and regulatory environment gives control over
natural resources to its users, and a number of different species that perform a variety
of ecological functions. It also relies on local knowledge being used in any system of
managing resources: the users (e.g. fishermen) within this system have a good
understanding of how a socio-ecological system works, certain institutions test various
methods of building resilience, monitor the results of these tests, update existing data
on resilience building and have the capacity to modify policy as new knowledge is gained.

Reference:
Carpenter, S.: Walker, B.; Anderies, J. M.: and Abel, N. (2001). ‘From Metaphor io Measurement: Resilience of
What to What? Eeosystems. 4:765-T81.

5. Cutter et al., 2008

In the Disaster Resilience of Place (DROP) model, existing concepts are analysed
to form a dynamic and cyclical understanding of inherent resilience of a system to
natural hazards. Essentially, this model begins with an understanding that social
systems, natural systems and the built environment determine the inherent
vulnerability and inherent resilience of a system. This interacts with the nature of the
hazard G.e. frequency, duration, intensity, etc.) and the effects of the event are then
amplified or reduced depending on the coping capacity of the system. If the absorptive
capacity is exceeded the community will experience low recovery unless it can improvise
and learn.

This model is cyclical, with the inherent resilience being determined by ecological,
social, economie, infrastructural and institutional components as well as the level of
community competence. Fiach of these components has indicators such that, for example,
high biodiversity and low soil erosion are ecological factors that would lead to high
inherent resilience in an ecosystem, while substantial presence of social networks and
faith-based organisations are indicators of high inherent resilience in the social sphere.

1. Ecological
Candidate Variables:
e  Wetlands acreage and loss Erosion rates
e Y% impervious surface
=  Biodiversity
o # eoastal delense structures

2. Social
Candidate Variables:
. Demographics (age. race, class, gender, occupation)
. Social networks and social embeddedness
«  Community values-cohesion
o Faith-based organizations

3. Economic
Candidate Variables:
e  Employment
e Value of property
e  Wealth generation
s  Municipal finance/revenues

4. Infrastructure

Candidate Variables:
e  Participation in hazard reduction programs (NFIP, Storm Ready)
o  Hazard mitigation plans
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Emergency services

Zoning and building standards
Emergency response plans
Interoperable communications
Continuity of operations plans

5. Institutional
Candidate Variables:
s Lifelines and eritieal infrastructure
e Transportation network
e  Residential housing stock and age
e  Commercial and manufacturing establishments

6. Community competence
Candidate Variables:
e  Local understanding of risk
Counseling services
Absence of psychopathologies (aleohol, drug, spousal abuse)
Health and wellness (Iow rates mental illness, stress-related outcomes)
Quality of life (high satisfaction)

Referenece _
Cutter 8. L Barnes, L.: Berry, M.: Burton, C.! Evans, E.: Tate, E.: Webb, J. (2008). ‘A Place-based Model for
Understanding Community Resilience to Natural Disasters’ (Zlobal Environment Change. 18(4):598-606.

6. Folke, Carl. 2006

His article presents the origin of the resilience perspective and provides an
overview of its development to date. The resilience approach emphasizes non-linear
dynamics, thresholds, uncertainty and surprise, how periods of gradual change interplay
with periods of rapid change and how such dynamics interact across temporal and spatial
scales. The history was dominated by empirical observations of ecosystem dynamics
interpreted in mathematical models, developing into the adaptive management
approach for responding to ecosystem change. Serious attempts to integrate the social
dimension is currently taking place in resilience work reflected new discoveries of linked
social—ecological systems. Recent advances include understanding of social processes
like, social learning and social memory, mental models and knowledge—system
integration, visioning and scenario building, leadership, agents and actor groups, social
networks, institutional and organizational inertia and change, adaptive capacity,
transformability and systems of adaptive governance that allow for management of
essential ecosystem services,

This conceptualisation of resilience treats disturbances in socio ecological
systems as an opportunity. [t equates resilience with the ability to use disturbances as
oceasions for doing ‘new things, for innovation and for development’. This understanding
encapsulates the idea that surprises in any system are inevitable and resilience will
result from learning to live with uncertainty. Thisis in contrast to ‘command and control’
perspectives that seek to control the degree of variability and are successful only in the
short term. A complex. interacting and dynamic system is therefore seen as a resilient
system, In this conception, a resilient system is also reliant on groups performing
different functions and responding differently to the same environmental change.
Resilient systems have ‘far from equilibrium dynamics’ meaning that the complexities of
systems make it impossible to predict paths of recovery as socio-ecological systems can
never be the same after a disturbance. Instead of conceptualising the system as one that
has an equilibrium to which it must return after a disturbance, it is therefore more useful
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to look at it as having a ‘domain of attraction’, a dynamic state where different system
elements have different equilibriums around which they are organised.

Reference:
Folke, C. (2006). ‘Resilience: The Emergence of a Perspective for Social-Ecological Systems Analyses’
(Hobal Environmenial Change. 16:253-267.

7. Holling, C. S. 1973

Holling understood resilience to be a measure of the ability of ecological systems
to persist in the face of disturbance and maintain relationships between different
elements of the system. Resilience springs from understanding of natural systems as
dynamic and being away from an ‘equilibrium’ or stable state at any point, instead being
organised in a domain of attraction in which different elements of a system are organised
around different, individual equilibriums. Events in ecological systems are essentially
non-linear and the ‘randomness’ of events within a system will be further exacerbated
by human actions. Indeed, Holling argues that a certain degree of fluctuation in a system
may actually improve the system’s ability to persist in the face of change. Therefore while
a disturbance might change the position of particular elements in this system, the
system will persist if the nature of the relationships between these elements broadly
remains the same.

Holling additionally focused on the significance of embracing a regional
perspective on events in a system rather than a narrower, local one as relationships
within a system might not be immediately clear at the micro level. He also added that
heterogeneity in systemscontributes to enhanced resilience and spatially and temporally
homogenous environments have a lower versatility.

This conceptualisation has been used in particular in ecosystem management
approaches, with resilience based on keeping options open, recognising that perfect
knowledge can never be achieved, that future events can never be perfectly anticipated
and drawing on complexity theory and systems thinking, Emphasis is also given to
flexibility in management approaches, stressing adaptable generic guidelines instead of
rigid steps.

Reference:
Holling, C. S. (1973). ‘Resilience and Stability of Ecological Systems’
Annual Heview of Keology and Svstematics. 4:1-23.

8. Manyena, S. B. 2006

Resilience is conceptualised as the ability of a system to adapt to environmental
shocks and continue functioning without there being a change in its fundamental
characteristics. This understanding underlines the importance of viewing resilience as a
‘process’ rather than only an outcome. Characteristics of a system resilient to natural
disasters would therefore include a focus on recovery as opposed to a singular
concentration on resisting shocks, effective adaptation to disturbances as opposed to
attempts at only risk mitigation, and an attribution of importance to local knowledge
and culture.

Reference:
Manyena, 8. B. (2008). ‘The Concept of Resilience Revisited Disasters. 30.4: 433—50.
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9. Mayunga, J. S. 2007

This understanding of community resilience to disasters springs from the
sustainable livelihoods approach where social, economic, human, physical and natural
capital are seen as the determinants of resilience. Each of these four capitals corresponds
to a number of characteristics of resilient systems. For example, a strong base of social
capital in the form of trust, norms and networks would lead to a high degree of
coordination and cooperation in the community, evidenced by the presence of a large
number of non-profit organisations. Similarly, human capital in the form of education,
health, skills, knowledge and information will lead to, for instance, a high capacity to
develop and implement an effective risk reduction strategy. Indicators of this would
include high levels of educational attainment and good health.

1. Social capital

Indicators:

Participation in voluntary organizations (Volunteerism): using registered non-profit
organizations

Involvement in social groups (Association densities): using recreational centers (howling
centers, and [itness centers), golf clubs, and sport organizations

Civie and political participation® using three indicators: registered voters, eivie and political
organizations, and Census response rates for the decennial population and housing survey
Religious participation

Community attachment: using owner-occupied housing units

Connection to working places: using two indicators: professional organizations and business
organizations

2. Economic capital

Indicators:

Income: Income was measured using two indicators: per-capita income and median houschold
income

Employment: using the percentage of people who ave employed

Property value: using the median value of owner occupied housing units

Business: using business establishments

Health insurance: using the percentage of people with health insurance

3. Physical capital

Indicators:

Construction’ using [live indicalors® building construction establishments, heavy and civil
engineering construction establishments, highway, street, and bridge construction
establishments, utility systems establishments and architecture and engineering
establishments

Environment: using two indicators: environmental consulting establishments and
environmental and conservation establishments

Land and building regulations: using three indicators: land subdivision establishments, legal
services establishments, and building inspection establishments

Land use planning: using landseape architecture and planning establishments

Property insurance: using property and eausality insurance establishments

Research: using scientific research and development establishments

College: using colleges, universities, and professional schools

Housing: using two indicators: oceupied housing units and vacant housing units

Critical facilities: using eight indicators: hospitals, hospital beds, ambulances, fires stations,
schools, licensed child care facilities, nursing homes, and hotels and motels

Transportation: using three indicators: cccupied housing units with a vehicle available,
special need transportation services, and school and employee buses

Communication: using five idicators: occupied housing units with telephone services,
newspaper publishers, radio stations, television siations, and internet providers

Emergency shelter and relief services! using three indicators: temporary shelters, community
housing, and community food services facilities

4. Human capital

Indicators:
1. Education attainment: using percentage of population with more than high school education
2. Health: using two indicators: physicians and health care support workers
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3. Labor foree (human respurces): using the following sub-components
*  Construction: using [our indicators: building construction workers, heavy and eivil
engineering construction workers, architecture and engineering workers, and highway,
street, and bridge construction workers
e  Environment: using two indicators: environmental consuliing workers and environmental
and eonservation workers
e Land and building regulations: using three indicators: land subdivision workers, population
employed in legal services, and building inspeciors
e Land use planning: using landscape architects and planners
e  Properiy insurance: using property and causality insurance workers
e Mitigation: using five indicators: FEMA ecommunity rating system (CRS) score,
comprehensive plans, zoning regulations, FEMA approved mitigation plans, and building
codes
e  (itizen protection: using the population employed as fire fighters, prevention, and law
enforcement workers
Research: using the population employed in scientific research and development serviees
College: using population employed in colleges, universities, and professional school
Language: using the population that speaks English language very well
Transportation: using the population employed in special need transportation services
Community and social services' using community and social workers

Reference:
Mayunga, J. 8. (2007). ‘Understanding and Applying the Concept of Community Disaster Resilience!

A Capital-Based Approach’ draft working paper prepared for the summer academy,
Megacities as Hotspots of Risk: Social Vulnerability and Resilience Building, Munich,
Germany, 22-28 July 2007.

Mayunga, J. S. (2013). Measuring the Measure: A Multi-dimensional Scale Model to Measure Community

Disaster Resilience in the US Gulf Coast Region. 2013.

10. Osbahr, Henny. 2007

A deeper understanding of resilience in the context of climate change is

constructed through an analysis of climate change adaptation interventions/projects.
This is in order to identify specific elements of adaptation practice and intervention that
might be important in enhanecing longer-term resilience to climate change in developing
countries. Multiple characteristics of resilience are identified including:

The need for institutions that effectively translate scientific data into guidance
for policymakers:

Governments that are accountable for the distribution of risks in society:
Donors engaged in climate change interventions over the long term (possibly
through projects that last for more than five years):

Formal training of communities using new thinking on adaptation: The
employment of existing social and economic networks in spreading awareness on
climate change adaptation and disaster risk reduction:

Adaptation being thought of as a financially and commercially viable activity,
possibly through the formulation of a business case for adaptation in the national
budgets of countries.

Osbahr also highlights some useful policy options that would help to enhance

successful adaptation:

1

Chmate tools: there is a need for improved tools for climate change data analysis
to provide information that is credible. Reinforcing and sustaining climate
observation networks is essential if the full potential of climate information is to
be realised for individual sectors. However, outputs are most effective for
livelihood decision-making when integrated into multidisciplinary frameworks.
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Reinforce local support networks: informal institutions mediate livelihood
stability and it is critical that new initiatives in any sector do not replace or
challenge these systems. Although, it is possible to build adaptation options
without high levels of community stability, these are unlikely to be resilient in
the longer-term.

Ensure multi-level institutional involvement in adaptation initiatives: this
requires investment in institutional capacity at all scales, but especially at the
district-local level and participation by local communities. This helps to generate
‘networks of engagement’, which are critical to shaping human capacity, by
incorporating local knowledge and empowering those most affected by the
impacts of climate change.

Build communication channels and forums: to support information/skills transfer
and social learning. Improved communication offers opportunities for equitable
pathways and decision making by poor people. Success depends on structured
forums for sharing knowledge, technologies and skills, especially those that
improve education and reinforce traditional networks.

Acknowledge the importance of heterogeneity of stakeholders: especially at local
level where it is essential to capture ‘key brokers or entrepreneurs. This counters
traditional aid approaches that target the most vulnerable. Equally, at the
district and regional scale, it is important to create decision-making structures
that bring together interdisciplinary stakeholders.

Develop innovative approaches to financing adaptation and building
opportunities for resilient decision-making: For example, access to microcredit
options that support local collective adaptation. The funding of relief efforts to
support stability and coping are dealt with best through the reform of existing
disaster relief funds. Instruments for the disbursement of adaptation funding
need not deal solely with climate change aspects, indeed it would difficult to see
how these would be defined as separate from development initiatives? However,
the move to finance ‘specific’ adaptation projects in developing countries through
the Adaptation Fund is an international priority. [t is important to ensure that
the private sector is not discouraged from investing in developing countries. The
Adaptation Fund will be replenished predominately through the private sector
contributions generated in developing countries, and it 1s aimed at supporting
developing countries. However, it is unlikely that the adaptation fund will
provide for current demands. Capturing private sector funding may secure
funding closer to the figure of US$41bn estimated by the World Bank for
adaptation (which does not include retrofitting). Index-based weather insurance
and better access to microcredit might help to stimulate local level innovation.
Currently these mechanisms still exclude the most vulnerable groups (e.g.
pastoralists)

Reference:
Osbahr, . 2007). Building Resilience: Adaptation Mechanisms and Mainstreaming for the Poor’ Human
Development Report Occasional Paper. Oxford: University of Oxford.

11. Rockefeller Foundation, 2009

This understanding of resilience 18 in specific reference to climate change and it
is understood to be the capacity to respond to the impact of a changing climate while
continuing to function regularly. Resilience results from the following characteristics.

Characteristics of resilience:

to each situation, and to respond to shifting and unpredictable circumstances,

1. Flexibility at an individual. organizational. and systemic level, with each level able to respond and contribute
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2. A multi-faceted skill set. including abilities that enable thorough preparation, such as comprehensiveness
and delail-orieniation: survival, such as quick decision making and resourcefulness; or rapid recovery, such
as innovation and diligence,

3.  Redundaney of processes, capacities, and response pathways within an institution, community, or system, (o
allow for partial failure within a system or institution without complete collapse.

4. Collaborative multi-sector approaches to planning, execution, and recovery, since no one sector has a
monopoly on a particular impact and thus understanding the overlaps and gaps between sectors is critical,
Planning and foresight to prepare for identified impacts and risks. While it is impossible to plan for every
possible set of impacts, and in many cases the cumulative effect of impacts is unknown, the process of
planning brings learning, builds skills, and helps to create resilience.
6. Diversity and decentralization of planning, response, and recovery activities. A diversity of options has
greater potential to match the particular scenario of impacts that occurs, while decentralization allows for
parts of the system to eontinue operations even if other parts of the system are down.
Plans for failure so that break-downs happen gracefully, not catastrophicallv— for example, when flood gates
break, they do so in a way that channels floodwaters to uninhabited floods zones, perhaps damaging property,
but protecting human lives, Accepting that the unpredictability and uncertainiy of climate risks and
responses will ultimately lead to failure of some element of the system allows for failure-planning. In some
cases returning to a pre-existing state will not be possible or will not be apprapriate. Incremental failures
and planning for failures will allow for real-time response and revision and will limit social, environmental,
and economie costs. Total system failure imits response options and results in greater sulfering,

feg}

-1

Reference:
Rockefeller Foundation. (2009). ‘Building Climate Change Resilience’ Hockefeller Foundation White Paper.

12. Twigg, John. 2007
Twigg in his guidance note on ‘Characteristics of a Disaster-resilient Community’

defines resilience to be the ability of a community to absorb stress, capacity to manage,

or maintain certain basic functions and structures, during disastrous events and the

bounce-backability of a community after a disaster. He takes building blocks provided

by the Hyogo Framework for Action (the global framework to guide disaster risk

reduction efforts) to define five following thematic areas for action! governance, risk

assessment, knowledge and education, risk management and vulnerability reduction,

and disaster preparedness and response. He then devises three columns for each

thematic area: components of resilience: characteristics of a disaster-resilient

community: and characteristics of an enabling environment (dealing with wider

institutional. policy and socioeconomic factors in supporting community-level resilience).

1. Governance

Resilience components:

* Policy, planning, priorities and political commitment

* Legal and regulatory systems

* Integration with development policies and planning

* Integration with emergeney response and recovery

= Institutional mechanisms, capacities and structures: allocation of responsibilities

* Partnerships

* Accountabhility and community participation

2. Risk assessment

Resilience components:

* Hazards/risk data and assessment

* Vulnerability/capacity and impact data and assessment
= Scientific and technical capacities and innovation

3. Knowledge and education
Resilience components:

* Public awareness, knowledge and skills
* Information management and sharing
* Education and fraining

* Cultures, attitudes, motivation

* Learning and research

ANNEX 1-11



4. Risk management and vulnerability reduction

Resilience components:

* Environmental and natural resource management

= Health and well-being

* Sustainable livelihoods

= Social protection

* Finaneial instruments

* Physical protection: structural and technical measures
- Planning regimes

5. Disaster Preparedness and response

Resilience components:

* Organizational capacities and coordination
+ Early warning systems

* Preparedness and eontingeney planning

* Emergency resources and infrastructure

» Emergency response and recovery

* Participation, voluntarism, accountability

Reference:
Twigg, J. (2009). Characteristics of a Disaster-resiliont Community’ a guidance note.
London: University College London.
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ANNEX 2

Key Features of ongoing efforts in resilience measurement

1. National level

Name (Developer)

Objectivel(s)

Component(s)

1. AGIR! Results Framework
(AGIR)

Assessing resilience in terms of
food and nutritional vulnerabilities

4 Pillars: strengthen and secure
livelihoods & improve social
protection/ strengthen nutrition/
sustainably strengthen
agricultural and food productivity/
and strengthen the governance for
food and nuiritional security

2. Global Focus Model
(UN/OCHAZ2 & Maplecroft)

Assessing Risk and Vulnerability

Commereially available

3. Country Resilience Rating
(World Economic Forum)

Assessing resilience of couniries (o
global risks with emphagis on
economic terms

4 componenlis: robusiness,
redundaney. resourcefulness,
response and recovery

4, Index for Risk Management
(INFORM)

(Inter-Agency Standing Committee
Task Team for Preparedness and
Resilience and the European
Commission)

Assessing risk [or humanitarian
erisis and disasters

3 dimensions: hazard & exposure,
vulnerability, and lack of coping
capacity

5. Indicators of Disaster Risk and
Risk Management

(Inter-American Development

Assessing disaster risk and risk
management (Program for Latin
America and the Caribbean)

4 composite ndicators: Disaster
Deficit Index, Local Disaster Risk
Index, Prevalent Vulnerability

Bank) Index. and Risk Management
Index

4 componenis: exposure,
susceptibility, coping capacities,
and adaptation

6. World Risk Index (WRD
(UNU-EHS?)

Measuring disaster risk value for
173 countries

1.1. AGIR Results Framework (Global Alliance for Resilience)

AGIR is a global alliance to foster improved synergy. coherence and effectiveness
of resilience initiatives in the region. Launched in December 2012, AGIRs roadmap
includes a set of key performance and impact indicators.

The objectives of AGIR and the related indicator framework focus on food and
nutritional vulnerability and resilience. It aims to structurally reduce, in a sustainable
manner, food and nutritional vulnerability by supporting the implementation of Sahel
and West African policies”- Zero Hunger in 20 years.

The following 4 pillars have been laid out in this framework. Three out of four
outcomes and the related indicators refer to food and nutrition, while one refers to social
protection. The indicators are mostly drawn from the region’s existing policies and
programmes, as well as from regional and international initiatives in which many
countries in the region participate, such as the Sealing-Up Nutrition movement.

1. To restore, strengthen and secure livelihoods & improve social protection for the

most vulnerable communities and household

Indicators:

e Formulation and implementation of programmes & appropriate safety nets mechanisms (number
of countries that have formulated and implemented coherent social safety programmes of nets for
Food and Nutrition)

! Global Alliance for Resilience
2 United Nations Office for the Coordination of HHumanitarian Affairs

3 Institute for Environment and Human Security (EHS) of the United Nations University (UNU)
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Effective establishment and funetionality of the regional food security reserve
Number of rural municipalities or local structures with functional local mechanisms of solidarity
to address food crises

To strengthen nutrition of vulnerable households

Indicators:

Formulation and implementation of structural programmes for the: (i) access to nutrition and
healih services, (ii) prevention and treatment of diseases with high morbidity, mortality, (i
reproductive health

Formulation and implementation of specific programmes [ocused on infant and young child
feeding

Integration of nutrition issues in other sectoral development policies: (i) the objectives and
nutritional outcomes clearly formulated in sectoral policies, (ii) an institutional position of
'Nutrition' adequately established,

Establishing legal and financial frameworks for the implementation of nutrition priority actions
in the countries

To sustainably strengthen agricultural and food productivity and incomes of
vulnerable households and improve their access to food

Indicators:

Signifieant increase in the volume of investments (in particular States’ own resources) for the
implementation of NAIP (especially the priorities 'Resilience’) and in particular the development
of agriculture ecologically intensive and sustainable

Formulation and effective implementation of economic diversification programmes, especially for
women in structurally vulnerable areas

Strengthening institutional mechanisms of governance of natural resources at local, national and
regional levels

Implementation of local, national and regional land security mechanisms in favour of family
farms, agro-pastoralists and pastoralists, particularly women and youth.

Implementation of policy and financial frameworks to sirengthen countries’ land governance
Formulation and adoption of the regional land Charter

Establishment of operational mechanisms of agricultural risk management (functionality /
effective reactivity of the platform for agricultural risk management) and Climate-Smart
Agriculture

Adoption and implementation of legislation and financial frameworks to support local industry
and trade: () fertilizer, (1) processed food and nutritional produets (fortified foods) from loeal
agricultural commodities

Appropriate Financing systems tailored to the needs and specificities of family agriculturalists,
agro-pastoralists, pastoralists (microcredit, insurance)

Formulation and adoption of regional instruments (in support of production and trade) to support
strategic food chains for food and nutrition security (RAIP)

Appropriate Systems / Institution of Research and Extension for enhanced access of family
agriculturalists, agro-pastoralists, pastoralists agricultural to agricultural services, in particular:
(i) environmentally and economieally sustainable agriculture with a focus on the sustainable
management of soil fertility and natural resources, (i) the resilience of production systems to
climate risks and other disasters

Policy and financial frameworks to strengthen the capacity of States to the implement community
rules on free trade of agricultural and food produects

To strengthen the governance for food and nutritional security

Indicators:

A funetional ‘PREGEC and a Framework for food and nutrition vulnerability (CH) applied in
accorfdance with the Charter for food crises prevention and management

Formulation and implementation of programmes (o strengthen community-based food security
early warning and the prevention of disasters risks mechanisms (SCAP)

Operational Mechanisms- [rameworks at local / community, national and regional levels for
prevention, adaptation to climate change and disaster risk reduction (DRR)

Policy, legal and financial frameworks for the consideration of the role of women in strategies and
programmes for food security and nutrition

Operational framework for external review of the Charter for food crisis prevention and
managemem.

Establishment of an international platform for exchange and coordination (under the political
leadership of the regional organizations) within the RPCA

Policy alignment with the results framework of the 'Resilience' at national, regional and
international levels
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| e Operational frameworks to capitalize good practices and to support innovation & anticipation

Key source:
Global Allianee for Resilience. (2013). Kegional Roadmap (draft). Available at
hiip fwww oeed org/swacpublications/AGIR%20draf1%20roadmap KNG 29%20March.pdf

(ilobal Alliance for Resilience. (2013). Kegronal Roadmap (adopted on 89 April 201.5).
hitp/iwww.oecd org/swac/publications/AGIR%20rpadmap EN FINAL pdf

1.2. Global Focus Model (UN/OCHA & Maplecroft)

OCHA developed a risk model in 2007 to analyze natural and human-induced
hazards, vulnerabilities and response capacity at the country-level using a range of
quantitative indicators. Since then, the model has been adopted as a corporate risk model
and updated each year as part of OCHA’s annual work planning cycle. The 2012 Global
Focus Model (GFM) has been rebuilt in conjunction with Maplecroft,

The Global Focus Model is designed to answer several core questions: Which
populations are most exposed to hazards that could trigger a humanitarian emergency?
What factors influence a hazard’s impact on a population? What factors influence the
ability of a community and society to cope with the impact of a hazard? To what extent
is OCHA likely to have a role in a country, given the organisation's mandate, tools and
services?

OCHA Global Focus Model

Hazard Mulnearability Capacily Humaniiarian

 Natural hazards - Poverty T R
(earthquakes, tsun iy {sommunication, p lead agency
amis, foods sior | |* HeliootAes |-yl s Cileas ot
m surge, kopical - Dependency connectivity) ac
glmm, landsli * Environment « Economic fragility
des, severe local + Insbituti
R resilience

* Human induced (governmental
hazards response
koiile. epine capacty. o
ial and uml
Hillngs)

G Mapleeroll 2512 | The Towers, 5 SUrpien’s Hoed. Baih 164 | 3K Uinfsd KingSam | £ 44 (1221 420 100 | ¢ oS anapiocein cont | w: maphacrad o Puge 31

The model seeks to answer these questions through analysis of data in four areas:
hazards, vulnerability, capacity and the demand for humanitarian coordination support.
These categories follow international standards for the calculation of risk, while allowing
flexibility to account for factors specific to OCHA’s humanitarian mandate. The sub-
index on capacity directly relates to resilience. The sub-index reflects capacity of
government and civil society, comprising economic health, institutional resilience and
infrastructure at equal weights.

1. Infrastructure (33.3%)

Indicators:

e communication (comprised of indicators on adult literacy rates, household electrification, rates of
internet usage, mobile phone subscriptions and lixed telephone lines),
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e physical connectivity (comprised of indicators reflecting both the absolute and relative numbers of
people living distant from eities and the density of road and rail lines)

2. Economic Fragility (33.3%)

Indicators:

e per capita GDP using Purchasing Power Parity (PPP)
« total GDP

3. Institutional Resilience (33.3%)

Indicators:

« government effectiveness score [rom the World Bank's governance indicators reflect the ability of a
government to organise an effective response,

e size of the military is used as a proxy lor logistical response capacity

e civil society capacity considers the extent of non-governmental organisations and the ability of civil
sociely to funetion withoutl hindrance from the staie

Key souree!
Hodge, H. (2012). Maple Crofi and (Global Foeus Model: IRisk, Responsibility, and Repuiation. Available at
htips:/interagencystandingcommitice org/system/files/legacy_files/Maplecroft_GFM_050412 pdf

1.3. Country Resilience Rating (World Economic Forum)

Country Resilience Rating believes that resilience applies to different entities,
ranging from communities to countries, but the critical point is to avoid examining any
of them in 1solation. It views country as a system that is comprised of smaller systems
and a part of larger systems. A country’s resilience is affected by the resilience of those
smaller and larger systems. Systems thinking provide a foundation to assess resilience
through considering such components as the system's robustness, redundancy,
resourcefulness, response and/or recovery.

World Economic Forum (WEF) developed this diagnostic tool intended to
measure the resilience of a country to global risks by treating it as a system composed
of subsystems. Several methods already exist to measure the resilience of such
subsystems, mostly as they relate to the economy or ecosystem. But what makes an
economic system resilient is different from what makes an ecological system resilient
(not only are the threats and risks different, but so are the interconnections with other
systems). Therefore, WEF presents a prototype framework to measure a country's
overall resilience via a five-part initial framework. This framework considers the
country as comprised of five core subsystems:

1. Economic subsystem: includes aspects such as the macroeconomic environment,
goods and services market, financial market, labour market, sustainability and
productivity.

2. Environmental subsystem: includes aspects such as natural resources,
urbanization and the ecological system.

3. Governance subsystem: includes aspects such as mstitutions, government,
leadership, policies and the rule of law.

4, Infrastructure subsystem: includes aspects such as critical infrastructure

(namely communications, energy, transport, water and health).
Social subsystem: includes aspects such as human capital, health, the
community and the individual.

o
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Each of the five subsystems is assessed further using five components of
resilience: 1) robustness, 2) redundancy, 3) resourcefulness, 4) response and 5) recovery.
These five components can be categorized further into two types' resilience
characteristics (robustness, redundancy and resourcefulness) and resilience
performance (response and recovery). Each component of resilience is further defined by
key attributes, and for each of these attributes, potential qualitative and quantitative
indicators have been identified. The proposal is to combine for each component
quantitative data from secondary sources (mostly from already existing aggregated
indices) with primary data on perceptions from the World Economic Forum's well-
established Executive Opinion surveys. The World Economic Forum defined such a
framework in a special report on national resilience of its Global Risks Report 2013.
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Reference
World Economic Forum. (2013). Global Risks 2013 Eighth Fdition: An Initiative of the Risk Fesponse Network.
Available at hitp//www3 welorum .org/docs/WEF _GlobalRisks Report 2013 pdl
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1.4. Index for Risk Management (INFORM) (Inter-Agency Standing Committee Task
Team for Preparedness and Resilience and the European Commission

The INFORM model is based on risk concepts published in scientific literature
and envisages three dimensions of risk: hazards & exposure, vulnerability and lack of
coping capacity dimensions. They are conceptualized in a counterbalancing relationship:
the risk of what (natural and human hazard), and the risk to what (population). The
model balances two major forces: the hazard & exposure dimension on one side, and the
vulnerability and the lack of coping capacity dimensions on the other side. Hazard
dependent factors are treated in the hazard & exposure dimension, while hazard
independent factors are divided into two dimensions: the vulnerability dimension that
considers the strength of the individuals and households relative to a crisis situation,
and the lack of coping capacity dimension that considers factors of institutional strength.

The model adopts the three aspects of vulnerability reflected in the UNISDR
definition. The aspects of physical exposure and physical vulnerability are integrated in
the hazard & exposure dimension, the aspect of fragility of the socio-economic system
becomes INFORM's vulnerability dimension while lack of resilience to cope and recover
is treated under the lack of coping capacity dimension. The split of vulnerability in three
components is particularly useful for tracking the results of disaster reduction strategies
over time. Disaster risk reduction activities are often localized and address particular
community-level vulnerabilities and capacities. In order to accommodate the INFORM
methodology, where the vulnerability variable is split among three dimensions, the
equation is updated to:

Risk = Hazard& Exposure ¥ x Vulnerability % x Lack of coping capacity 7%

It is a multiplicative equation. The risk equals zero if one of the three dimensions
above is zero. Theoretically, in case of tropical cyclones there is no risk if there is no
likelihood of a tropical cyclone to oceur or/and the hazard zone is not populated or/and if
the population is not vulnerable (e.g., all people have high level of education and live in
high level of health and livelihood condition as well as they can afford houses built to a
high level of wind security) or/and if the resilience of the country to cope and recover is
ideal.

For the coping capacity dimension, the question is which issues the government
has addressed to increase the resilience of the society and how successful their
implementation is. The coping capacity dimension measures the ability of a country to
cope with disasters in terms of formal, organized activities and the effort of the country’s
government as well as the existing infrastructure which contribute to the reduction of
disaster risk. It is aggregated by a geometric mean of two categories: institutional and
infrastructure. The difference between the categories i1s in the stages of the disaster
management cycle that they are focusing on. If the institutional category covers the
existence of DRR programmes which address mostly mitigation and preparedness/early
warning phase, then the infrastructure category measures the capacity for emergency
response and recovery.
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Reference
INFORM website at http//www.inform-index. org/

1.5. Indicators of Disaster Risk and Risk Management (Inter-American Development
Bank)

The framework proposed has four components or composite indicators designed
to represent the main elements of vulnerability and show each country’s progress in
managing risk. The four indicators are the Disaster Deficit Index (DDI), the Local
Disaster Index (LDI), the Prevalent Vulnerability Index (PVI), and the Risk
Management Index (RMI).

1. The Disaster Deficit Index (DDI) measures country risk from a macroeconomic
and financial perspective according to possible catastrophic events. [t requires
the estimation of critical impacts during a given period of exposure, as well as
the country’s financial ability to cope with the situation. DDI relates assumed
(deductive) indicators and depends on the simple modeling of physical risk as a
funection of the occurrence of a potentially extreme hazard (scientific prediction).

2. The Local Disaster Index (LDI) identifies the social and environmental risks
resulting from more recurrent lower level events (which are often chronic at the
local and subnational levels). These events have a disproportionate impact on
more socially and economically vulnerable populations, and have highly
damaging impacts on national development. LDI relies on indicators of past
events with different impact levels (history).

3. The Prevalent Vulnerability Index (PVI) is made up of a series of indicators that
characterize prevalent vulnerability conditions reflected in exposure in prone
areas, socioeconomic weaknesses and lack of social resilience in general. PVI is
composites derived by aggregating quantitative and qualitative indicators.

4. The Risk Management Index (RMI) brings together a group of indicators that
measure a country's risk management performance. These indicators reflect the
organizational, development, capacity and institutional actions taken to reduce
vulnerability and losses, to prepare for crisis and to recover efficiently from
disasters. RMI is composites derived by aggregating quantitative and qualitative
indicators.
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The system of indicators covers different areas of the risk problem, taking into
account issues such as! potential damages and losses resulting from extreme events:
recurrent disasters or losses! social and environmental conditions that make particular
countries or regions more disaster prone; the capacity of the economy to recover: the
operation of key services: institutional capacity and the effectiveness of basic risk
management instruments (such as risk identification, prevention and mitigation
measures, financial mechanisms and risk transfer): emergency response levels: and

preparedness and recovery capacity.

The indices were constructed using a multi-attribute technique and the
indicators were carefully related and weighted. The indicators and the variables used in
their construction were chosen through an extensive review of the risk management
literature, assessment of available data, and broad-based consultation and analysis.

® (aleulated in probabilistic form

®  Analytical and predictive model

based on the intensity of the
phenomena (not on historical
measures of losses)

® Defined with an arbitrary return

period

1.2. Economic Resilience (Resources
Potentially Available to the
Government)

L] Representing internal and
external resources available to
the government

] T constrains are taken into
consideration

2. Loecal Disaster Index (LDI) = LDI
[ ] Using data & information from
Deslnventar of 6 phenomena
(1&2) external and internal
geodynamic
(3) hydrological
(4) atmospheric
(5) technological and
(B) biological
®  The database takes into account
3 variables
(1) The number of deaths
(2)  The number of people
affected by the events
(3)  Direct losses (the economic
value of housing and crops
lost or damaged)

L] Based on relationship between
risk and development that is
vulnerability, therefore risk, are
the result of inadequate
economic growth and deficiencies
that may be corrected by means
of adequate development
processes

®  Weighted using the Analytic
Hierarchy Process (AHI)

3. Prevalent Vulnerability Index (PVI) =

2 5
Measuring the economic loss
that a country suffer when a
catastrophic event takes place
and the implications in terms of
resources needed to address the
situation
Capturing the relationship
between the demand for
contingent resources to cover
the losses caused by the
Maximum Considered Evenis
(MCE) and the public sector's
economic resilience (availability
funds for restoring affected
inventories)
Measuring a country’s fiscal
exposure and potential defieit in
case of an extreme disasier

country to experience small-
scale disasters and their
cumulative impact on local

development and the country as

a whole

Depicting predominant
vulnerability conditions
Reflecting susceptibility due to
the level of physical exposition
of goods and people, which favor
8 mrecth 1 aAcl.

Reflecting conditions of social
and economic [ragilities which
favor the indirect and intangible
impact.

High DDI means :

- inability to cope with

extreme disasters

- greater gap between losses
and the country’s ability to

face them

- government responsibility
was restricted to the sum of
h public
sector buildings and housing
for the lowest income

loss associated wit

population

Low LDI = high

concentration of small

disasters in few

municipalities and a low
spatial distribution of their

effects between

municipalities where they

had taken place
Medium LDI = sm

disasters concentration and
distribution of their effects

are intermediate

High LDI = the majority of
municipalities suffer small
disasters and their elfects

are similar

PVI varies from 0-
PVI=80= very high

vulnerability
40<PVI<80 = high

vulnerability

20<PVI<40 = medium

vulnerability

20>PVI = Low vulnerability

all

100
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®  Reflecting the lack of capacity to
absorb the consequences,
efficiently respond and recover

PVI has 3 following sub-indicators.

3.1. PVI Exposure & Susceptibility

[ ] reflecting the nation’s susceptibility to dangerous events

®  consisting of 8 indicators ineluding (1) Population growth, avg. annual rate (2) Urban growth, avg. annual
rate (3) Population density (4) Poverty (3) Capital stock in millions USD per 1,000 km? (6) Imports and
exports of goods and services (% of GDP (7) Gross domestic fixed investment (% of GDP) and (8) Arable land
& permanent erops (% of land area)

3.2. PVI Sociceconomic Fragility

®  showing that there is an inirinsic predisposition for adverse social impacts in the face of dangerous
phenomena

®  consisting of 8 indicators including (1) Human Poverty Index (2) Dependants as a proportion of the working
age population (3) Inequalily as measured by the GINI eoefficient (4) Unemployment (% of total labour
force) (3) Annual increase in food prices (6) Share of Agricultural in total GDP growth (7) Debt service
burden (% of GDP), and (8) Scil degradation resulting from human activities

3.3. PVI Lack of Resilience

®  Capturing the capacity to recover from or absorb the impact of dangerous phenomena

®  consisting of 8 indicators ineluding (1) Human Development Index (2) Gender-related Development Index
(3) Social expenditures on pensions, health, and education (% of GDP) (4) Governance Index (5)
Infrastructure and Housing insurance (% of GDP) (6) TV seis per 1,000 people (7) Hospital beds per 1,000

eople and (8) Environmental Sustainability Index
4, Risk Management Index (RMI) =

¢ Identification+RMI Ris tuction+RMI Disaster Mo gemtert+RM
L] RMI it construcied by | ®  assessing risk management High RMI = [ligh
quaniifying 4 public policies performance based on performance of risk
including the identification of predefined targets or management in the country
risk, risk reduction, disaster benchmarks that risk
management, and governance management efforts should aim
and financial protection. 1o achieve

RMI consists of 4 following sub-indicators.

4.1, RMI Risk Identification

L] Measuring individual perceptions, how those perceptions are understood by sociely as a whole, and the
objectives of risk

®  consisting of 6 indicators (1) Systematic inventory of disasters and losses (2) Hazard monitoring and
forecasting (3) Hazard evaluation and mapping (4) Vulnerability and risk assessment (5) Public information
&eommunication participation, and (6) Risk Management training and education

4.2, RMI Risk Reduction

®  [nvolving prevention and mitigation measures

®  consisting of 6 indicators (1) The extent to which risk is taken into account in land use and urban planning
(2) Management of river basins and environment protection (3) Implementation of control and protection
techniques prior to hazard events (4) Relocation of persons living in disaster prone areas and improvements
to housing in those areas (5) Updating and enforcement of salety standards and construction codes, and (6)
Reinforeing and retrofitting of public and private assets

4.3. RMI Disaster Management

®  Involving measures of response and recovery

®  consisting of 6 indicators (1) Organization and coordination of emergency operations (2) Emergency
response planning and implementation of warning systems (3) Supply of equipment, tools and
infrastructure (4) Simulation, updating and testing of inter-institutional response capability (5) Community
preparedness and training, and (6) Rehabilitation and reconstruction planning

4.4. RMI Governance and Financial Protection

L] Measuring the degree of institutionalization and risk transfer

®  consisting of 6 indicators (1) Decentralized organizational units, inter-institutional and multi-sector
coordination (2) Availability of resources for institutional strengthening (3) Budget allocation and
mobilization (4) Existence of social safety nets and funds (5) Insurance coverage and loss transler strategies
for public assets, and (6) Housing and privale sector insuranece and reinsurance coverage

Referene

Cardona, O, D. (2003). “The Need for Rethinking the Concepts of Vulnerability and Risk from a Holistic
Perspective! A Necessary Review and Criticism for Effective Risk Managementi’. in G. Frerks, . Bankoff, &
D. Hilhorst (Eds.), Mapping Vulnerability: Disasters, development, and people. London:Earthscan.

Cardona, O.D. (2005). Indicators of Disaster Risk and Risk Management Summary Report. Washington D.C.:
Inter-American Development Bank.
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1.6. World Risk Index (WRI) (UNU-EHS)

The World Risk Index identifies and ranks regions and countries that face a high
disaster risk. The index uses 28 indicators to calculate and compare risk values for 173
countries, The index is designed and tracked by the Institute for Environment and
Human Security (EHS) of the United Nations University (UNU). The index is reported
in the World Risk Report.

The composite index consists of a set of indicators that track natural hazards (the
natural hazard sphere) and vulnerabilities (the societal sphere):

( Components of the WorldRiskindex at the global and local level ]
N\ /2 R

Exposure
Exposure to natural

Susceptibility
Likelihood of suffering

Coping
Capacities to reduce negative

Adaptation
Capacities for long-term

hazards harm

consequences

strategies for societal
change

Natural hazard sphere Vulnerability - Sodietal sphere

N ¥

Countries are ranked based on four key components that take both natural
hazards and social factors into account.
1. exposure to natural hazards and potential risks

Natural Hazards: Indicators:
¢ Farthguake ¢ Number of people in a country who are exposed to the natural
e Storms hazards earthquakes (A), eyelones (B) and/or flooding ()
o Floods *  Number of people in this couniry who are threatened by drought (1)
e Droughis and/or sea level rise (E) (each weighted half owing to the uncertainty
« Sea level rise of the data base)

o Number of total population in country

2. susceptibility as the likeliness of suffering harm, susceptibility as a function of
public infrastructure, housing conditions, nutrition, poverty and dependencies,
and economic capacity and income distribution

Indicators:

1. Public infrastructure
¢ Share of the population without access to improved sanitation
o Share of the population without access to an improved water source

2. Nutrition
¢ Share of population undernourished

3. Poverty and dependencies
+ Dependeney ratio (share of under 15- and over 65-year-olds in relation to the working

population)
«  Extreme poverty population living with USD 1.25 per day or less (purchasing power parity)

4. Economic capaeity and income distribution
e Gross domestic product per capita (purchasing power parity)

e (Giniindex

3. coping capacities related to governance and authorities, disaster preparedness

and early warning, medical services, social networks and material coverage
Indicators:
1. Government and authorities
e Corruption Perceptions Index
e Good governance (Failed States Index)
2. Medical services
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s Number of physicians per 10,000 inhabitants

¢ Number of hospital beds per 10,000 inhabitants
3.  Material coverages

o Insurances (life insurances excluded)

4. adaptive capacities related to education and research, gender equity,
environmental status and ecosystem protection, adaptation strategies and
investments

Indicators:
1. Education and research
o Aduli literacy rate
¢ Combined gross school enrolment
2. Gender equity
s (ender parity in edueation
¢ Share ol female representatives in the National Parliament
3. Environmental status / Ecosystem protection
¢ Water resources
¢ DBiodiversity and habitat protection
o Forest management
o Agricultural management
4. Investment
¢ Public health expenditure
¢ Life expectancy at birth
e Private health expenditure

The third and fourth component - coping capacities and adaptive capacities -
directly relate to resilience capacities. The index makes use of existing composite
indicators such as the Corruption Perception Index and the Failed States Index as well
as standard high-level development measurements like the adult literacy rate or the
share of female representatives in parliament,

Reference
World Risk Report website at http:/worldriskreport.entwicklung-hilft. deWorldRisk Report. 435.0.htm|
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2. Subnational level

Name (Developer)

Objective(s)

Component(s)

1. Baseline Resilience
Indicators for Communities
(BRIC)

(University of South Carolina)

Measuring baseline resilience of a

communily

4 sets of metrics: social

vulnerability, Buill Environment
and Infrastructure, Natural
Systems and Exposure, and
Hazards Mitigation and Planning
for Resilience

2. Community Based
Resilience Analysis (CoBRA)
(UNDP Drylands Development
Centre)

Developing community-based
resilience analysis and assessing
resilience based on food and basie
needs

5 categories: Physical, Human,
Financial, Natural, and Social

3. DRLA/UEH Evaluation
Resilience Framework for
Haiti

(Tulane University / University

Measuring the relationship between a
shock. humanitarian assistance and
resilience

7 components: wealth/ debt and
credit/ coping behaviours/ human
capital/ protection and security/
community networks/ and

strategies for lifting families oul of
cyeles of poverty and hunger and
measuring households resilient to food
securily shocks

of Hait psychosocial status
4. FAQ Resilience Tool Understanding the most effective 6 components: assets, income and
(FAOY combination of short and long term food access, access 1o basic

services, social safety, adaptive
capacity, and stability

5. Livelihoods Change Over

Assessing ability to "bounce back” from

3 types of analysis: a) household

Time (LCOT) major regional food security erises in wellare over time, b) food security
(Tufts University, Mekelle Northern Ethiopia dynamics, ¢) poverty traps
University)

6. PEOPLES Resilience
Framework
(Multidisciplinary Center for
Earthquake Engineering
Research: MCEER)

Comprehensive measurement
framework building upon MEERC R4
resihience framework and TOSE
domain to assess resilience in a
community

7 components: population &
demographics/ environmenial &
ecosystem/ Organized
governmental services/ Physical
mfrastructure/ Lifestyle and
community competence/ Economie
development/ and social-cultural
capital

7. Resihence Capacity Index
(RCD

(Network on Building Resilient
Regions (BRR))

Gauging of a region’s foundation for
responding effectively to a future
stress

Assessing regional strengths and
weaknesses in the US, and comparing
their region’s capacity profile to that of
other metropolitan areas

3 components: regional economic
capacity, socio-demographic
capacity, and community
connectivity capacity

8. ResilUS
(Western Washington
University)

FPrototyping simulation model of
community resilience in U3, in terms
of disaster recovery from disasters
based on the measurable aspects of
community capital: and
operationalizing community resilience
across multiple, hierarchical scales —
household/business, neighbourhood,
and communily —in relation to a range
of policy and decision variables
associated with each scale

5 components according to 5
elements of community capitals:
Physical. Economie, Socio-cultural,
Personal, and Ecological capitals.

9. Risk Reduction Index (RRD)
(DARA)

Measuring local perception on risk
drivers (For Latin America and
Western Africa)

4 components of risk drivers:
environment and natural
resOUrces, SoCio-economic
conditions, land use and the built
environment, and governance

10. USAID resilience domain
framework
(USALD)

Developing matrix with a set of
indicators for 3 objectives and the goal
of inereased resilience of chronically

6 domains: income & food access,
assels, adaptive capacity, social
capital and salety nets,
governance, nutrition and health

! Food and Agriculture Organization of the United Nations
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vulnerable populations and measuring
community resilience

2.1. Baseline Resilience Indicators for Communities (BRIC) (University of South
Carolina)

The Baseline Resilience Indicators for Communities (BRIC) are based on the
Disaster Resilience of Place (DROP) model that provides a conceptualization for
understanding and measuring community-level resilience to natural hazards. Developed
at the Department of Geography and Hazards & Vulnerability Research Institute at the
University of South Carolina, USA, in 2008, the model proposes to measure inherent
community resilience through the use of a limited set of indicators for the ecological,
social, economic, institutional dimension, for infrastructure and for community
competence.

The inherent resilience potion of the DROP model was operationalized and
refined in 2010 in a Baseline Resilience Indicators for Communities metric (BRIC)
together with the Community and Regional Resilience Institute (CARRI). The BRIC
proposes a methodology and a set of indicators for measuring baseline characteristics of
communities that foster resilience. Baseline characteristics are the antecedent
conditions within communities before the implementation of any programs, policies, and
interventions that foster resilience.

There are four following key sets of metrics needed to build a profile or baseline
of community resilience. Each of these components is briefly described and list of
candidate variables is provided.

1. Social Vulnerability: The most often used metric for social vulnerability is the
Social Vulnerability Index (SoVI), which uses a broad set of indicators to explore
differences in social vulnerability among places using census geography (counties,
census tracts, census block groups). SoVI graphically illustrates the uneven
capacity for preparedness and response and highlights areas where differences
in underlying social vulnerabilities are the greatest.

Indicators:

¢  Race and ethnicity: % African American: % Native American: % Asian or Pacifie Islanders: %
Hispanic

e Age! % population under 5 years old: % population 65 or older: median age

e Socioeconomic status: Per capita income: % families earning more than $100.000; median dollar

value of owner-occupied housing

Gender: % female: % females in eivilian labor foree

Employment: % of the civilian labor foree unemployed: % civilian labor force participation

FEducation: % population over 25 with less than high school education

Household structure: Average number of people per household: % families living in poverty: %

female-headed households, no spouse present

e« Access to serviees: Number of physicians per 100,000 population: % rural farm population: % urban
population

e Occupation: % employed in fishing, farming, forestry: % employed in transportation,
communications, public utilities: % employed in service occupations

e Tousing: % housing units that are mobile homes: % renter-occupied housing units: median gross
rent (%) for renters

o Special needs: Nursing home residents per capita: % Social Security recipients: % migrate to the
United States from abroad in last 5 vears

2. Built Environment and Infrastructure: Measures of the built environment and
infrastructure provide an overall assessment of the amount of public and private
property that could be damaged by disasters, and the likely economic losses. It
also provides an indicator of the community response capacity (e.g.. public safety
structures, shelters, health care facilities), as well as the identification of critical
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infrastructure such as pipelines, roads and bridges, water treatment and storage,

communications, and power transmission.

Indicators:

e Residential: Median age of housing units, Housing units built before 1960, Density of housing units,
Density of mobile homes, Number of building permits for new housing units. Daily water usage.
Value of all residential property

e  Commercial and industrial development: # commercial establishments, # manufacturing
establishments, Value of sales for all businesses (), value of all sales for all farms, Industrial
earnings ($). Banking offices, Private non-farm business establishments, Hazardous materials
facilities, # Small businesses, # marinas

s Lifelines: Hospitals, Schools, Electric power facilities, Potable water facilities, Wastewater
facilities, Dams, FPolice stations, Fire stations, Oil and natural gas facilities, Nuclear lacilities,
Emergency centers, Number of hospital beds, Communications towers/antennae

e Transportation infrastructure: Airports, Bus terminals, Ferry facilities, Interstate miles. Other
principal arterial miles, Fixed transit and ferry network miles, Rail miles, Highway and rail
bridges, Ports

e  Monuments and icons: Churches, Landmark and Historic registry buildings, parks, social
organizations

Natural Systems and Exposure: There is more research on natural systems
indicators of sustainability and resilience than on any other component. In
coastal areas, for example, wetlands and dunes offer a buffer against impending
storm surges, while biodiversity enables the system to recover more quickly after
a disturbance. Species at risk from over-harvesting, pollution, or habitat
degradation influence the economic vitality of communities dependent upon them
for their livelihoods and thus incur an economic loss when nature’s services are
diminished.

Indicators:

Area of dunes

Average dune height

Average beach width

Erosion rates

Acreage of wetlands

Weiland/habitat loss (% change from previous decade)

Acreage of undisturbed habitat

Coastal subsidence (rate per year)

Sediment supply (estimated berms and offshore bars)

# and location of coastal delenses (groins, jetties, seawalls, revetments)

# and size of storm water detention basins

Walter contamination (surface and ground)

100-vear and 500-vear flood zones delineations

Storm surge inundation zones

Land cover classification

Amount of impervious surfaces

Projected Sea Level rise [rom Intergovernmenial Panel on Climate Change reports [PCC

Hazards Mitigation and Planning for Resilience: There is considerable evidence
in the literature that risk reduction and hazards mitigation planning offer the
best path towards enhancing community. As communities consist of physical
infrastructure, emotional ties, and cultural institutions, it is difficult to
adequately measure many of these less tangible components that foster resilience.
These include elements such as loeal leadership, social capital and networks, the
role of faith-based institutions within the community, non-governmental
organizations, and most importantly, the wvalues, ethics, and collective
responsibility toward disaster reduction within the community.

Indicators:

e Disasters/emergency response plans (household and community)

e DBuilding standards, codes and enforcement

e Hazard miligation plans and hazard vulnerability assessments (required by the Disaster
Mitigation Act of 2000

s Comprehensive plans (and use and growth management)
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Zoning ordinances prohibiting development of high hazard areas

Continuity of operations plans for local governments

Interoperable communications among police, fire, and emergency responders
Disaster recovery plans

Participation in the National Flood Insurance Program (NTFIP)

Coastal setbacks for development

Dune management districts

Transfer of development rights to discourage development in sensitive areas
Fiscal policies to shift public infrastructure costs (water, sewer, roads) to developers
Provision of risk/hazard information to the public

Tabletop and mock exerecises and drills for disaster response

8 8 & & & 8 8 0 8 0@

Reference:

Cutter 8. L Barnes, L. Berry, M. Burton, C.! Evans, E.; Tate. .: Wehb, J. (2008). ‘A Place-based Model for
Understanding Community Resilience to Natural Disasters’ (flobal Environment Change. 18(4):598-606.

Cutter, S. L.: Barnes L.: Berry, M.; Burton, C.: Evans, E.: Tate, E.: and Webb, J. (2008) Community and Regional
Kesilience. Perspectives from Hazards, Disasters. and Emergency Management (CARRI Research Report 1),
Oakridge.

2.2. Community Based Resilience Analysis (CoBRA) (UNDP Drylands Development
Centre)

The Community Based Resilience Analysis (CoBRA) is a conceptual framework
and methodology to measure resilience. It was commissioned by UNDFP’s Drylands
Development Centre in mid-2013. The measurement framework foresees both universal
as well as contextual indicators of resilience. To define a universal threshold for
resilience based on food and basic needs, the approach uses the Household Economy
Approach (HEA) Response Thresholds. To measure factors that build resilience, the
analysis distinguished between five following categories:

1. Physical: The basic infrastructure (roads, railways, telecommunications) that

eople use to function more productively.
Indicators:

e Apcess to all weather roads

% households with electricity supply

% households with year round access to clean water
Water storage / reserve capabilities

Crop storage / reserve capacily

2. Human: The sum of skills, knowledge, labour and good health that together
enable people to pursue different livelihood strategies and achieve their
livelihood outcomes.

Indicators:

* % houscholds requiring formal food/cash assistance

% global and severe acute malnutrition rates

Giross / net enrolment rales

# Households members with secondary education or higher

# Household members economically active

3. Financial: The cash that enables people to adopt different livelihood strategies.
This can be in the form of savings, or a regular source of income such as a pension
or remittance. The inputs that support livelihoods, as well as the producer goods
(tools, equipment, services) that contribute to the ability to increase financial

capital.
Indicators:
* Income level
e % of households with secure access to land for livelihood purposes
e Livestock numbers and value
«  (Crop production / value
« # houschold sources of earned income
Access to functioning markets
Access to saving and credit facilities
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| e Apcess to agriculture / livestock extension services

4. Natural: The natural resources (land, forests, water) and associated services (e.g.
erosion protection, storm protection) upon which resource-based activities (e.g.
farming, fishing etc.) depend.

Indicators:

Extent of natural tree cover

Households undertaking reforestation activities

# functional NRM/ rangeland management committees

% time quality pasture available

Quality of rangeland management

Rate of deforestation

5. Social: Access to and participation in networks, groups, formal and informal
institutions. Peace and security.

Indicators:

= # [unclioning local structures / commillees

% of households with woman and marginalized groups involved in local planning processes

Quality of leaders /institutions (fair, responsive, non-corrupt)

% population living in peace and security

% year there are no incidences of conflict / insecurity

Community resources raised to build resilience

Reference
UNDP Drylands Development Centre, (2013), Community Based Resilience Analysis (CoBRA):
Conceptual Framework and Methodology, version May 17, 2013,

2.3. DRLA/UEH Evaluation Resilience Framework for Haiti (Tulane University /
University of Haiti)

The DRLA/UEH Evaluation Resilience Framework measures the relationship
between a shock, humanitarian assistance and resilience. It was designed for a large
scale evaluation of humanitarian assistance in the wake of the Haiti earthquake in 2010,
The framework was put together by the Disaster Resilience Leadership Academy
(DRLA) of Tulane University and the State University of Haiti (UEH). The framework
is based on three components: the resilience characteristics of a community, household
or individual: the scope and nature of the shock: and the presence and type of
humanitarian response. The [framework also demonstrates how communities,
households and individuals who experience a shock can adapt, absorb, erode or fail.

The model involves measuring seven resilience dimensions: wealth, debt and
credit, coping behaviours, human capital, protection and security, community networks,
and psychosocial status. A quantitative composite score was calculated for each
dimension in the framework, using principle component analysis (PCA), to combine
multiple relevant indicators to the particular dimension. This analysis was applied to
the entire household sample, creating standardized dimension scores. All scores had an
average of zero at the national level. Each dimension score was scaled such that a higher
score signified higher household resilience. The scores measured household resilience at
a specific point in time (a “snap-shot”) and can be further described and validated with
change-over-time and additional complementary data.

1. Wealth: Financial and physical capital, income expenditures and food security/
consumption are reflected in the wealth dimension.

For the wealth dimension. the DRLA/UEH team caleulated a composite score using the following
indicators from the household survey:
= Food consumption
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= Asset wealth

= Percent of expenditure on food

* Household expenditure per capita
* Household savings

Debt and Credit: This dimension includes information on the use of credit to
access food and non-food items necessary for survival. Analysis of the variety of
debt and eredit behaviors of households indicated that debt and credit behavior
was not necessarily associated with wealth and therefore, required its own
dimension. Although access to credit could be considered a way to increase
resilience, use of credit (accumulation of debt) for survival is an indication of
vulnerability.

For the eredit and debt dimension, the DRLA/UEH team calculated a composite score by combining
the following indicators from the household data:

= Household solicited eredit in the past 12 months

* Household accumulated debt in the past 12 months

* Household purchased food using eredit in the past month

* Houschold purchased non-food items/services using eredit in the past 12 months

* Percent of total cited food consumed that was purchased on eredit

Coping Behaviors: This dimension includes behaviors used to respond to recent
shocks, as well as behaviors that households might employ should their situation
become more difficult. This dimension focuses not on the ability of households to
respond, but rather on the negative aspects of coping that can lead to the

exhaustion of household resources,

A eomposite coping behavior score was created to capture coping strategy severity using the following
measures:

- Reduced Coping Strategies Index (CS1)

* Number of coping strategies used in the past vear (a module acked what househalds did to deal with
shocks in the past year, with codes for 34 possible answers)

» Number of coping strategies that might be used in the future (a module asked what households could
envision doing in the future if their situation became more difficult, and allowed for the same 34
possible coping codes)

Human Capital involves the skills and abilities that enable
households/individuals to generate income and have access to food and goods and
services, While there are many indicators of human capital, it is represented here
by education level and workforce capacity within the household.

For this evaluation, a composite indicator for human capital was created using the following indicators:
* Dependency percent
* Household head's level of education

+ Presence of one or more household members incapable of working regularly

Protection and Security were measured in terms of self-reported experiences,
perceptions and opinions of household members related to their personal sense
of security and their reported exposure to personal and property crime.

For the protection and security dimension, the team created a composite security indicator from the
survey data by combining three indicators related to security:

* Prevalence of households that reported having a security problem since the earthquake

- Prevalence of households that reported that the security situation had improved, remained stable,
gotten worse but returned to normal, or gotten worse and remained that way sinee the earthquake

= Shock of “insecurity” in the past year had negatively impacted their livelihood, their capacity to

produce or buy food or has led to the depletion of savings and assets

Community Networks reflects the connectedness of households to groups—
particularly those related to livelihoods, income or decision-making within the
community— and community decision processes (this is related to the concept of
social capital).

[ A composite community networks score was calculated using the following: |
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e Awareness of the existence of community networks (associations/ organizations)

e Members of household who participated in community networks (associations/organizations)

Psycho-social Status is not typically measured and monitored in Haiti.
Psychological status and well-being of household heads is a dimension of
resilience often adversely affected in the short term, and potentially long-term,
depending, in part, upon the nature and effectiveness of humanitarian assistance.

The composite psychosocial score was ereated using two composite scales based on the household survey
data. These questions were primarily directed at heads of households (the target subjects of the data
collection) and the indicatars were measured at an individual level, not a household level:

= General Health Questionnaire

» Well-Being Index

Reference
Tulane University. (2011). Haiti Humanitarian Assistance Evaluation from a Resilience Perspective,

Disaster Resilience Leadership Academy.

2.4, FAO Resilience Tool (FAO)

The FAO resilience framework looks at the root causes of household vulnerability

instead of trying to predict how well households will cope with future crises or disasters.
It also considers how household food security links to the entire food system.

Factors that make households resilient to food security shocks and stresses

include:

1.

Income and access to food

Indieators:

- Average per person daily income (local currency/person/day)

* Average per person daily expenditure (local curreney / person/day)
* Household food insecurity access score

* Dietary diversity and lood frequency score

* Dietary energy consumption (keal/person/day)

Access to basic services

Indicators:

- Physical access to health services (ordinal, 1 to 3)
* Quality score of health services

* Quality of educational system (ordinal, 1 to 6)

* Perception of security (ordinal, 1 to 4)

* Mobility and transport constraints (ordinal, 1 to 3)
* Water, electricity and phone networks (count)

Social safety nets

Indicators:

* Amounti of cash and in-kind assistance (local currency/ person/day)

* Quality evaluation of assistance (ordinal, 1 to 4)

« Job assistance (binary yes/no response)

* Frequency of assistance (number of times assistance was received in the last six months)

+ Overall opinion of targeting (assistance targeted to the needy: to some who are not needy: or without
distinetion)

Assets

Indicators:

* Housing (number of rooms owned)

* Durable index (Principal Component Analysis on list of items: TV, Car, etc...)
* Tropical Livestock Unit (TLU) equivalent to 250 KG:

= Land owned (in hectares)
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5. Adaptive capacity

Indicators:

* Diversity of income sources (count, 0 to 6)

* Edueational level (household average)

+ Employment ratio (ratio, number of employed divided by household size)

- Available coping strategies (count, 0 to 18)

* Food econsumption ratio (Share of food expenditure divided by total expenditure)

6. Stability

Indicators:

* Number of household members that have lost their job (count)

* Income change (ordinal; increased, the same, decreased)

+ Expenditure change (ordinal: increased, the same, decreased)

- Capacity to maintain stability in the future (ordinal, 1 to 5)

+ Safety net dependency (share of transfers on the total income)

+ Education system stability (ordinal: quality inereased, the same, decreased)

These factors are combined into an index which gives an overall quantitative
‘resilience score’. The score shows where investments need to be made to further build
resilience. By using this quantitative approach, decision makers can objectively target
their actions and measure their results over time. The resilience tool uses data available
in national household budget surveys such as the Living Standard Measurement
Surveys or Household Income and Expenditure Surveys.

Reference:
FAO/VEU, no date. Measuring Resifience’ A Concept Note on the Resilience Tool Available at
hitp!/Avww (a0 org/doerep/013/a1920¢/a1920e00.pdl

Alinovi, L.: Mane, E.; Romano, D. (2009). I\-leasurm-;{.r household resilience to food insecurity: application to
Palestinian households, working paper, January 2009,

2.5. Livelihoods Change Over Time (LCOT) (Tufts University, Mekelle University)

The Livelihoods Change Over Time (LCOT) survey is the basis of this resilience
measurement. The survey collects panel data twice a year, in the postharvest period and
during the peak of the hunger season, from a sample of 300 households in two locations.
Since 2009, a team from Tufts University has been studying livelihoods change over time
in Northern Ethiopia, focusing specifically on Eastern and Southeastern Tigray. The
research objective 1s to understand the determinants of food security in a relatively risk-
prone context,

The LCOT approach captures both static livelihood outcomes (e.g. food security,
health status. education level) and more complex outcomes based on dynamic
interactions between livelihood strategies, policies and programmes,

The LCOT performs three types of analysis. First, describe how household
welfare evolves over time, using a broad set of indicators. Second, look at the
determinants of food security dynamics between the postharvest and the hunger season,
examining the underlying changes in livelihoods that affect food security. Third, employ
the “poverty traps’ framework to test for the presence of multiple asset equilibria. For
purposes of measurement, the focus is on change over time of eight indicators of food
security outcomes and household well-being,

1. Coping Strategies Index (CSI) and Reduced Coping Strategies Index (xCSI). The
Coping Strategies Index, developed by Maxwell in 1996, looks at the behaviors
exercised by households in order to cope with a food deficit. The index combines
the frequency and severity of coping strategies, so the higher the index score, the
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more food insecure the household is. In addition to the standard Coping
Strategies Index, the reduced Coping Strategies Index (*CSI) is also utilized,
which measures less severe coping behaviors,

Household Food Insecurity and Access Scale (HFIAS) and Household Hunger
Scale (HHS). The HFIAS, developed by Coates et al. in 2007, focuses on three
dimensions of food access: anxiety about not being able to procure sufficient food,
the inability to secure adequate quality of food, and the experience of insufficient
quantity of food intake. The related Household Hunger Scale is also utilized.
Food Consumption Score (FCS) and Household Dietary Diversity Seale (HDDS).
The Food Consumption Score is a measure of dietary diversity developed by the
World Food Programme. [t asks about frequency of consumption over the past
month for cereals and tubers, pulses, vegetables, fruit, meat and fish, milk, sugar,
and oil. The HDDS asks the same questions as the FCS, but does not weight the
food categories, as does the FCS.

Self-reported welfare measures. The LCOT also asks households to self-assess
their food security and livelihood security over the six months preceding the
survey on a simple Likert scale.

Illness Score. The illness score is a measure of the number of days in the past six
months that all household members have been unable to perform normal
activities due to illness and injury.

Value of productive assets! land, livestock, and tools. This indicator is the
summed value of all productive assets owned by the household, defined as land,
livestock, and tools. Land “ownership” values are imputed from rental rates, as
technically all land in Ethiopia is owned by the government, and there is no land
market from which actual exchange value can be measured. Yet land is clearly
the major productive asset in the livelihood system, so “value” is inferred from
existing land rental rates. Productive asset value is our preferred measure of
physical and natural capital.

Net debt. This is a measure of the household’'s outstanding debt obligations,
minus any existing savings. The reason for including this measure is that
onerous debt is the one of the chief obstacles to households rebuilding after the
experience of a shock, and thus low debt load is a key indicator of resilience.
Income (with per-capita daily expenditure as the best measureable proxy for
income), This variable takes into account all expenses reported by the household
for the six month period preceding the survey, divided by household size.

Reference:
Maxwell, D.: Vaitla, B.: Tesfay, G.: Abadi N. (2013). Fesilience, Food Security Dynamics. and Poverty Traps

i Northern Ethiopia” Analysis of a Brannual Panel Dataset, 2011-2013,
Feinstein International Centre, October 2013,
hitp:/freliefweb. int/sites/reliefweb.int/files/resources/Ethiopia%%20Hesilience -Food-Security-Dyvnamics. pdl

2.6. PEOPLES Resilience Framework (Multidisciplinary Center for Earthquake
Engineering Research: MCEER)

The PEOPLES resilience framework aims at defining and measuring disaster

resilience for a community at various scales. The framework attempts to address
simultancously the assets of the community and their functionality at various
geographic and temporal scales. The framework builds upon and extends the MCEER
R4 framework. This resilience framework identifies seven dimensions that characterize
community functionality (represented by the acronym PEOPLES):

1.

POPULATION AND DEMOGRAPHICS

[ Indicators: |
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fop)

a) Distribution/Density: 1) Urban ii) Suburban ii1) Rural iv) Wildland

b) Composition: i) Age i) Gender iii) Immigrant Status iv) Race/Ethnicity

¢) Socio-Economie Status: 1 Edueational Attainment 1) Income 1) Poverty iv) Home Ownership v)
Housing Vacancies vi) Occupation

ENVIRONMENTAL/ECOSYSTEM
Indicators:

a) Water Quality/Quantity

b) Air Quality

¢) Soil Quality

d) Biodiversity

¢) Biomass (Vegetation)

) Other Natural Resources

ORGANIZED GOVERNMENTAL SERVICES

Indicators:

a) Executive/Administrative i) Emergency Response and Rescue ii) Health and Hygiene
b) Judicial

¢) Legal/Security

PHYSICAL INFRASTRUCTURE

Indieators:

a) Facilities

i) Residential (1) Housing Units (2) Shelters

ii) Commercial (1) Distribution Facilities (2) Hotels - Accommodations (3) Manufacturing Facilities (4)
Office Buildings

iii) Cultural (1) Entertainment Venues (2) Museums (3) Religious Institutions (4) Schools (5)
Sports/Recreation Venues

b) Lifelines

i) Communications (1) Internet (2) Phones (3) TV (4) Radio (3) Postal

i1) Health Care (1) Acute Care (2) Long-Term Acute Care (3) Primary Care (4) Psychiatric (5) Specialty
ii1) Food Supply iv) Utilities (1) Eleetrieal (2) Fuel/Gas/Energy (3) Waste (4) Water

v) Transportation (1) Aviation (2) Bridges (3) Highways (4) Railways (5) Transit (6) Vehicles (7)
Waterways

LIFESTYLE AND COMMUNITY COMPETENCE

Indicators:

a) Collective Action and Decision Making i) Conflict Resolution i) Self-Organization
b.) Collective Efficacy and Empowerment

¢.) Quality of Life

ECONOMIC DEVELOPMENT

Indicators:

a) Financial Services 1) Asset Base of Pinancial Institutions i) Checking Account Balances (Personal
and Commercial) i) Consumer Price Index ) Insurance v) Number and Average Amount of Loans vi)
Number of Bank and Credit Union Members vii) Number of Banks and Credit Unions viil) Savings
Account Balanees (Personal and Commercial) ix) Stock Market

b) Industry — Employment * Services i) Agriculiure ii) Construction i) Edueation and Health Services
iv) Finance, Insurance and Real Estate v) Fortune 1000 vi) Fortune 500 vii) Information, Professional
Business, Other vii) Leisure and Hospitality 1x) Manufacturing x) Number of Corporate Headquarters
xi) Other Business Services xii) Professional and Business Services (1) Employment Services
(Flexibilities/ Opportunities/ Placement) (2) Transport and Utilities (3) Wholesale and Retail

¢) Industry — Production i) Food Supply ii) Manufacturing

SOCIAL/CULTURAL CAPITAL

Indicators:

a) Child and Elderly Services

b) Commercial Centers

¢) Community Participation

d) Cultural and Heritage Services
e) Education Services

f) Non-Profit Organizations

o) Place Attachment
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The PEOPLES Resilience Framework is built on, and expands, previous research
at MCEER linking several previously identified resilience dimensions (i.e., technical,
organizational, societal, and economic) and resilience properties (.e., R4 : robustness,
redundancy. resourcefulness, and rapidity). PEOPLES incorporates MCEER’s widely
accepted definitions of service functionality, its components (assets, services,
demographics) and the parameters influencing their integrity and resilience. While the
components have different weights and values, the order of these dimensions in the
acronym is not indicative to their importance.

Reference:

Renschler, Frazer, Arendt, Cimellaro, Reinhorn, Bruneau. (2010). Framework for Defining and Measuring
Kesilionce at the Community Seale: The PEOPLES Fosilience Framework,
Technieal Report MCEER-10-0006, October 8, 2010,
Available at hitp!//meeer.bullalo.eduw/pdlreport/10-0006.pdl

2.7. Resilience Capacity Index (RCI) (Network on Building Resilient Regions (BRR)

Developed by Kathryn A. Foster, member of the BRR research network and
director of the University at Buffalo Regional Institute, the Resilience Capacity Index is
a single statistic summarizing a region’s score on 12 equally weighted indicators—four
indicators in each of three dimensions encompassing Regional Economic, Socio-
Demographic, and Community Connectivity attributes. As a gauge of a region’s
foundation for responding effectively to a future stress, the RCI reveals regional
strengths and weaknesses, and allows regional leaders to compare their region’s capacity
profile to that of other metropolitan areas,

The Resilience Capacity Index is calculated and accessible through the website
Network on Building Resilient Regions (BRR), affiliated with the Institute of
Governmental Studies at the University of California, Berkeley. The composite index
uses secondary data (like the GINI coefficient for income equality) and existing indices
(like the Innovation Index from Indiana Business Center)

1. Regional economic capacity
Indicators:

e Income Lquality

e Eeonomic Diversification

o Regional Affordability

e Business Environment

2. Socio-demographic capacity
Indicators:

s  Fducation Attainment

e Without Disability

e« Out of Poverty

e Health-insured

3. Community connectivity capacity
Indicators:

e Civic Infrastructure

s Metropolitan Stability

¢ Homeownership

«  Voter Participation

Reference: Resilience Capacity Index website: http:/brr borkelev.edu/rei/

ANNEX 2-22



2.8. ResilUS (Western Washington University)

ResilUS — “Resilience United States” — is a prototype simulation model of
community resilience, Based on the measurable aspects of community capital, the model
operationalizes community resilience across multiple, hierarchical scales -
household/business, neighbourhood, and community —in relation to a range of policy and
decision variables associated with each secale. It simulates the loss and recovery
dynamics of households, businesses, neighbourhoods, and communities before, during,
and after a hazard event. ResilUS is unique in its emphasis on recovery time paths,
spatial disparities, and linkages between different sectors of a community.

ResilUS simulates community loss and recovery. Currently the model focuses
primarily on indicators associated with household and business well-being, such as
health, employment, productivity, and product demand. Tt represents the relationship
between these indicators of well-being and restoration of the built environment, such as
building, road network, electrical network, etc.

ResilUS has been under development for almost a decade and in the prototyping
process has been applied to three study areas. A prototype model was applied to the case
of the catastrophic 1995 Kobe (Japan) earthquake, and a series of validation exercises
were conducted, A list of the important variables represented in ResilUS have been
developed. The variables are listed with respect to their association to the five elements
of community capital. The organization of variables by community capital is not intended
to be rigidly precise, as it is possible that variable might be related to multiple elements.
The point. of organizing ResilUS variables by community capital is to illustrate the
breadth of the conceptual model, as well as elements of community capital that potential
require further development in ResilUS.

1. Physical capital

Indicators:

e BYR = Year building or lifeline component built.

s BL = Ratio of resources (materials, labor ete.) expended in reconstruction to building replacement
value. Alternatively. percent to which reconstruction is complete. 0 to 1, with 1 being reconstructed.
CRIT = Probability that critical facilities network component service is fully restored.

CYR = year seismic (or other building) code effective.

DMG = Damage of building or lifeline component expressed as ratio of building replacement value.
ELEC = Probability that electrical network eomponent serviee is fully restored.

FACILITY = Service level of a business's facility. 0 to 1, with 1 indicating operation at pre-event
service level.

MAINT = Probability that component has been well-maintained.

MIT = Pre-event structural mitigation of building or lifeline component, Currently 1 {maximum)
indicates a 25% increase is {fragility curve median,

SHEL = Probability that household has adequate sheller and associated services,

STH = Probability that shori-term housing is available, Y/N.

TRNS = Probability transportation network component service is fully restored.

TYPE = Type of building or lifeline component—a proxy for size and/or complexity for
reconstruction. 0 to 1, with 1 indicating largest or most complex building/component type.

WAT = Probability that water network component service is fully restored.

WAT_ALT = Provision for alternate water sources (water trucks) for neighborhood. 0 to 1, with 1
being equivalent to maximum total water service in neighborhood (WATR = 1)

2, Economic capital

Indicators:

e AlD = Normalized post-event grant amount.

s  DEBT = Normailzied level of debt. The inverse of LOAN,
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DEMAND = Post-event demand for product. O to 1. with 1 indicating pre-event demand level.
EMPL = Probability that employment is available,

FAIL = Occurrence of business failure (Y(1)/N(0))

INC = Normalized annual income.

INS = Whether or not an agent has insurance,

LOAN = Normalized amount of reconstruction loan taken out. Implicitly related with DMG (ratio
of building replacement value).

LOAN_MAX = Limit on post-event loan amount. MARG = Pre-event financial marginality.
OUTLAY = Whether or not an agent has received an insurance pavment. 1 is implicitly defined as
the replacement value of their building.

PROD = Probability that business is at pre-event production level.

SAVINGS = Normalized savings or assets.

SECT = Type of business sector (:local or 1iexport).

S1ZE = Normalized number of employees.

3. Socio-cultural capital

Indicators:

e (AP = Recovery capacity of community (proxy for integration and consensus). 0 to 1, with 1 being
highest capacity.
CONSTR = Probability that necessary construction resources available for restoration.
INSP = Time in weeks after event that safety mmspections are completed.
MUT =Provision for mutual aid in lifeline restoration. 0 to 1, with 1 equal to maximum construction
resources without mutual aid (i..e., MUT can at most double construction resources)
PLAN = Probability of an effective restoration plan,
PRTY = An absolute secore given at the neighborhood level, indicating priority. The score can range
from NBRHD (number of neighborhoods) to 1. with higher numbers indicating higher priority.

4, Personal capital

Indicators:

e HEALTH = Probability that household is healthy

e INJURY = Probability that household health or business demand has been injured.
e LEAVE = Whether or not household has left region.

5. Ecological capital
Indicators:
e HAY = Severity of earthquake’s (or hazard event) physical effects. O to 10, Conceptually equivalent
to ShakeMap intensiy/MMI
Reference:

S.B. Miles; and S.E. Chang. (2008). ResilUS - MODELING COMMUNITY CAPITAL LOSS AND RECOVERY.
The 14 th World Conference on Earthquake Engineering October 12-17, 2008, Beijing, China.
Available at hitp Ywww itk acan/mices/wees/article/14 09-01-0095. PDF

2.9. Risk Reduction Index (RRI) (DARA)

The Risk Reduction Index (RRI) measures local perceptions about underlying
risk. The index is based on surveys conducted with key informants using a questionnaire
in a selected number of ‘Representative Territorial Units” and validated through national
workshops. The index has been designed and is used by DARA international
(daraint.org), a humanitarian organization based in Madrid/Spain. The Risk Reduction
Index tracks existing conditions and capacities for disaster risk reduction and climate
change adaptation that either prevent or enable local and national actors to carry out
effective risk management. Capacities are understood as human resources available to
manage risks, while conditions are the frameworks (including norms, laws, legislations,
codes and agreements) within which actors perform.

The index uses four following components namely ‘risk drivers”
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1.

Environment and natural resources

Indicators:

1. Air pollution: PM10, country level (micrograms per cubic meter)

2. Deforestation: Forest area (sq. km)

3. Water scarcity: Annual freshwater withdrawals, total (% of internal resources)

4, Capacity: (1) CPIA policy and institutions for environmental sustainability rating (i) Terrestrial
and marine protected areas (% of total territorial area)

Socio-economie conditions

Indicators:
1. HEALTH
e Prevalence of HIV, total (% of population ages 15-49)
Antiretroviral therapy coverage (% of people with advanced HIV infection)
Notified cases of malaria (per 100,000 people)
Tuberculosis freatment suceess rate (% of registered cases)
Incidence of tuberculosis (per 100.000 people)
Life expectancy at birth, total (years)
Prevalence of undernourishment (% of population)
Vitamin A supplementation coverage rate (% of children ages 6-59 months)
Hospital beds (per 1,000 people)
Physicians (per 1,000 people)
Health expenditure per capita, PPP (constant 2005 international §)
2. EDUCATION

e Literacy rate, adult total (% of people ages 15 and above)
e School enrollment, primary (% net)
e School enrollment, secondary (% net)
e  School enrollment, tertiary (% gross)
e Public spending on educaiion, total (% of government expenditure)
e (CPIA building human resources rating
3. SOCIAL CONDITIONS

Poverty headeount ratio at national poverty Iine (% of population)
GINI index

Food - Production Index Numbers

Net migration (absolute value, % of total population)

Ratio of girls to boys in primary and secondary education (%)
Share of female teachers in primary, secondary and tertiary education
Unemployment (% of total labor force)

Vulnerable employment (% of total employment)

GDP per capita growth (annual %)

CPIA equity of public resource use rating

CPIA gender equality rating

CPIA social protection and labour

Land use and the built environment
Indicators:
1. Rural
«  Rural population growth (annual %)
¢ Improved water source, rural (% of rural population with access)
e  Improved sanitation facilities, rural (% of rural population with access)
2. Urban
e  Urban population growth (annual %)
e« Improved water source, urban (% of urban population with access)
e  Improved sanitation facilities, urban (% of urban population with access)
e Proportion of urban population living in slums
3. Rural and Urbhan
Population density (people per sq. km of land area)
Population living in areas where elevation is below 5 meters (% of total population)
Roads, paved (% of total roads)

Power outages in firms in a typical monih {(number)

(Governance
Indicators:
1. Doemocracy
e  Firms with female participation in ownership (% of firms)

e Proportion of seats held by women in national parliaments (%)
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o Voice and Accountability
2, Government effectiveness
«  Government Effectiveness - Regulatory Quality
e CPIA transparency, accountability, and corruption in the public sector rating
=  Regulatory Quality
s CPIA debt poliey rating
3. Rule of law
- Rule of Law
o  Political Stahility
=  Control of Corruption

The methodology adopted to analyse the risk drivers is fundamentally qualitative,
although it also uses quantitative methods. On the one hand, a mixed-method approach
with strong qualitative focus is employed to capture and measure perceptions of risk-
related conditions and capacities at a local level. On the other hand, a quantitative
approach is applied to analyse data collected from public databases. DARA ecarried out
an analysis of seven countries in Central America and the Caribbean in 2009-2010 and
a second analysis for West Africa in 2013,

A questionnaire is the main tool used to collect information on local level
perceptions on the conditions and capacities for DRR and CCA. The structure of the
questionnaire is as follows:

e A short section on key informants’ personal information.

e A section containing preliminary questions on natural hazards and climatic
conditions.

e The main section divided into four risk drivers

The questionnaire contains open-ended questions, polar questions (.e. yesmo)
and closed questions requiring a response based on a likert scale of one to five, where
five 1s the maximum, one is the mimimum, and three represents the midpoint. Key
informants can also select the "Not applicable (NA)” and “Do not know (DK)" options.
The questionnaire is available at: hitp!/daraint.org/rrifwest-africa/survey. A
preliminary data analysis of the responses follows the data collection (survey) in order
to measure perceptions on the severity of conditions and the effectiveness of capacities.
These measurements are based on key informants’ score responses, and presented and
discussed in-depth in workshops at RTU level.

Reference:

DARA website at hitp://daraint.org/risk -reduction-index/

DARA. (2013). BRI Risk Reduction Index in West Africa: Analysis of the conditions and capacities for Disaster
Risk Reduction. Available at hitp//resources.daraint.org/rriferi eng.pdfl

2.10. USAID resilience domain framework (USAID)

USAID has adapted a FAO resilience domain framework and identified a number
of potential indicators under 6 following domains from 3 key objectives: (1) inereased and
sustainable economic well-being, (2) strengthened institutions and governance, and (3)
improved health and nutrition status.

1. Income & food access
Indicators:
e Percapita expenditure (income proxy)
Poverty prevalence
Stability of income (seasonal and trend)
of individual receiving training
of jobs created
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2. Assets
Indicators:
e Asset ownership

e Change in HH asset ownership
e Number of communal assets ereated/ rehahilitated by type

3. Adaptive capacity

Indicators:

e Income/livelihood diversity

s Self-perceived coping/adaptive capacity

e Access to credit

e Woman's empowerment in Ag index

s Adopting and applving new technologies/ management practices

4. Social capital & safety nets

Indicators:

¢ Community and local organization/ groups participation and leadership
e Abilily to rely on others in times of siress (retrospective & prospective)
e % of households with access to positive coping strategies

5. Governance

Indicators:

=  Governmeni capacity for coordination: local and national (capacity assessment)

e Of effective laws governing natural resources (land tenure/rural code)

o Of effective local governance structures in place by tyvpe (natural resource management. conflict
mitigation management, disaster risk management)

6. Nutrition and health

Indicators:

s Prevalence of stunted/underweighted children under 5 vears of age

* Prevalence of diarrhea among children under 5 years of age

Women's dietary diversity

% of children 8 to 23 months that received a minimum acceptable diet
% of HH with access to potable water

% of mothers practicing appropriate eare/feeding practices

% of individuals/HH practicing appropriate WASH practices

% of men/women with posiiive knowledge and attitudes about: birth spacing/ family planning/ child
caring/feeding practice/ WASH practices/ use of health services

This framework makes use of existing indicators and data already collected in
standard FFP/F'TF baseline surveys, adding in a limited set of additional measures. As
part of this framework, USALD is piloting a resilience module in Kenya and Ethiopia
that focuses on measuring resilience capacities. The module uses a survey on self-
perception and includes retrospective as well as prospective questions. Retrospective
questions in relation to past (reference) shocks are included, as are prospective questions
about a household’s capacity to absorb and manage through future shocks and stresses.
These survey methods will also be complemented by qualitative inquiry to better
understand how people themselves conceive of (and bolster) their own mitigative,
adaptive and recover capacities,

Reference:
USAID (no date), The Resilience Agenda: Measuring Resilience in USAID, Available at

hitpsfwwwusaid govisites/default/files/documents/ 1866/ T echnical % 20Note Measuring%20Resilience’2
0in%20USATD June%202013.pdf
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The Study of Disaster-related Events

Baghlan Earthquake, 2002/2012

Hindu Kush Earthquake, 2004

Raising Awareness of Risk through Radio Drama Broadeast (BBC
Afghanistan)

Spitak Earthquake, 1988

Empowering children with Earthquake Awareness through Theatrical
Performance

Cooperation with Asian Disaster Reduction Centre in Empowering
Students and Teachers in Community-based Earthquake Disaster Risk
Reduction

Chittagong Mudslide. 2007

Voluntary Formation of Community-Based Organizations to Implement
DRR Activities in Communities

The Comprehensive Disaster Management Programme: Empowering
local governments

The Ontario Provineial Hazard [dentification and Risk Assessment
Flood history (1879-2013)

Wuzhou city flood, 2005

Sichuan Earthquake, 2008

Galeras Voleano Eruption, 2002, 2006, 2008, 2009, 2010

Flood, 2003

Nyiragongo Voleano Eruption, 2002

Prague (lood, 2002

Critical Video Analysis" of Communities Affected by Tungurahua
Voleanic Eruption (o Mitigate the Risks of Living Near an Active Voleano
San Miguel Earthquake & Landslide, 2001

Integrating children and youth in disaster management

Cyelone Thomas, 2010

Beyond Early Warning and Response

South-eastern flood, 2003

Mission Risques Naturels (MRN): Private participation in the
formulation of disaster prevention policies and provision of a technical
interface between insurance association and public authorities at the
national, European and territorial level, (PPP)

Memo Risks: Students survey community risk knowledge (the Loire
River caichment)
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3. Hauti flood, 2004, 2014, 2015

Port-au-prinee Earthquake 2010 MALAWT

Community Members Design & Implement Information Campaigns

. Gujarat Earthquake, 2001, Chobari. Bhachau Taluka
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Varunawat Hills Landslide, 2003, Uttarkashi, Uttarakhand State
Masons tramed in earthquake-resistant construetion

"Afat Vimo" Disaster Micro-Insurance Scheme for Low-Income Groups
Human resource development programme in disaster risk management
in India

Kelud Voleano Crisis, 2007, Blitar and Kediri, East Java

Merapi Volcanic Activity 2001, Central Java

Combining Science and Indigenous Knowledge to Build a Community
Early Warning System to Prevent Drought-Induced Food Shortage, Nusa
Tenggara, Southeastern Indonesia

An integrated Flood Early Warning System (FEWS) for Jakarta
"Tsunami Ready Toolkit' : Private Toolkit Provision

Indonesia, Nias island landslide, 2001

Indonesia, Sumatra {lashflood, 2006

Bam Earthquake, 2003

Northern Iran Earthquake, 2004

Stromboli Voleano Eruption, 2001-2002

Kobe Earthquake, 1995

Typhoon Talas, 2011

Tohoku Earthquake and Tsunami, 2011

Building Public-Private Partnerships to Ensure Safe Gas Use: Tokyo
Gas

Private-led Initiatives and Public Support in activities for widespread
use of disaster resistant glass: Asahi Glass Co., Ltd.

‘Women's Net Kobe' : Disaster & Women Information Network in Japan
Children and communities study mountain and urban risks (Saijo eity)
Puppet show project "Inamura no Hi" Sompo Japan’s efforts to raise
disaster awareness through puppet shows (S8ompo Japan Insurance Ine.)
Loeal Risk Management in Earthquake Zones © Strengthening the
capacity of local communities in disaster preparedness and early
warning through the developmeni of knowledge and skills required for
effective disaster mitigation

One-Stop Service for Rapid and Easy Recovery Support

UNDP projects since 2005, disaster risk mitigation through local
community participation & Establishment of Volunteer '‘Rural Rescue
Teams’ in vulnerable communities

Utilization of Satellite Surveillance System

Multi-Stakeholder Flood Management: Small, Medium-Seale Initiatives
to Control River Flow
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MONGOLIA
Morocco
MYANMAR
NAMIBIA
NEPAL

NEW ZEALAND

PAKISTAN
PERU

PHILIPPINES

Russia

SLOVENIA
SURINAME

58,
59,
60,
61,
62,

63,

65,
66,
67.

68.

69,
T0.
71
72,
T3,
74,
75.

6.

[l

7.
78.
79.

. Establishment of the National Emergency Management Agency of

Mongolia (NEMA)

Earthquake, 2004

West & central Moroceo flood, 2002

Nargis Cyclone & flood, 2008

Using local wisdom as prevention measures

Supporting Local Decision Making with Inter-Community Platform and
Local-Level Monitoring

Gorkha (lood and landshide, 2003

Christchurch earthquake, 2011

Balochistan [Tood, 2005

Disaster Prevention among Native and Mestizo Communities
Empowering local government as leaders in disaster reduction and
recovery

Mainstreaming Community-Based Mitigation in Cily Governance !
Community-Based Disaster Risk Management & Local Governance
(Dagupan, north of Manila on Luzon Island in northern Philippines)
A permanent provineial eoordinating office for disaster risk reduction
Leyte island landslide, 2006

Typhoon Haiyan, 2013

Norih Ossetia Landslide, 2002

Stavropol flood, 2002

Southern Russia (lood, 2002

The Amur river flood, 2013

Kalka glacier-slide, 2002

Yukutsk flood, 2001

Bovee landslide, 2000

Flood, 2013

SWITZERLAND

TAIWAN

TAJIKISTAN

THAILAND

USA

VIETNAM

MULTINATIONAL
LEVEL

80,
. BEarthquake, 2010, 2016
82,
83,
84,
89,
86,
a7,

89,
9L
92,
93,
94,

95.

ae

97.

98,

Flood and landslide, 2005

REACT

Disaster Preparedness action plan (DIPECHO)

International Involvement in rehabilitating the seismic monitoring
network

Children in Emergencies Training

‘Mister Warning', a village-based disaster warning volunteer
Central Thailand flood. 2011

Bingol Earthquake, 2013

Hurricane Katrina, New Orleans, 2005

Hurricane Gustav, New Orleans, 2008

Hurricane Sandy, 2012

Planting Mangroves to Mitigate Sea Dyke Erosion

Flood and Typhoon-Resilient Homes through Cost-Effective Refrofitting
Building local capacity and creating a local government network for
evclone risk

SUMA

. Linking the private and public sectors on hazard mitigation projects that

benefited communities by reducing disaster vulnerability fo the
community and to participating businesses (hurricanes Georges and
Mitch 1998, Haiti, Dominican Republic, Guatemala, El Salvador,
Honduras, and Nicaragua)

Knowledge Network in Central Asia (Tajikistan, Kazakhstan,
Kyrgyzstan)

Indian Ocean Earthquake and Tsunami, 2004

Hurricane Jeanne, 2004
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Case Lessons Learnt and Good Practices from Past Experiences

Case Details

Resilience Identified/implied

Problems/Vulnerabilities

Lessons Learnt & Good Practices

CASE 1 Baghlan Province
Hazard(®): Earthquake = Landslide

Year(s) of event: March 2002, November 2012
Source(s):

hitp:/www.afghanistannewscenter . com/mews/20

g

02/march/mar272002 himl

hitp

report.,co 1 /afehanistan-strong-

earthquake-hits-populated-area/

o Security of lifeline facilities! roads

o KEmergency response/preparedness:
Shelters for the affected, food, water

e Government effectiveness

e Disaster financial reserves and
contingency mechanisms

e Sewsmic building design code

o Learning from the past experiences

« Political instability: prolonged
armed conflicts

Two of the three roads into the immediate area blocked
by landslides triggered by quakes

Mud-brick buildings collapsed.

The tens of thousands who have led their homes have
settled in deserts and hills in the open air without food,
shelter or water.

Some 1,500 homes were destroyed and 20,000 people
left without shelter.

It is beyond the interim government to deal with this
tragedy

Earthquakes are relatively frequent in this area.

s Similar earthquakes in the past have also been
devastating and caused a lof of fatalities: yvet, no lessons
learnt.

This has been chiefly because of the political situation in
the area,

Traditional construction, mud houses, has low tolerance
to earthquakes.

The level of emergeney response and preparedness was
very low, especially shelters for the affected and provision
of food. water and sanitation during emergency,

CASE 2 Badakhshan province
Hazard(s): Earthquake
Year(s) of event: 2004
Source(s):

hitp fwww.alchanistannewseen ter.com/news/20
D4/april/apr72004 html

o Security of lifeline facilities roads

e Seismic building design code

o Emergency response/preparedness !
disaster drill, response plan

Officials struggled for details from the isolated
communities of flimsy mud houses thai dot the
maecessible valleys of Badakhshan, an impoverished
region which also borders Tajikistan and China
Several houses were damaged and a student of Kabul
University broke his leg jumping from a second-floor
window of his campus lodgings,

‘The whole region is earthquake-prone,’ said
presidential spokesman Jawed Ludin, Emergency
response has been very challenging in the past because
a lot of areas are difficult to access.

Some with pasi experience learnt {o survive the quake:
‘People here grabbed their children and ran for their
lives, They remember what happened in Takhar

CASE 3 Raising awareness through radio
Haazard(s): Various types

Year(s) of event: -

Project Organizer: Tearfund, BBC World Service

Source(s):

¢ Adequate basic infrastructure: road
« DRR education

Partly because of its mountain ranges, the country is
also hindered by lack of transport: hence the existence
of perhaps the mosi 1solated villages in the world.
These 1zolated villages happen to be extremely prone o
disasters.

In the light of this, and as 80 per cent of Afghans have
radio sets in their homes and between 60 (o 68 per cent
of them listen o BBC world service.

The messages need to be integrated effectively into a
drama that is enfertaining. In-depth analyses of 1ssues
are needed but they are not always possible.

The opportunity (o gel community social networks or
mobilizing structures to discuss the messages needs to be
nurtured. It is hoped that the above-mentioned separate
stand-alone audio stories will help trigger local debates.
There 1s a need to work closely with the BBC to ensure
that its stalf members have an understanding of the basic
concepls of DRR. This would help seript writers
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Case Details

Resilience Identified/implied

Problems/Vuherabilities

Lessons Learnt & Good Practices

hitp:/www.tearfund.org/~media/Files/T1LZTop
ics/DRR/Raising®20Awareness%200%20Risk%
20Through%20Radio?%20in %20 Aghanisian pd(

ARMENIA
CASE 4 Spitak, Leninakan, and Kirovakan
Hazard(s): Earthquake

Year(s) of event: 1988
Source(s):

hitpsi/fenwikipediaorg/wiki/1988 Armenian _ea

rthqualke

Security of lifeline faci
hospital, roads
Seismic building design code
Government effectiveness (red tape)
International aids

¢ Many buildings did not hold up to the shaking of the
carthquake and those that did collapse often lacked any
survival space, but lack of effective medical care and
poor planning also contributed to the substantial scope
of the disaster.

¢ Most bridges and tunnels and other public
infrastructure withstood the earthquake but hospitals
did not fare well. Most collapsed, killing two-thirds of
the doetors, destroving equipment and medieine, and
reducing the capacity to handle the eritical medical
needs in the region.

¢ The highway's embankment failed, and though the site
was repaired immediately, the resulting damage to the
highway caused considerable delay in getting people
and supplies into and out of the area following the
disaster,

¢ Red tape mevitably held up some of the rescue efforts
and criticism of the perceived flawed processes soon
followed.

communicate the messages effectively in a culturally
relevant way.

¢ One hundred and thirteen countries sent substantial
amounts of humanitarian aid to the Soviet Union in the
form of rescue equipment, search teams and medieal
supplies, but private donations and assistance from
NGOs also had a large part of the international effort.

e For the rebuilding, the new buildings would be no taller
than four stories and would be located away from areas
with the highest seismie risk,

CASE 5 Empowering children with
Earthquake Awareness through Theatrical
Performance

Hazard(s): Earthquake
Source(s):

Dizaster-related education

¢ Educating Disaster-related

knowledge through training between
authorities and parties concerned

s Low consciousness of the residents

¢ Inadequate available teaching materials

o [nadequate interaction & understanding among related
parties & authoritics

e As part of its seismic risk reduction activities, Armenian
National Survey for Seismie Protection, with the Ministry
of Seience and Edueation, and the city of Yerevan have
developed and staged a theatrical performance entitled
‘Terra non Firma', where children learn the basics of
seismic behaviour and protection techniques through
interactive educational play. The play was filmed and
given to the loeal authorities of the 12 Yerevan city
districts to distribute to local schools

e The performance is targeted at kindergarten and primary
school children,

e The goal is to provide the film ‘“Terra non Firma’
throughout the country.

e Also, training between authorities at all levels and
related parties (emergency workers and response
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Case Details

Resilience Identified/implied

Problems/Vuherabilities

Lessons Learnt & Good Practices

specialists, as well as dam panel engineers and
technicians, along with the active participation of active
rural residents.)

e Education and training of active communily members

CASE 6 Cooperation with Asian Disaster
Reduction Centre in Empowermg Students and
Teachers in Community-based Earthquake
Disaster Risk Reduction

Hazard(s): Earthquake

Source(s):

BANGLADESH

CASE 7 Chittagong

Hazard(s): Heavy rainfall = Mudslide & Flood
Year(s) of event: 2007

Source(s):

hitp:/farchive thedailyvstar.net/2007/06/12/d7061

201033 htm

hitps:/en.wikipedia.org/wiki/2007 Chittagong
mudslides

hitpiwww iol co. zamews/world/landslides-kill-
30-in-bangladesh-1.356964# ViX3ZndrLes

Cooperation with International
Organizations
The importance of international aids

Security of lifeline facilities:
telephone line

Land use planning

Hazard map
Environmenial reservation
(deforestation)

¢ Armenia is one of the most earthquake-prone countries

in the world.

s The earthquake in December 1988, struck Armenia

where over 6,000 children died

¢ Communication infrastructure was badly affected with

telephone links with the rest of the country and within
the eity inoperable.

"The only reason for Monday’s mud slide in the
cantonment area is cutting hills indiscriminately.., We
were warning about this risk for decades, and this
event our fears real.” Architect Jerina Hossain said,
"Cutting hills made the soil slippery and loose. As a
result, it came down with the rain"

"We warned several times that the places where
landslide occurred had become vulnerable due to hill
cutting. But proper measures were never taken to stop
the practice," Dr Shahidul Islam, Geography professor
of Chittagong University.

Peaople also build houses on the hill top and on the slope
cutting the trees and it blocks rill or gully of the hills.

e Integrating of earthquake disaster risk reduction in
school eurricula and promoting the safe construction and
retrofitting of sehool buildings to withstand seismie
hazards.

« Efficient land use planning should be implemented with
disaster-expert recommendations.

CASE 8 Voluntary Formation of Community
Organizations to Implement DRR

Hazard(s): Various Types
Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at

hitp/www.unisdr.org/files/596 10307, pdf

Project Details:
¢ This is a community-based participatory project that is

part of an ongoing larger project entitled
"Mainstreaming Livelihood-Centered Approaches to
Digaster Management." It is about forming voluntary
community-based organizations and strengthening
them {o assume a leading role in the formulation and
implementation of Disaster Risk Reduction (DRR) or
disaster resiliencerelated projects initiated by the
community

s The good practice lies in the fact that the project is based
on a participatory approach whereby facilitation
techniques are used to empower communities to assess
their vulnerabilities and capacities in the face of
identified hazards. Their involvement in identifyving their
problems, solutions and the implementation of their own
strategies empowers them. Appropriate technologies are
introduced to increase their capacity. The key to success
is the involvement of the community and the CBO in all
stages of the process. Technologies which both strengthen
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Case Details

Problems/Vuherabilities

Lessons Learnt & Good Practices

¢ The project was launched in January 2006, lasting five
vears. It is being implemented in Northwestern
Bangladesh in the following unions (owest tiers of local
government): Kamargani Union in Gaibanda District:
Sariakandi and Norsi unions in Bogra District: and
Kazipur and Maizbari unions in Siraigani Distriet. The
three districts are located on the Western bank of
Jamuna River in Northwestern Bangladesh,

local coping strategies and diversify livelihood strategies
are offered on demand.

Communities always try to adapt to changing situations,
Initially, they use their indigenous knowledge to cope
with the situation.

Coping strategies are often inadequate and need to be
reinforced through (raining to enhance skills in
alternative livelihood options,

Technological support is commonly needed both during
and after flooding.

CASE 9 The Comprehensive Disaster
Management Programme: Empowering local
governments

Hazard(s): Various Types
Source(s):

UNDP. (2010). Local Governments and Disaster
Risk Reduetion. Retrieved at
hitp:/www.memorisks. ors/docs/ISDR_2010 Loe

alGovernmentsand DisasterRisk Reduetion pdf

Praject Details: The Comprehensive Disaster
Management Programme (CDMP) is a whole-of-
government strategy led by the Bangladesh Government's
Ministry of Food and Disaster Management, and
implemented by a range of government and private
organizations. The community intervention part of the
programme aims to increase community resilience and
strengthen loeal government eapacity to manage risk
reduction as part of their development responsibilities.
The programme has developed and implemented a
standardized community risk assessment, and helped
develop local action plans for mainstreaming disaster risk
reduction into the work of government authorities. Most
importantly, the programme provides a local funding
structure to implement priority actions, motivating local
authorities and communities to take part. The CDMP has
been successfully piloted and designed for national roll-
out.

A standardised risk assessment is applied to all risk
environments and delivers consistent outcomes, This
enables separate community risk assessments to be
readily compared or consolidated, and has facilitated
replication of the project across Bangladesh,

The presence of the Local Disaster Risk Reduction Fund
provides a practical, concrete demonstration to local
authorities of the viability of a comprehensive disaster
risk reduction approach. Funding the implementation of
priority disaster risk reduction interventions gives local
authorities a concrete reason (o engage in the process,
All stakeholders, especially the local authorities and
marginalised groups, are involved in the policy planning
and decision making process. This encourages local
authorities to take ownership of disaster risk reduction
issues and activities, and increases community
participation.

Local authorities get practical experience in assessing
their risk environment, determining the vulnerabilities of
their loeal communities, and taking the appropriate
actions to mitigate them.

In considering all hazards and all sectors, the
methodology can readily be adapted to an extremely wide
variety of sociocultural and disaster risk environments,
with minor adjustment. The World Bank’s Local
(GGovernment Support Programme for example is training
local officials to use this risk assessment guideline to
assess vulnerabilities across all sectors, devise strategies
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Case Details

Resilience Identified/implied

Problems/Vuherabilities

Lessons Learnt & Good Practices

CASE 10 The Ontario Provineial Hazard
Identification and Risk Assessment

Hazard(s): Various Types
Source(s):

UNDP. (2010). Local Governments and Disaster
Risk Reduetion. Retrieved at

http/www memorisks org/docs/ISDR 2010 Loe
alGovernmentsandDisasterRisk Reduetion . pdfl

Project Details: The Ontario Provineial Hazard
Identification and Risk Assessment (HIRA) process
provides a ranked risk assessment of the frequency and
potential impact of different hazards on the province,
including natural, technological and man-made hazards.
The 2003 assessment provided a baseline for Ministry-
level assessments to be condueted throughout the
provincial government, and meant that preparedness
planning could be improved. The initial Provincial HIRA
is being revised with an updated assessment, including a
methodology for prioritizing hazards, due for completion
at the end of 2009. The process has been led by
Emergency Management Ontario, part of the Ministry of
Community Safety and Correctional Services.

to mitigate risk, and facilitate local mainstreaming of
disaster risk reduction.

s The action plans developed as an outcome of the risk
assessment process can be readily used to guide
development in the region as a whole.

e A standardized methodology can provide a clear baseline
for Ministries and municipalities to create their own
HIRAs. If the same methodology is used, results can then
be compared to identify and analyze trends and
vulnerabilities.

« A methodology based on scientific information and data
ean minimize perceived risk and provide a more realistic
view of hazards and their potential effects.

e The Provincial HIRA must be updated, as hazards are
not static.

e (Clear guidelines and an explanation of the methodology
used for the Provincial HIRA can be adapted by
ministries and municipalities for their own risk
assessments,

e Information from a variety of sources and experts is
crucial, as obtaining reliable scientific data can be a
challenge.

e A HIRA can assist in the allocation of money and
PEROUTCES

e The Provincial HIRA provides a rigorous, baseline
assessment that: (1) enables disaster prevention,
mitigation, preparedness, response and recovery
practices to be as effective as possible by highlighting the
hazards of greatest coneern, (2) uses a methodology that
combines qualitative and quantitative data to assess risk
through examining the frequency and potential
magnitude of each hazard. This makes the process as
accurate as possible, (3) gives emergency management
professionals at all levels of government a practical and
easy-to-use tool to assess the magnitude and frequeney of
each hazard. This then highlights which hazards should
be a priority for preparedness programmes, (4) offers a
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Case Details

Problems/Vuherabilities

Lessons Learnt & Good Practices

dynamic and scientifically based method of assessing
evolving hazards and risk, (5) identifies the most likely
hazards to which the Government of Ontario may have to
respond, including priorities for training and exercises,

CASE 11 Flood history in Canada
Hazard(s): Flood

Year(s) of event: 1879-2013
Source(s):

hitps:fenwikipedia.org/wiki/History of [looding

in_Canada#1997 Red River flood.2C . 27flood

of the centurv.27! a return interval ranging f
rom 100 to 500 vears

hitpi/ec.ge ca/metpo-
weather/default. asp?lane=En&n=4TEF1277-1

hitp:/www.che.camews/canadamewfoundland-

floods-cause-state-ol-emergency-evacuation -
1.564206

Learning from past experience
Effective urban planning and land
use

Preparedness: Barly warning
system

Flood water management: waterway
constructions, dikes, and
comprehensive mitigation plans
Government effectiveness

Lifeline infrastructure: roads,
railways

Timely evacuation

Efficient emergency response
Dizaster financial reserves and
contingency mechanisms

Active participation of local
government in disaster mitigation
Infrastructure maintenance: water
syvstem

e In 1929, a tsunami stuck Burin Peninsula,
Newfoundland, after a large-scale Grand Banks
earthquake. Tn most places, the sea level swelled three
to seven metres above normal. The tsunami destroved
many south coastal communities on the Burin
Peninsula, killing 27 or 28 peaple, sweeping away
homes, husinesses, wharves, and fishing boats, and
leaving 10,000 more homeless.

e [n 1948, the second largest Fraser River flood of record
occurred. The flood of 1948 caused greater damage than
the 1894 flood because of "intensive development” on
the flood plain. By this time, the Lower Fraser Valley
was a highly developed agricultural area, with
commercial and industrial development and the
beginnings of residential development. Thousands of
people were displaced and infrastructure, including
bridges and roads, was significantly damaged.

¢ During the 1950 Red River Flood the Red River reached
its highest level since 1861 resulting in "most
catastrophic flood ever seen in Canada” from April to
June. Winnipeg was ill prepared for such a huge swell
of water. Eight dikes gave way and flooded much of the
city. Four of eleven bridges were destroyed.

¢ In 1954, Hurricane Hazel submerged low-lying land
from Etohicoke to the Holland Marsh, left 81 people
dead, and over 4,000 families homeless. As a result of
an intense flash flood. Toronto's infrastructure took a
heavy hit. Not built to withstand serious flooding, as i
is in a climate area that does not see exceptionally
prolonged or heavy rainfall, over 50 bridges, many part
of important highways, were heavily damaged.

s Most of the damage to homes and businesses in Canada
during severe weather events like floods is linked to
infrastructure failure with a large part of that resulting
from water damage due to sewer backup. In many parts

After the 1950 Red River Flood, the province of Manitoba
completed the Red River Floodway in 1968 after six years
of excavation, put up permanent dikes in eight towns
south of Winnepeg, and built elay dikes and diversion
dams in the Winnipeg area. Other flood control
structures completed later were the Portage Diversion
and the Shellmouth Dam on the Assiniboine.

After the 1954 Hurrieane Hazel and flashflood, a regional
approach to flood control and water management was
adopted in Ontario and by 1959 the Metropolitan Toronto
and Region Conservation Authority (MTRCA) finalized a
comprehensive Plan for Flood Control and Water
Conservation which included the proposed development
of large dams and major flood control channels, with
future plans for an erosion control program and the
acquisition of 7,300 acres of land. In 1977, the Red River
Floodway, known as "Dull's Ditch" saved Winnipeg from
flooding. The CA%$60 million Red River Floodway was
built to mitigate flood damage on the Red River. Since its
completion, it has saved an estimated CAS30 billion in
damages in 20 flooding events (1960-2010).

In 2012, widespread June rains and violent
thunderstorms enhanced the snowmelt, escalating the
flood risk in the Kootenays, Okanagan, along the Fraser
River and elsewhere. Floods were being fought on several
fronts across the province. Emergency Management BC
and municipalities opened 19 local emergency centres
and the River Forecast Centre issued high water
advisories for at least a dozen rivers from one end of the
province to the other.

The 2013 Calgary and Southern Alberta Flood started on
June 20, 2013 and was focused in communities in and
around Calgary. Waters rose quickly and 100,000 had
heen evacuated. Government official co-ordinated
information on social media, and the City of Calgary's
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CASE 12 Wuzhou City Flood
Hazard(s): Flash flood
Year(s) of event: July 2005
Sourcels):

http:/edition.cnn.com/2005/WORILD/a
siapcf/06/23/china floods/

http://earthobservatory.nasa.gov/NaturalHaz

ards/view.php?id=15231

¢ Effective early warning
¢ Timely evacuation announcement
¢ Frequent monitoring of t hazards

of Canada water systems are vulnerable, as ageing
storm and sanitary sewer infrastructure, stemming
from a "signiflicant long-term deficit in infrastructure
improvement" often results in infrastructure
incapacities to handle the "new, higher levels of
precipitation.

¢ China has evacuated 100,000 residents of a southern
city to escape a swollen river in one of three provinces
where heavy rains have triggered landslides and floods
killing more than 20 people. Floodwaters forced the
mass evacuation overnight of residents in low-lying
areas of the industrial city of Wuzhou, where the
Xijiang river had reached 24.42 metres by Tuesday
night, more than seven metres higher than the warning
level.

s Notices on the mass evacuation were posted on walls,
warning sirens blared in the dark of night and Wuzhou
residents began to load up cars, trucks and carts with
valuables and flee the area for higher ground.

e A flash flood swept through a low-lying primary school
in northeastern Heilongjiang provinee, killing 117
people, 105 of them children.

CHINA

official website was replaced with its blog with up-to-the-
minute information on the emergency.

Canada, the provincial and federal government via the
(Canadian taxpayer, cover the cost of large-scale floods, as
private insurers will not cover the cost of home owners'
overland flooding damage. Private insurers cover sewage
backup, but won't offer flood protection because the small
population base of Canada means it's difficult for the
companies to cover the cost of their risk.

All levels of government have a role to play in a
provineial flood mitigation strategy. For a large flood
event, the federal government pays up to 90% of the
disaster assistance funds and, therefore, should have an
interest in a strategy to reduce economic losses. The
province has responsibility for managing natural
resources that includes regulating activities in the
waterways, flood risk identification and flood forecasting.
As well the provinee is responsible for a portion of
disaster assistance funding.
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CASE 13 Sichuan Earthquake
Hazard(s): Earthquake
Year(s) of event: May 2008
Sourcels):

hitpe:fen.wikipedia.ore/wiki/2008 Sichuan eart

hguake

hitp/www britannica.com/event/Sichuan-
earthquake-of-2008

CASE 14 Galeras Volcano Eruption
Hazard(s): Voleanic activities
Year(s) of event: frequently active
Source(s):

hitpsi/en wikipedia.org/wiki/Galeras

hitp/www.volecanodiscovery.com/galeras, himl

http/fwww.vulkaner.nov/volecan/galeras-e himl

Quick response of disaster
Government effectiveness
Seismic design code
Evacuation site provision

Preparedness: early warning
Awareness raising: normalization
bias adjustment

Timely evacuation

Disaster financial reserves and
contingency mechanisms

e [t is also known as the Wenchuan earthquake, massive
and enormously devastating earthquake that occurred
in the mountainous central region of Sichuan province
in southwestern China on May 12, 2008. The
epicenter of the magnitude-7.9 quake (measured as
magnitude 8.0 by the Chinese) was located near the eity
of Dujiangyan, about 50 miles (80 km) west-northwest
of Chengdu, the provincial capital, at a depth of 11.8
miles (19 km) below the surface

¢ According to Chinese state officials, the quake caused
69,180 known deaths including 68,636 in Sichuan
provinee: 18,498 people are listed as missing, and
374,176 injured.

¢ An eruption in November 2005 forced an evacuation of
the dangerous area surrounding the voleano, and about
9,400 people from nearby villages (most of them
farmers) were ordered to leave,

o In 2006, the Colombian government has repeatedly
ordered evacuations to temporary shelters, of more
than 8500 people residing in the highest risk areas
surrounding the voleano, with hopes of eventual
assistance toward permanent reloeation.

¢ The inhabitants in the area surrounding the volecano
have for a long time used mask to prevent themselves
breathing particles of ash. Tncandescent material has
been flowing down the slopes of the volcano and set fire
to the vegetation and the crops, and domestic and wild
animal suffers,

e (General Secretary and President Hu Jintao announced
that the disaster response would be rapid. Just
90 minuies alter the earthquake, Premier Wen Jiabao,
who has an academic background in geomechanies, flew
to the earthquake area to oversee the rescue work soon
afterward, the Ministry of Health said that it had sent
ten emergency medical teams to Wenchuan County. On
the same day, the Chengdu Military Region Command
dispatched 50,000 troops and armed police to help with
disaster relief work in Wenchuan County. However, due
to the rough terrain and close proximity of the quake's
epicenter, the soldiers found it very diffieult to get help to
the rural regions of the province.

e Because of the magnitude of the quake, and the media
attention on China, foreign nations and organizations
immediately responded to the disaster by offering
condolences and assistance. On May
14, UNICEF reported that China formally requested the
support of the international community to respond to the
needs of affected families.

COLUMBIA

e [In 2004, the Colombian government on Tuesday
ordered the evacuation of 9,000 people living on the
slopes of the Galeras voleano near the border with
Eeuador. The government will pay evacuees about $40
a month to help with renting temporary
accommodations.

ANNEX 3-10




Case Details

Resilience Identified/implied

Problems/Vuherabilities

Lessons Learnt & Good Practices

DOMINICAN REPUBLIC

¢ The authorities request not to believe in rumors and to
rely solely on the official notices that come through the
local radio stations.

e In 2004, the Colombian government on Tuesday
ordered the evacuation of 9,000 people living on the
slopes of the Galeras voleano near the border with
Ecuador. The government will pay evacuees about $40
a month to help with renting temporary
accommodation. But some peasants have told local
television they do not believe the warnings and will
refuse to leave their smallholdings.

s In 2004, after eruption, there was a collapse in the
media, all radio channels were blocked. there was no
contact by phone. More seriously, in times like these, is
that the population had only one thing in mind "I do
not believe that anything will happen". That was why
evervone with few exceptions, refused to leave their
homes, farms or plots to go to the shelters built for their
safety.

CASE 15 Northern Dominican
Hazard(s): Heavy rains - Flood
Year(s) of event: November 2003
Sourcel(s):

hitp://reliefweb. int/report/dominican-
republic/american-red-cross-responds-flooding-
dominican-republic

htip:fwww.caribbeannewsnow.com/caribnet/200

3/11/27coding htm

hitp:/www.ifre.org/ar/mews-and-mediamews-

stories/americas/dominican-republic/heavy-
rains-and-floods-hit-dominican-republic/

Food and livestock security
Preparedness: early warning
Lifeline facilities: water, food,
shelter, sanitation

Effective emergency response

s Towns have been completely flooded-literally sitting in
the middle of a river-for four or five days, Communities
are cut off entirely.

s Water systems have been contaminated, and the area is
experiencing a flood-related swell in the disease-
carrving mosquito population.

+ An increase in mosquitoes in addition to inadequate
treatment of sewage and limited supplies of potable
drinking water bring an inerease in exposure to
communicable diseases such as malaria and cholera.

¢ Further devastating long-term effoets are expected
from sizeable crop and livestock losses, which could
contribute to economic losses for the country in the
millions of dollars. It is estimated that 195,000 "tareas"
of erops are lost. According to the Agricultural Minisiry,
is estimated that at least 600,000 quintals of rice,
equivalent to one month's national supply. have been
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lost. Hundreds of heads of livestock are also reported
missing.

* Evacuees currently number 47,270 and 2,159 persons
are currently in shelters.

CONGO, DEMOCRATIC REPUBLIC

CASE 16 Nyiragongo Voleano, Goma e Preparedness: early warning system | o The 2002 eruption of Nyviragongo voleano lasted for one
. . ; ; ¢ Government effectiveness day, destroyed 15% of Goma, including part of the
Hazard(s): Nyiragongo Voleanie Eruption . : o o ! _ _gp il
¢ Timely evacuation international airport and the business centre. Tens of
Year(s) of event: February 2002 o Effective land use and urban thousands of people were made homeless and 400,000
planning people evacuated.
Source(s): o ; 2
¢ The eruption was preceded months beforehand by
hitp:/myiragongo.com/2002. him] increased fracturing and fumarolic activity on the

upper southern slopes of the voleano and an inereasing
level of seismicity.

#2002 eruption s In 1994, five monitoring units were donated by the US
Geological Survey's Voleano Disaster Assistance
Program (VDAP) to form the Goma Voleano

https:/en.wikipedia.org/wiki/Mount_Nviragongo

Observatory.

But fighting in the area and looting of equipment by
armed militia camped on the voleano itself regularly
foreed voleanologists to flee. According to the VDAP,
only two monitoring stations were working properly
before the eruption.

o VDAP scientists nevertheless received a warning on 12
January - five days before the first eruption. Efforts
were made to raise the alarm, but the lack of
governance in Goma makes it unlikely that any plan to
evacuate the city could have been implemented,

¢ One voleanologist said he would advise against
rebuilding Goma at its present location, due to the
danger of further eruptions,

CZECH REPUBLIC

CASE 17 Praque o Lifeline facilities: railways « The Dyje River in south Moravia and other rivers also
" * Disaster [inancial reserves and burst their banks. The (lood wave culminated in Prague

Hazard(): Flood contingency mechanisms on August 14 when the water level in the Vltava River

Year(s) of event: July-September 2002 ¢ International aids reached its peak. On August 17 the flood wave moved

further on to Germany,
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Source(s):

hitp:/m.ceskenoviny.cz/archivizpravviczech-
republic-in-2002-july-september/20504

ECUADOR

o In all, 753 municipalities were affected and about
220,000 people were evacuated. The death toll reached
17. More than one thousand houses were destroved by
the floods with the most tragic consequences being in
the villages of Metly, south Bohemia, and Zalezlice.
central Bohemia, where most of houses were destroyed
or damaged.

¢ The Spolana chemical plant in Neratovice, central
Bohemia, was the most severely hit company as 90
pereent of it was inundated. The Prague metro was
heavily hit - 25 stations or one half stopped functioning,
of which 17 were either flooded or damaged. mostly on
the B line.

¢ The government allots 1,15 billion erowns from the
state budget to finance flood relief work. Another 500
million erowns are at the disposal in the extra-
budgetary Transport Fund designed for the repair of
motorways, railways and water transport. European
Commission president Romano Prodi confirms in
Prague that the European Union will provide almost 58
million euros in immediate relief to finance the removal
of the flood damage.

CASE 18 "Critical Video Analysis" of Voleanic
Eruption Mitigation Project

Hazard(s): Voleanic Activities

Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
hitp www unisdr.org/files/596 10307 pdf

Project Details:

s Tungurahua is one of the most active voleanoes in
Eeuador. After its eruptive period from 1916 to 1918, it
entered a new phase of activity that intensified in 1999,
culminating in new eruptions in 2003 and 2006, The
new eruptions produced mud flows and volcanic ash
that are affecting the country's central provinees, with
the greatest impact in Tungurahua provinee. Across the
area, the voleano has caused serious damage to the
economy and health of the affected populations.

In 2003, as new eruptions intensified and the risks
persisted, the roman eatholic diocese of Ambato and
Catholic Relief Services (CRS) developed a project
entitled "Communities Affected by Tungurahua:
Mitigating the Risks of Living Near an Active Volcano".

L]

This Critical Video Analysis initiative is considered a
good practice not only because the knowledge gained
allows for project and programme improvement, but also
the exercise was more critical and objective than a
traditional "lessons learned" review, Indeed, contracting
outside the organization brought fresh perspectives and
objective eritical assessments, and eventually broadened
the project understanding within the field of
international development.

The initiative is innovative as it contains a strong artistic
element which makes the delivery of the analyses more
"user friendly" and therefore accessible to both specialists
(donors, professionals, ete.) and the publie at large in a
quick, enjovable medium rather than a verbose document
full of technical jargons.
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EL SALV

The project was financed by the European Commission
Humanitarian aid Office (ECHO) through its disaster
preparedness programme called DIPECHO (Disaster
Preparedness, Buropean Commission Humanitarian
aid Office), with support from the Catholic Agency for
Overseas Development (CAFOD). The project's
objective was to strengthen the capacity of the
communities and institutions affected by Tungurahua
with the goal of reducing the impacts of current/future
disasters through preparation, mitigation and
prevention. It benefited 35 high-risk communities in
Tungurahua provinee.

The initiative was implemented through the two videos
that were produced, involving 20 interviews with project
donors, partners, promoters/implementers and
beneficiaries. The interviews include commentaries from
the leadership of CRS, ECHO, the National Civil
Defence, the National Geophysical Institute and local
partners, as well as thoughts and recommendations on
the project from civilians affected by the recent voleanic
eruptions. The initiative was initiated by CRS and
facilitated by a CRS staff member in collaboration with
two HASGA Productions staff members,

Strategies and methods that were implemented included
participatory processes such as interviews and
collaborative meetings, and contracting project
implementation outside the organization for the sake of
greater objectivity.

The key success/failure factors inelude: (1) Logistical
challenges posed by timely completion of interviews in
two different cities and five different rural communities
located in difficult-to-reach regions near the voleano; (2)
Extracting, re-phrasing and editing contents that were
appropriate but not "video friendly”.

CASE 19 San Miguel

Hazard(s): Earthquake = Landslide
Year(s) of event: January-February 2001
Source(s):

https:/en. wikipedia.org/wiki/January 2001 El

Salvador earthquake

o Security of lifeline facilities: water,
sanitation

e Preparedness: evacuation sites

¢ Seismic design code

o At least 944 people were killed, 5,565 imjured. 108,261
houses destroved - with another 169,692 houses
damaged - and more than 150,000 buildings were
damaged.

« (lean water and sanitation became a matter of grave
concern in many areas due to the earthquake's
destruetion of some $7 million to municipal drinking
water systems.

¢ In the countryside they had been housed in temporary
huts under the supervision of the armed forces, or with
relatives

CASE 20 Integrating Children and Youth in
Disaster Management

Hazard(s): Various Types

Project Details:

s Children represent more than a third of disaster
vietims, vet the humanitarian sector generally restricts
their role in disasters to that of passive victims. Yet,

« This projeet is a good praetice because of its emphasis on
integrating children and youth in disaster management.
In particular, it proves the need for inclusion of their
voice and agency in enguring a holistic approach to
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Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
hitp:/www.unisdr.org/files/596 10307, pdf

FIJI

CASE 21 Cyeclone Tomas
Hazard(s): Cyclone

Year(s) of event: March 2010
Source(s):

hitp//www.nasa.gov/mission pages/hurricanes/a
rehives/2010/h2010 Tomas.html

htipsifen wikipedia.org/wiki/Cyelone Tomas

Preparedness: early warning
Timely evacuation
Emergency response
International aids

involving children directly in Disaster Risk Reduction
(DRR) activities enables them to develop skills to be
prepared for any threat. Furthermore, the emphasis on
rights-based approaches to humanitarian work brings
forward the right of children and youth to be protected
from hazards and vulnerabilities through their
participation in disaster-related decisions and efforts.
In the light of all the above, Plan International has
mobilized children and youth in El Salvador, Central
America, to play a significant role in environmental

resources management and disaster risk reduction. The
children and youth have worked with their
communities in developing risk maps. designing
community emergency plans, setting up early warning
systems, and implementing response, mitigation and
risk reduction plans, among other activities. Plan
International's experience in El Salvador has already
been replicated in other Central American countries.

e Areas of north and east Fiji encountered winds near
109 mph (175 km/hour) and storm surges. About 17,000
people had gone to the evacuation centers hefore the
storm hit.

¢« Watches and Warnings are in effect for the Fiji Islands.
In Fiji a Cyclone Warning is in effect for eastern
quarter of Ono-I-Lau, Vatoa and nearby islands.

« Houses were damaged, electricity, water and sewage
systems were affected. and ooding was reported.

disaster management (including preparedness and
mitigation), and supports the value of a rights-based
approach to childeentred DRR,

¢ The innovative elements of the Project include the
targeting of children as actors and agents of change -
whereby childfocused risk reduction can tangibly help
reduce disaster threats and impacts. In particular, the
Project offers implications for conceptual approaches to
risk communication and how this might influence the
design of early warning systems and community
mitigation planning.

s Suceess has been observed, with noted added-value in
supporting the children's and vouth's roles in risk
communication, education/awareness raising, advocacy
and practical risk reduction activities. The key success
factors of this project are: (1) The communities' trust in
an outside agent helping support the organisation of
vouth groups: (2) The communities' strang sense of social
cohesion: and (3) The communities' support for the
establishment of an environment that is conducive to
child participation.

¢ After the storm, the governments of New Zealand and
Australia each sent $1 million in their respective
currencies to Fiji. The New Zealand Air Foree sent relief
supplies, including tarps and water purifying equipment.

CASE 22 Beyond Early Warning and Response
Hazard(s): Flood

Source(s):

Project Details:

Flooding in Navua, FFiji, has caused extensive damage to
crops, livestock, houses, roads and bridges, and has been
exacerbated by poor development planning, In the floods
of 2003 and 2004, hundreds of people lost their homes and
helongings. Taking a long-term approach to strengthening

s The initiative promotes the investment of national and
provineial funds in disaster risk reduetion.

o Different institutionalized processes of central and
traditional government are being respected.

« Communities are analyzing their own risks,
vulnerabilities and development priorities, and
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UNDP. (2010). Local Governments and Disaster
Risk Reduction. Retrieved at
hitp:/www.memorisks.org/docs/ISDR 2010 Loc

alGovernmentsandDisasterRisk Reduetion. pdf

FRANC

CASE 23 South-eastern France
Hazard(s): Heavy rainfall = Flash flood
Year(s) of event: December 2003
Source(s):

http /news.bbe co.uk/2hi/europe/3291867 stm

Urban planning: consistent with
hazard map
Evacuation sites

Lifeline facilities: roads, railways,

sanitation

Government effectiveness
Efficient emergency response:
prompt evacuation time

local level disaster risk reduction. the UNDF Pacific
Centre has been working with multiple partners and
stakeholders on this comprehensive, locally-implemenied
project. The initiative has raised awareness of the links
hetween development and flooding within the planning
process, helped develop early warning systems, supported
communities to assess their vulnerabilities, drawn up
plans of action and put those plans into practice.

s Police were forced to evacuate 190 high-risk prisoners
from the town of Arles on Friday after a dyvke gave way,

¢ Thousands of people remain without clean water or
electricity.

« Buildings there are under more than a metre of water
and authorities said up to 800 people were evacuated
from northern neighbourhoods overnight on Thursday.

s Roads and railways were out of use,

addressing them from within instead of relying on
external forces. This has been achieved by using
participatory methods.

e (Gender-sensitive participatory methods are ensuring
women's participation and that their voices are heard.

e Local government representatives with planning and
disaster risk management responsibilities are being
trained in disaster risk reduction.

e An advocacy and awareness strategy on disaster risk is
being developed for local level use.

e Communiiy action plans are aligned with the capacities
and resources of the communities.

e There is now better communication and interaction
between local and national government representatives
through joint workshops, fraining, meeiings and
participation in a Steering Committee,

« Traditional local leadership mobilized communities

s Mayor said he was pleased with the response to the
floods, saying local mayors had been well prepared and
executed rescue operations swiftly,

CASE 24 Mission Risques Naturels (MRN)
Hazard(s): Various Types
Source(s):

PPP initiatives with state and
territorial authorities, on
information sharing, public
awareness raising and modelling

improved analysis of socio-economic
and finaneial costs of risk scenarios.

¢« MRN was created in 2000 by French insurance
companies, just after experiencing the huge losses
caused by storms Lothar and Martin, as well as large
floods and subsidence during the decade.

¢ [tis dedicated to developing general interest services
for the market as a whole and for its insurance
companies on knowledge and prevention management.

o This includes PPP initiatives with state and territorial
authorities, on information sharing, public awareness
raising and modelling improved analysis of socio-
economic and financial costs of risk scenarios.

e Active participation of user clubs, where the different
categories of skills with the companies staff members are
expressed;

e Integration into the different spheres of stakeholders
through active networking: and -

« The importance of monitoring and sharing of good
praectice.
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CASE 25 Memo'Risks: Students survey
community risk knowledge

Hazard(s): Various Types
Source(s):

UNDP. (2010). Local Governments and Disaster
Risk Reduetion. Retrieved at
hitp:/www.memorisks.org/does/ISDR 2010 Loe

alGovernmentsandDisasterRisk Reduction pdf

CASE 26 Haiti flood

Hazard(s): Tropical storm - Floods & Mudslide
Year(s) of event: 2004, 2014, 2015

Source(s):

2004

hitp/www. heatisonline orglcontentserveriobject

handlers/index.cfm?id=4677&method=[ull

hitp//edition.cnn.com/2004/WORLD/ americas/0

5/28/caribbean.storm/index htm1? «=PMWORL
D

hitp:moosphere prineeton edu/haiti flood. html

hitp:/news.bbe.co.uk/i2hi/americas/3697086.stm

2014

Lifeline facilities: water, sanitation,

medicine, food

Emergency management
Preparedness: early warning
Environmental preservation: forest
preservation

Disaster financial reserves and
contingency mechanisms
Preparedness: early warning
Waste management

Learning from past experience

Project Details:

The Memo Risks initiative has been operating in the Loire
River catchment area of France since 2004, and brings
together local governments and schools to survey local
disaster risk awareness. Students are rallied by city
Mayors to investigate the possible hazard impacts on
their town, to map risks. and to survey the preparedness
and risk knowledge of the local population, The survey
results become a valuable data resource on perceptions of
risk and the level of risk knowledge in the local
population. Importantly, the process of collecting,
presenting and publicising the results is used by the local
government to raise disaster awareness through the
media, to increase community participation in disaster
risk reduction, and to form the basis of targeted disaster
risk information campaigns.

¢ Relief workers say food is still not getting to people
quickly enough, amid problems with security and
logistical problems caused by the storm,

s The UN troops have been mobilised to stop people
fighting at food distribution points.

¢ The city was without electricity or running water, and
lacks basic medicines such as antibiotics,

« (Gen, Jose Maria Jimenez of the Dominican Republic
Army said the total damage has not yet been realized.
‘Even though the press has done a good job of informing
the public about the tragedy. | believe the people don't
have a good idea of the magnitude of this tragedy’.

¢ The rising waters from the Jimani River swept away
homes, cut utility lines and prevented rescuers from
reaching the hardest-hit regions.

s In 2014, heavy rainfall starting at the beginning of
November 20114 caused flooding and landslides in
Northern Haiti, killing 17 people. More than 15,000

¢ Memo'Risks carries out rigk education for students and
for the community at large at the same time.
s [t is based on a true partnership between local
governments and schools, both being grassroots
institutions able to lead and reach the community
effectively
It uses a participatory and capacity-building approach,
encouraging students to engage with civic processes and
generate publicity with their risk mapping survey.
Students, the direct participants, end up leading and
informing their community as a whole.
It uses a bottom-up approach by basing information
campaigns on the findings of the survey of public
perceptions and knowledge.
It has made disaster risk reduction accessible and more
relevant to people by emphasizing their personal,
everyday experiences, It promotes a media-friendly
subject that ean form part of an overall risk
communication strategy at the local government level.

ANNEX 3-17




Case Detail

Problems/Vuherabilities

Lessons Learnt & Good Practices

hitp reliefweb. int/disaster/f1-2014-000155-hti

2015

hitp:ireliefweb. int/disasierd1-2015-000037-hti

http:/www.caribbean360.com/news/six-dead-in-

haiti-following-heavv-rains-and-severe-flooding

houses were flooded, 90 were destroyved and 800 were
severely damaged. Over 6,500 people were temporarily
housed in emergency shelters. The floods also affected
over 2,200 hectares of crops in one of the country's most
fertile areas.

In 2015, the main reasons for the damage caused by
flood are the lack of cleaning of drainage canals and
unplanned construction in the ravines,

CASE 27 Port-au-prince
Hazard(s): Earthquake
Year(s) of event: January 2010
Sourcel(s):

https:/en.wikipedia org/wiki/2010 Haiti earthq

uake

hitpreliefweb. int/disaster/eq-2010-000009-hti

Poverty Reduction and Wealth
distribution

Government effectiveness
Lifelines facilities: hospitals,
airports, roads, communication
svstems

Disaster Management
Economic Resilience
International aids

Disaster finaneial reserves and
contingeney mechanisms

Land tenure: land ownership
Effective urban planning

The government of Haiti estimated that 250,000
residences and 30,000 commercial buildings collapsed
or were severely damaged.

There has been a history of national debt, prejudicial
trade policies by other countries, and foreign
mtervention into national affairs that contributed to
the pre-existing poverty and poor housing conditions
that exacerbated the death toll

Communication systems, air, land, and sea iransport
facilities, hospitals, and electrical networks had been
damaged by the earthquake, which hampered reseue
and aid efforts: confusion over who was in charge, air
traffic congestion, and problems with prioritization of
Mights further complicated early relief work.

Amongst the widespread devastation and damage
throughout Port-au-Prince and elsewhere, vital
infrastructure necessary to respond to the disaster was
severely damaged or destroved. This included all
hospitals in the capitali air, sea, and land transport
facilities: and communication systems.

The Australian government's iravel advisory site had
previously expressed eoncerns that Haitian emergency
services would be unahble to cope in the event of a major
disaster. and the country is considered "economically
vulnerable" by the FAO.

Slow distribution of resources in the days after the
earthquake resulted in sporadie violence, with

looting reported.

International aids have plaved in a significant part in
Haiti recovery. Here, the 26-member international
Interim Haiti Reconstruction Commission, headed by
Bill Clinton and Haitian Prime Minister Jean-Max
Bellerive, was formed to oversee the US$5.3 billion
pledged internationally for the first two years of Haiti's
reconstruction.

Local civil society should be included in every process of
recovery and rehabilitation. For Haiti, the commission
was eritiqued by Haitian groups for lacking Haitian
civil society representation and accountability
mechanisms. Half the representation on the
commission was given to foreigners who effectively
bought their seats by pledging certain amounts of
money.
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o (ne yvear after the quake, relief and recovery were at a
standstill due to government inaciion and indecision on
the part of the donor countries,

e Land ownership posed a particular problem for
rebuilding because so many pre-quake homes were not
officially registered. Even before the national registry
fell under the rubble, land tenure was always a complex
and contentious issue in Haiti. Many areas of Port-au-
Prince were settled either by tonton makout —
Duvalier's death squads — given land for their service or
by squatters, In many cases land ownership was never
officially registered. Even if this logistical logjam were
to be cleared. the vast majority of Port-au-Prince
residents, up to 85 percent, did not own their homes
before the earthquake,

CASE 28 Community Members Design and
Implement Information Campaigns for Their
Communities

Hazard(s): Various Types
Source(s):

UNDP. (2007). Building Disasier Resilience
Communities. Retrieved at

hitp:/www.unisdr.org/files/596 10307 pdf’

Project Details:

« Haiti is known for its extreme vulnerability to natural
hazards. In 2004, innovative community-based
information campaigns were developed in the Northern
Haiti town of Cap-Haitian, as part of a "Community
Based Disaster Preparedness Project”. The approach to
communication and public awareness allowed 22 newly
created Local Civil Protection Committees (LCPCs) to
design and implement their own information
campaigns for their communities. Each of the 22 local
committees was given technical support and project
funding to design and implement its own disaster risk
reduction campaign,

¢ Because the local actors were asked to develop their
own campaigns, the communication methods used were
genuinely adapted and "acceptable” and proved to be
effective. Final evaluations of the project showed that
the approach to risk communication contribuied
significantly to developing a "culture of safety" among
the 22 communities targeted. It modified the
riskrelated attitude and behaviour of the people at risk
and stimulated community participation in disaster
mitigation.

e This was a good practice because it served successfully
two purposes - public awareness and capacity building -
and it effectively helped enhance the safety of the
population at risk.

 An innovative aspect was real optimization of local
knowledge and local resources by local stakeholders, as
well as significant mobilization of the creative and
innovative energies of local actors (including local artists
- Haiti is well known for its paintings - and local
traditions to facilitate community assemblies - where
local voodoo groups presented traditional dances, ete.).
These resulied in genuine ownership by and
empowerment of local actors and groups.

e Ad the end of the project, two types of evaluation were
earried out: (1) A traditional evaluation: (2) A Knowledge,
Attitude and Practice (KAP) survey, Both showed similar
findings: In terms of social vulnerability/capacity, the
larger project facilitated and encouraged the creation of a
new social dynamics where people shared values and
behaviours towards cooperation amongst themselves but
also a proactive responsibility towards the community.
Regarding individual attitudes and behaviours, a more
responsible and proactive conduct was observed as the
population was keener to evacuate preventively. Indeed,
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INDIA
CASE 29 Chobari Village, Bhachau Taluka,

Gujarat International aids (The Red Cross — devastated Gujarat State with an unprecedented and ®  The Process of Rehabilitation had three major stages.
- . Medical support) widespread loss of life and property. More than 13,000 L Stage I' Principles and Planning The first task was

Hazard(s): Earthquake Food and water Supplies after people lost their lives, and thousands were injured. The setting up the basic principles for planning the
Year(s) of event: January 2001 disaster earthquake affected an area stretching over mare than rehabilitation intervention. The intervention had to be

Hospitals 400 km. participatory, with a gradual increase in the
Source(s): Lifeline facilities s After the parthquake, the Sustainable Environment involvement of the community. A well-planned
hitpsien wikipedia.org/wiki/2001 Gujarat eart Shelter and evacuation sites and Ecological Development Society (SEEDS), NGOs rehabilitation exercise could significantly increase the
hquake Effective relief distribution Kobe, the United Nations Centre for Regional capacity of the community for a more effective

Fact recovery Development {(UNCRD), and the Earthquake Disaster response, This plan had three parts: the Strategy
hitp:/news.bbe.co.uk/onthisdav/hi/dates/stories(j Mitigation Research Center (EDM) started a joint Plan, the Community Action Plan and the
anuary/26/mewsid 4666000/4666568.stm reconstruction and recovery program in a village called Implementation Plan. The role of the Project Team
hitp/fwww.ibtimes.co.in/2001-gujarat- Patanka in the Patan district of Gujarat. was to facilitate the reconstruetion process.
earthauakewhaniadmdasedons e wars: o Aproject called PNY (Patanka Navjivan Yojna) was ®  Stage II: Implementation This Implementation Stage

disasters-14-vears-ago-photos-621365

Seismic design code

¢ The earthquake of 26 January 2001 (magnitude 7.7)

formulated. It sought to empower the affected
community to such an extent that it would become
sufficiently resilient againsi any future disasters. Tt

Post-Disaster Reconstruction and Recovery Model

it was the first time that people in Cap Haitian evacuated
willingly, with their belongings, before it started raining
heavily. The presence of about 430 families (2,550 people)
from the most high-risk areas was recorded in
LCPCmanaged evacuation centres the night before
Hurricane Jeanne struck.

A key success factor of this initiative was the combination
of two main communication modes: (1) A permanent one -
the billboard (most of the billboards were still standing
and visible two years after the end of the project): (2) A
one-off one - the festive event/assembly.

of the project consisted of three steps: (1) Need
Assessment, (2) Capacity Building, and (3)
Implementation.

attempted to link immediate response in the form of
relief to mainstream development/ establish a
framework of mutual cooperation among different
stakeholders in the post-disaster scenario/ and aim at
successively reducing the role of external agencies in
local rehabilitation action until the point at which the
loeal community completely took over the funetions so
far performed only by the external ageneyv. In Kutch,
the earthquake destroyed about 60% of food and water

Stage I1I: Ensuing Sustainability The effort initiated by the
Project Team needed to be sustainable long after the
interventions were over. In effect, intervention should be
designed to ensure that the community was able to take
care of its development needs and was resilient against
future disasters. For this, strengthening local institutions
WS Necossary.
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supplies and around 258,000 houses — 90% of the
district's housing stock. The bigeest setback was the
total demolition of the Bhuj Civil hospital.

« Medical facilities are in crisis, with many hospitals
damaged by the quake and others overwhelmed by the
demand for treatment.

¢ A vyear later many were still living in tents and shelters
in primitive conditions with little sign of damaged
houses being redeveloped.

CASE 30 Varunawat Hills, Uttarkashi,
Uttarakhand State

Hazard(s): Earthquake or Prolonged Rainfall or
Intense Rainfall — Landslide

Year(s) of event: September 2003
Source(s):

http:/link.springer.com/article/10.1007%2Fs002
54-007-1032-7

http./fwww.adre asia/publications/ TDRM2005T
DRM (Good Practices/PDE/PDE-
2009e/2. India.pdl

¢ Pre-emptive mapping of zones
¢ Timely action by all these
stakeholders

¢ A disastrous landslide took place on 24 September 2003
in the Varunawat Hills in Uttarkashi. It engulfed three
4-story hotels and damaged several buildings, roads
and other infrastructure. The estimated damage were
to the tune of about 50 million dollars.

¢ However, there was no loss of life despite the fact that
about 400 buildings were declared at risk after this
landslide. The landslide generated debris of more than
half a million cubic meters. The height of the landslide
was more than 500m and the affected area was
approximately 2 sq. km. The landslide remained
continuously active for a period of about one month, up
to 20 October 2003,

Pre-emptive mapping of zones suscepiible to landslides
and their monitoring with field ohservations to alert the
community at risk & suggest preparedness/response
actions to the local administration

Appropriate timely action by all these stakeholders
(scientists, administration, community and others)
The adminisiration alerts the potentially affected
community and disseminates the information through
the media for evacuation and response.

Efforts are also made to keep the panic level low.

Local administration helps in providing temporary
shelters and other support.

CASE 31 Masons trained in earthquake-
resistant construction

Hazard(s): Earthquake
Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
hitpwww.unisdr.org/files/596 _10307.pdf

Project Details:

¢ Following the devastating 2001 earthquake in Gujarat
State, Western India, rehabilitation programmes
incorporated several Disaster Risk Reduction (DRR)
features. Among them was an initiative by the
Sustainable Environment and Ecological Development
Society (SEEDS) to create a pool of masons trained in
earthquake-resistant construction. The cadre of trained
masons was expected to address the immediate need for
reconstruction and a long-term need for a culture of
safe buildings.

¢ Over the years, the SEEDS Mason Association (SMA)
has expanded to an 800-member organization, of which
200 have been certified by the Government for having
reached internationally accepted standards in

This initiative is considered a good practice because: (1) It
has been mainstreamed into development from the very
beginning: (2) It addresses an important need for safe
buildings: (3) It has a grassroots reach: (4) It is very
accessible to the poor and to valnerable households.

It is also innovative as it promotes peer learning as well
as a single-point access for disseminating information
related to safe buildings. A key success factor of this
initiative is that the Association is supported by SEEDS,
an NGO with a forus on DRR. SEEDS ensures that the
Assorciation 18 partnered with in every related initiative.
Owerall, such a grassroots movement has tremendous
potential as over 57 per cent of India's national territory
is prone to earthquakes, and vulnerabilities to other
disasters put India's one billion people at risk.
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construction skills. The masons are now serving their
local communities, educating fellow masons in other
regions at similar risk, as well as responding in
disasterhit areas for shelter reconstruction and
capacity building.

s The SMA initiative is an effort in consolidating training
and research on good quality safe construction practice
at grassroots level. The Association also acts as an
information centre for dissemination of modern
technologies in construction through newsletters and
public meetings.

The key lessons learned from this mitiative are:
Disasters are opportunities for bringing in change such
as disaster-resistant construction as part of
reconstruction: * Peer-level exchange and learning at
grassroots level has proved to be effective in building
capacity: and * Institutionalization of efforts is important
for promoting building safety.

The major challenges of this initiative are: * Difficulty to
overcome the inertia among existing construction
workers to absorb new technologies: = High demand from
the building indusiry and limited supply has led to poor
quality that characterizes the building seetor - which has
increased disaster risk: and * Recognition and acceptance
by communities that have not been affected by disasters
vet, has been sluggish.

CASE 32 ‘Afat Vimo' Disaster Micro-insurance
scheme for low-income groups

Hazard(s): Various Types
Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
http://www.unisdr.org/files/596_10307. pdf’

Project Details:

« In 2002, the majority of the 2001 Gujarat earthquake
relief beneficiaries were still exposed to disaster-
induced finaneial losses. Various studies - including the
Gujarat Community Survey of 2002 by the Gujarat-
based All India Disaster Mitigation Institute (AIDMI)
and ProVention Consortium - revealed that access to
risk transfer was correlated with sustainable economic
recovery among victims5 |, vet only two per cent of those
surveyved had insurance. A micro-insurance scheme was
designed to augment AIDMI's ongoing Livelihood Relief
Fund6 activities. The resultant scheme, called "Afat
Vimo", was the result of extensive discussions and
negotiations with insuranece providers who could be
interested in supplying low-premium insuranece policies
to poor clients.

¢ Alat Vimo policyholders are covered for damage or loss
up to the value of 1,744 US dollars for non-life assets
and 465 US dollars for loss of life, which gives a total
damage and loss coverage of 2,209 US dollars. Current
Afat Vimo elients inelude 5.054 individuals from
lowincome households with an annual income of 280
US dollars. These households are mainly involved in
small enterprises in the informal sector and have assets

The good practice in Afat Vimo lies in the fact that risk is
transferred from the individual level to the community or
inter-community levels, which include groups based in
different geographic locations and which are not equally
disaster prone,

The Afat Vimo scheme represents an innovative approach
to risk identification, pooling and transfer, which
recognizes the fact that the majority of poor disaster
vietims have little or no access to risk transfer schemes.
According to a recent study of miero insurance policies in
India by the International Labour Organization, 45 per
cent of micro-insurance schemes researched cover only a
single risk and anly 16 per cent cover three risks. As Afat
Vimo covers 19 disaster risks, it is one of the most
comprehensive produets in India. This not only makes
the policy more atfractive to clients, but also makes
investment in the policy more efficient in economic terms,
Another aspect of Afat Vimo that sets it apart from other
micro-insurance policies is the extensive range of
eventualities covered under the policy.

Last but not least, Afat Vimo policyholders are also
supported with micro-mitigation measures such as fire-
safety training, seismic-sale construction practices and
business development services, The policy is available for
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worth approximately 209 US dollars. It is striking that
94 per cent of the clients did not have any other
insurance prior to Afat Vimo, and 98 per cent today
have no other insurance besides Afat Vimo.

The scheme covers 19 disasters including fires,
explosions, riots, malicious damage, aireraft damage,
eyclones, tempests, floods, inundation, earthquakes,
lightening, implosions, strikes, impact damage, storms,
typhoons, hurricanes, tornados and landslides. Afat
Vimo palicyholders are also supported with micro-
mitigation measures such as fire-safety training,
seismic-safe construetion practices and business
development services. The policy is available for an

annual premium of less than 5 US dollars (about a four-

day wage). Damage to policyholders' houses, household
assels, trade-stock and losses of wages due to accidents
are covered. The earning household member's life is
also covered

an annual premium of less than 5 US dollars (about a
four-day wage). Damage to policvholders' houses,
household assels, tradestock and losses of wages due to
accidents are covered. The earning household member's
life is also covered.

The Afat Vimo case study also shows that miero-
insurance cannot be used as stand-alone measure for
disaster risk reduction. To ensure the viability of such
products from a commercial point of view, they should be
backed up by other miero-finance services and risk
mitigation measures. To succeed, both poverty and risk
must be redueced - not merely transferred. In this
connection, as mentioned earlier, damage to Afat Vimo
policyholders' houses, household assets, trade-stock and
losses of wages due to accidents are covered, as well as
the life of the earning household member. Afat Vimo
policyholders are also supported with micro-mitigation
measures such as seismiesafe construetion practices and
business development services,

Similarly, macro-level challenges such as creating
incentives for risk reduction, balancing public-private
roles and responsibilities, and making up-to-date data
available to decision-makers have been identified as key
harriers in enhancing benefits of micro-insurance to the
poor. To address these kev challenges and achieve higher
penetration levels, a greater need for learning across
disaster evenis and stakeholders - including
governments, insurance companies and civil society
organizations - is envisaged as a way forward.

CASE 33 Human resource development
programme in disaster risk management in
India

Hazard(s): Various Types

Source(s):

UNISDR. (2008). Private Sector Activities in
Disaster Risk Reduction: Good Practices and
Lesgons Learned. Retrieved at

o (Capacity building
¢ Proactive strategy

Most of India is a highly disaster prone region with

natural disasters ranging from earthquakes, landslides,

flooding and cyclones to droughts. A total of around
1,700 Major Accident Hazard (MAID units define the
dimensions of the capacity building tasks.

Capacity building is the basis for a proactive strategy
that requires a collaborative effort when it comes to
both on-site and offsite emergency plans for civil
society, regulators, planners and local civil
administrators.

The main objective of the project is the development and
implementation of a system for human resource
development that provides tools for training needs-
analysis, a custom tailored training standard, awareness-
huilding capacities, quality conirol systems combined
with accreditation procedures for training providers,
training impact evaluation, and mock drills.

An internet-based documentation and dissemination
system is also vital. Train-the-trainers programmes have
to be developed to cope with the need to upscale and
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hitp Hwww. unisdr.org/2006/ppew/PPP-
bestpractices pdf

hitp:/www.hrdp-
idrm.in/e5785/e5801/e1154 1/ISDRDMIGoodPrac
ticesPPP-DMI-InW Ent-published.pdf’

INDONESIA

The necessary tools and platforms have been decided
for an operation plan focused primarily on professional
skills training for management involving training
providers, awareness-raising campaigns, and field
testing through mock drills.

The Disaster Management Institute (Bhopal) is a nodal
training provider working in co-operation with InWEnt
Capacity Building International and the GTZ-ASEM
under the Indo-German Bilateral Cooperation
programme,

reach the whole country.

An ongoing dialogue between the private and public
sector breaks down preconceptions, and allows people to
concentrate on solving existing and emerging problems,
Joint capacity building systems in DRM and training
providers work as a eatalyst in the discussion process,
and ean reduce emotional communication through
managerial and professional skills training as well as
through raising awareness.

CASE 34 Kelud Voleano, Blitar and Kediri, East
Java

Hazard(s): Volcanic Activities

Year(s) of event: October 2007

Source(s):

ADRC. (2009) Total Disaster Risk Management:
Good Practices 2009. Retrieved at

hitp//www adre asia/publications/TDRMZ2005T
DREM Good Practices/PDF/PDF-

2009¢/3. Indonesia.pdl

o Integrated Monitoring System to
Enable Good Early Warning

On October 16 2007, a swarm of 306 B-type events
occurred within 7 hours causing a rise in the alert level
to the highest one, Level IV. On November 4, 2007, a
lava dome emerged in the middle of the Kelud crater
lake. However, this phenomenon was not followed by an
eruption.

(Past Evuptions: 1901, 1919, 1951, 1966, 1990)

Integrated Monitoring System to Enable Good Early
Warning

CASE 35 Merapi Volcano, Ceniral Java
Hazard(s): Volcanic Activities

Year(s) of event: February 2001
Source(s):

ADRC. (2006) Total Disaster Risk Management:
Good Practices 2006 Supplement. Retrieved at
hitp:/www.preventionweb.net/files/9054 9054T
DRMOG. pdf

¢ Community Training
« Capacity building

On February 10, 2001, Java was in a state of chaos
because Merapi Volecano “exhaled a breath” that
reached 5.5 km in Sat River, with ash falling in Dukun,
Srumbung, Salam, Ngluwar and Muntilan sub-
districts.

When Merapi erupted, the inhabitants of Kaliurang,
Srumbung and Magelang were able to carry out an
orderly evacuation.

Inhabitants of the two most at-risk sub-villages,
Kaliurang Utara and Sumber Rejo had evacuated to
temporary barracks, long before the appropriate
authorities took action.

Community Training

To build community capacity in conducting evacuations,
the community had undertaken preparedness training.
This was really a proactive action, which was produced
by the community after the experience of series of
disaster management trainings conducted by Disaster
Research, Education & Management (DREaM) Working
Group of National Development University Yogvakarta
and KAPPALA Indonesia Foundation,

This was done by more than 30 communities in the
Merapi area. in eight sub-districts. in four regencies and
two provinces, The aim of disaster management is (o
huild a common perception. The source of threat is
studied in order to determine an early warning system.
Mapping is carried out to determine risk and assess
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capacity. Emergency relief skills and several methods of
evaluation are studied in order to build preparedness
capacily

CASE 36 Combining Science and Project Details: « This initiative is a good practice because: * It was
Indigeno:w Knawledge to Build a The eastern part of Nusa Tenggara (Southeastern initiated by the community itself to address crop failures
Commumty Early Warnmg System Indonesian islands) has a three-month rainy season and a that were also brought about by agricultural approaches

Hazard(s): Various Types
Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
httpfwww.unisdr.org/files/5968 10307 pdf’

nine-month drought season. Over the last 100 years or go,
food shortage has characterized its drought season as lack
of climate-related knowledge and information within the
local population ofien leads to crop failure,

A Community-Based Disaster Risk Management
(CBDRM) initiative was launched in 2005 to address the
13sue in a highly vulnerable community of rural farmers.
The initiative seeks to build a monitoring system for food
security and livelihood with the aim of preventing the
food shortage.

With help from a local NGO and the Community
Association for Disaster Management, the community has
developed its own food early warning system.

from Java Island which were not suitable to drought-
prone East Nusa Tenggara. It incorporates indigenous
knowledge and develops mechanisms that help prevent
food shortage and build community resilience to
prolonged drought.

One of the innovative elements of this initiative is the
fact that the loeally developed early warning svstem has
been developed using a combination of both modern
science and indigenous knowledge.

A key success factor of this initiative is the involvement
of local people on the basis of their local agricultural
conditions.

CASE 37 An integrated Flood Early Warning
System (FEWS) for Jakarta

Hazard(s): Flood
Source(s):

UNDP. (2010). Local Governments and Disaster
Risk Reduction. Retrieved at
hitp /www.memorisks org/docs/ISDR_2010 Loe

alGovernmentsandDisasterRisk Reduction. pdfl

Project Details:

Integrating improvements into the Flood Early Warning
System for Jakarta has been a true multi-stakeholder
process, mvolving a huge range of local authorities and
partners. Through managing everyone's interests and
roles, and improving coordination, the Early Warning
System was upgraded from top to bottom. Technical
improvements mean that earlier flood warnings are now
possible, But more importantly, preparedness capacity
has been built and streamlined. Key coordination hubs
and standard operating procedures have been established
and tested with comprehensive drills, so that institutions
and communities are now more ready to act on warnings.

This was a successful example of a multi-level multi-
stakeholder collaboration between the national,
provincial and city governments, working with local
NGOs and communities, for a fully integrated early
warning system. Each stakeholder actively fulfilled their
roles and responsibilities, and there was a common vision
and shared perspective on improving the Integrated
FEWS.

Stakeholders at all levels were involved in a mix of multi-
level capacity building activities, such as training of
trainers and simulation exercises, from government
institutions to very local communities. This raised the
level of readiness of the government officials in charge of
disseminating warnings and hazard information, as well
as preparing communities better for response,
evacuation, and coping strategies.

Participatory consultation was built in through ereating a
feedback process. The Participatory Feedback Groups
attended by all stakeholders bridged the gap between
governmen( and community perceptions of flood risk
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reduction initiatives.

The existence of a Technical Working Group consisting of
experts from prominent institutions was a key factor for
SUCCess

CASE 38 Tsunami Ready Toolkit
Hazard(s): Tsunami
Source(s):

UNISDR. (2008). Private Sector Activities in
Disaster Risk Reduction: Good Practices and
Lessons Leamned. Retrieved at
hitp/www.unisdr.org/2006/ppew/PPP-
bestpractices pdf

¢ In order to improve the tsunami preparedness of the
country's hotel industry the Indonesian Ministry of
Culture and Tourism (RUDPAR) cooperates elosely
with the Bali Hotels Association (BHA).

Together they have developed the "Tsunami Ready
Toolkit' which is geared to assist hotels to prepare for
tsunamis,

The toalkit consists of a collection of fact sheets and
background information papers, SOP's and hest
practice examples. BHA strives to prepare its member
hotels for tsunami on the base of the toolkit, BUDPAR
is familiarizing the hotel industry with its contents
Indonesia wide.

As with security related issues sustainability is a
problem. The challenge is to keep people’s attention and
commitment even though nothing happens for an
extended period of time. It is innate to human nature to
forget about threats and dangers il they are not obviously
recognizable and felt regularly. Another challenge lays in
the timely marking of evacuation routes in public spaces
sinece many local administrations still require official
clarification and input on the issue. It is always a
challenge to transform awareness into sustainable action.
Hotels have started realizing that they should not ‘go it
alone’ and in some cases like in Tanjung Benoa, open
their grounds to the public as safe heavens while at the
same time providing resources for the education of the
loeal population on tsunami relevant subjects as well as
on evacuation procedures,

CASE 39 Nias Island, Sumatra

Hazard(s): Torrential Rain - Flood - Landslide
Year(s) of event: August 2001

Source(s):

hitp:/reliefweb int/report/imdonesia/indonesian-

vp-visits-flood-hit-nias-death-toll-hits-95

hitpfwww.nytimes.com/2001/08/02/internation
al/D2INDO . himl

o Lifeline facilities
e Uncontrolled logging/ deforestation
¢ Environmental preservation

« Hundreds more people were reported missing in

the deluge that engulfed the tiny island.

e Mountain settlements are cut off from the outside.
o The disaster was the latest in a rising number of

flash floods around Indonesia and elsewhere,
where uncontrolled logging has stripped
mountainsides of the vegetation that holds rainfall
and the earth itself,

e It was not immediately clear whether deforestation

was the cause of the Nias floods as it has been for
others where a rise in deaths has been recorded in
recent years. But in a study this year, Indonesia's
largest environmental group, Walhi, found that a
surge of flash floods early in the year coincided
exactly with areas that have suffered the highest
levels of deforestation.

e Much of the problem is caused by illegal logging,

one symptom of economic hardship, Mr. Ginting
said.
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CASE 40 Sumatra Flash flood
Hazard(s): Flash flood

Year(s) of event: December 2006
Source(s):

hitp:/www.nytimes.com/2006/12/27 world/asia/2
Tiht-flood. 4027106 html? r=0

IRAN

CASE 41 Bam, Kerman Province
Hazard(s): Earthquake

Year(s) of event: December 2003
Source(s):

hitpsYen. wikipedia.org/wiki/2003 Bam earthqu

ake

hitp #/'www.wsws.org/en/articles/2004/01/iran -
106.himl

s Linkage to the affected areas

¢ Lifeline facilities during crisis

e Food, sanitation, and medicine
provision

o Evacuation site provision

s Epidemic after crisis

« Environmental preservation

o Controlled logging

s Seismic design code
¢ Effective urban planning
« International aids

¢ Emergency workers strugeled Wednesday (December
2006) to feed and shelter more than 400,000 people
displaced by [ash foods and a landslide on the
northwestern Indonesian island of Sumatra that killed
at least 109,

s Survivors waded through shoulder-high water, stood on
rooftops or paddled boats to dry land.

¢ Food and medicine was being airlifted by helicopter to
six northern and eastern districts of Sumatra, where an
estimated 1,400 homes were submerged over the
weekend.

s Aid is being distributed but there are some areas that
are still isolated, so the aid has to be airdropped to
those areas,

¢ Thousands of victims headed for shelters on the road to
the regional capital, Medan, many of them suffering
from skin problems and fever caused by poor hygiene
and dirty water.

o Al least 70 people were killed in flooding and twice as
many were missing in Aceh, while 39 drowned in storm
waters or were buried in a landslide in North Sumatra
Province.

s The authorities say that deforestation exacerbated the
latest destruection.

s The earthquake was particularly destructive in Bam.
with the death toll amounting to 26,271 people and
injuring an additional 30.000

¢ The effects of the carthquake were exacerbated by the
use of mud brick as the standard construetion medium:
many of the area's structures did not comply with
earthquake regulations set in 1989.

¢ Bam contained many buildings that were not
constructed to survive such ruptures. Many houses in
Bam were homemade, and its owners did not use
skilled labor or proper building materials to resist
earthquakes in the construction. These were often built
in the traditional mud-brick style.

¢ Following the earthquake, the Iranian government
seriously considered moving the capital of Tehran in fear
of an earthquake occurring there. The earthquake had a
psychological impact on many of the vietims for years
afterwards. A new institutional framework in Tran was
established to address problems of urban planning and to
reconstruct the city of Bam in compliance with strict
seismic regulations, This process marked a turning point,
as government ministers and international organizations
collaborated under this framework with local engineers
and local people to organize the systematie rebuilding of
the eity.
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One reason for the large amount of casualties was that
when the walls began to fall down, the heavy roofs
would collapse, leaving few air pockets in them. The
dust and lack of oxygen contributed to the suffocation of
SUTVIVOYS.

No seetion of the city was spared, with upseale housing
collapsing along with the more modest homes. Two
hospitals were destroyed and a prison on the edge of
town was demolished, setting inmates free. Bam's most
well-known tourist attraction, a seventeenth century,
38-tower mud-brick citadel, was destroyed.

Although the government has accepted aid in the latest
catastrophe, there are many indications that the
human tragedy in Bam—uwhile the result of a natural
phenomenon—has bheen exacerbated by slow response,
poor planning and a lack of regard for safety standards
on the part of local and national authorities.

CASE 42 Northern Iran

Hazard(s): Earthquake = landslides
Year(s) of event: May 2004
Source(s):

http:/edition.cnn.com/2004/WORLD/meast/05/2

8firan.quake/index html

http:/www freerepublic.com/focus/f-
news/1144155/posts

CASE 43 Aeolian islands, Ttaly

Hazard(s): Stromboli Volcano Eruption
Year(s) of event: Active Volcano until present
Source(s):

hitp//www voleanolive com/stromboli htm|

¢ Hospital & medical assistance alter
disaster
¢ Evacuation site provision

A strong earthquake shook central and northern Iran
on Friday, killing at least 23 people - some buried by
landslides on a mountain road - and seriously
damaging more than 80 villages, the Interior Ministry
and state-run media said.

The quake unleashed landslides and falling boulders
that killed 16 people and injured 70 others by burving
them in their ecars along the mountainous Tehran-
Chalous road.

at 2054 hr.

« On 30th December 2002 two landslides occurred at

1315 and 1322 hr along the Sciara del Fuoco. The
large volume of rock crashing into the sea created
two tsunamis, with wave heights of several metres.
The tsunamis hit the villages of Stromboli and
Ginostra, damaging buildings and boats and

ITALY

» A large explosion occurred on 23rd January 2002
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hitpsiden wikipedia org/wiki/Strombolian erupti

0

1

]

hitp/www.swisseduc. ch/strombolivoleano/beso/
besD3a-en.html

CASE 44 The Great Hanshin Earthquake (Kobe
Earthquake)

Hazard(s): Earthquake

Year(s) of event: January, 1995
Source(s):

httpsien.wikipedia.org/wiki/Great Hanshin _ea

rthquake

Volunteerism during crisis B
Comprehensive disaster
management

Built-in structural reinforcement
Private participation in recovery

injuring several people. Six people were evacuated
by helicopter to two hospitals on Sicily.

The Mj 7.3 earthquake struck at 05:46 JST on the
morning of January 17, 1995, It lasted for 20 seconds.
During this time the south side of the Nojima

Fault moved 1.5m to the right and 1.2 meters
downwards, There were four foreshocks, beginning with
the largest (Mj 3.7) at 18:28 on the previous day.
Damage was extremely widespread and severe.
Structures irreparably damaged by the quake ineluded
nearly 400,000 buildings, numerous elevated road and
rail bridges, and 120 of the 150 quays in the port of
Kohe, The quake triggered around 300 fires, which
raged over large portions of the eity. Disruptions of
water, electricity and gas supplies were extremely
common. In addition, residents were afraid to return
home because of aftershocks that lasted several days
(74 of which were strong enough to be felt)

The majoriiy of deaths, over 4,000, occurred in cities
and suburbs in Hydgo Prefecture. A total of 68 children
under the age of 18 were orphaned, while 332
additional children lost one parent

The earthquake proved to be a major wake-up call for
Japanese disaster prevention authorities. Japan installed
rubber blocks under bridges to absorb the shoek and
rebuilt buildings further apart to prevent collateral
damage. The national government changed its disaster
response policies in the wake of the earthquake, and its
response to the 2004 Chuetsu earthquake was
significantly faster and more effective. The Ground Self-
Defense Forces were given automatic authority to
respond to earthquakes over a certain magnitude, which
allowed them to deploy to the Niigata region within
minutes, Control over fire response was likewise handed
over from local fire departments to a central command
hase in Tokyo and Kvoto.

In response to the widespread damage (o transportation
infrastructure, and the resulting effect on emergency
response times in the disaster area, the Ministry of Land,
Infrastructure and Transport began designating special
dizaster prevention routes and reinforeing the roads and
surrounding huildings so as to keep them as intaet as
possible in the event of another earthquake.

Hyogo's prefectural government invested millions of yen
in the following years to build earthquake-proof shelters
and supplies in public parks.

The faet that volunteers from all over Japan converged on
Kohe to help vietims of the quake was an important event
in the history of volunteerism in Japan. The vear 1995 is
often regarded as a turning point in the emergence of
volunteerism as a major form of civic engagement.
Retailers such as Daiei and 7-Eleven used their existing
supply networks to provide necessities in affected areas,
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while NTTand Motorola provided free telephone service
for victims.

CASE 45 Typhoon Talas

Hazard(s): Typhoon = Flood < Landslide
Year(s) of event: September 2011
Source(s):

htip:/redraiders com/world/2011-09-05/typhoon-

dumps-record-rain-japan-killing-
206 Nr00pVh9Tel

¢ Effective early warning system
« Emergency rescue of the vulnerable
people (this case, the elderly)

Typhoon Talas dumped record amounts of rain Sunday
in western and central Japan, killing at least 20 people
and stranding thousands more as it turned towns into
lakes, washed away ears and triggered mudslides that
obliterated houses.

At least 50 people were missing, local media reported.
Evacuation orders and advisories were issued to
460,000 people in the region, which is hundreds of
miles (kilometers) from the country’s tsunami-ravaged
northeastern coast.

At least 3.600 people were stranded by flooded rivers,
landslides and collapsed bridges that were hampering
rescue efforts, Kyodo News agency reporied

With the ground already soaked, fears of additional
mudslides were growing, and the agency issued
landslide warnings in nearly all of the country’s
prefectures.

A T3-yvear-old man died in Nara when his house
collapsed in a landslide, police said.

CASE 46 Tohoku Earthquake and Tsunami
Hazard(): Earthquake->Tsunami

Year(s) of event: March 2011

Source(s):

hitpsi/en wikipediaorg/wiki/2011 T%C5%8Dho

ku earthguake and (sunami

e Early warning system
o Disaster awareness raising

The 2011 earthquake off the Pacific coast of Tohoku
was a magnitude 9.0 (Mw) undersea megathrust
earthquake off the coast of Japan.

The earthquake triggered powerful tsunami waves that
reached heights of up to 40.5 metres (133 ft) in Mivako
in Tohoku's Iwate Prefecture, and which, in the Sendai
area, travelled up to 10 km (6 mi) inland.

The earthquake moved Honshu (the main island of
Japan) 2.4 m (8 ft) east.

a Japanese National Police Ageney report confirmed
15,885 deaths, 6,148 injured, and 2,623 people missing
across twenty prefectures, as well as 127,290 buildings
totally collapsed, with a further 272,788 buildings 'half
collapsed', and another 747,989 buildings partially
damaged.

The earthquake and fsunami alzo caused extensive and
severe structural damage in north-eastern Japan,
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including heavy damage to roads and railwavs as well
as fires in many areas, and a dam collapse.

¢ Around 4.4 million households in northeastern Japan
were left without electricity and 1.5 million without
water. The tsunami caused nuclear aceidents, primarily
the level Tmeltdowns at three reactors in the
Fukushima Daiichi Nuclear Power Plant complex.

¢ The warning for the general public was delivered about
8 seconds after the first P wave was detected. or about
31 seconds after the earthquake occurred.

CASE 47 Building Public-Private Partnership to

ensure safe gas use! Tokyo Gas

Hazard(s): Fire, Gas Leakage & Explosion
(secondary disaster)

Source(s):

UNISDR. (2008). Private Sector Activities in
Ihsaster Risk Reduction: Good Practices and
Lessons Learned. Retrieved at

hitp/www unisdr.org/2006/ppew/PPP-
bestpractices. pdf

« Public private partnership in
disaster management

¢ Tokyo Gas (TG) has been aware of the possibility of a
major earthquake, and adopted various measures to
protect the safety of communities.

Secondary disasters can be prevented through the
activation of pre-installed salety devices (Gas Meters
Using Automatic Earthquake Shut-Off Devices), and
the activation of disaster management systems that can
remately eontrol the gas supply to an entire area.

« (Gas Meters Using Automatic Earthquake Shut-Off
Devices

« Building Ties With Local Governments and Communities

to Ensure Safe Gas Use

Tokyo (Gas works with relevant institutions, including

local government agencies to conduct public relations

campaigns targeting the general public.

It is extremely important that, when emergencies strike,

the company has ties to local government disaster

management officials, who serve as the core promoters of

local disaster management efforts, local government

community relations officials, who serve as the gateway

to community associations, eitizens with a special
interest in disaster management (disaster management
volunteers). eitizens with strong community networks
(disaster management volunteers), and NPOs,

It is important to develop relationships with these parties
to get to know one another and can share opinions
effectively

CASE 48 Private-led Initiatives and Public
Support in Activities for Widespread Use of
Disaster-resistant Glass: Asahi Glass Co., Lid.
Hazard(s): Various Types

Source(s):

UNISDR. (2008). Private Sector Activities in
Disaster Risk Reduction: Good Practices and
Lessons Learned. Retrieved at

s Public private partnership in
disaster management

¢ The (Glass Power Campaign being earried out by Asahi
(ilass Co., Ltd. (AGC) came up with a means of
addressing global environmental problems, including
natural disasters, and of raising public awareness of
the disaster resistance properties of laminated glass,
Laminated glass does not shatter into small pieces, but
instead stays in place in the windowpanes even if it
breaks or cracks. Its use could thus be used to help
make evacuees more safe and comfortable.

Private-led Initiatives and Public Support in activities for
widespread use of disaster resistant glass

AGC donated laminated glass (glass + installation) to 15
shelters in the first two years and plans to make -
donations to five more shelters in 2008.

Public supporters include the Cabinet Office, MEXT, and
loeal governments. The project is promoted an * the
official websites of seven cities
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hitp Wwww.unisdr.org/2006/ppew/PPP-
bestpractices pdf

CASE 49 Women's Net Kobe ¢ Participatory recovery & ¢« The ‘Women’s Net Kobe' is a voluntary group under « Voluntary Activity in Post-disaster Recovery &

Fmmrdle): Vasious Types rehabilitation NPO's center of women and children to ensure their Rehabilitation . _
S rights and provide a forum for learning and e The actions taken after the Great Hanshin Awaji

Year(s) of event: networking, Earthquake in 1995 included distribution of relief

supplies, phone counselling, and organizing publie
seminars for women in the stricken areas. The activities
hitp //www nwee ip/en/datamewslettor43 pdf brought out the difficult situations that many women
were exposed to after the devastating earthquake,

Sourcels):

CASE 50 Children and communities . Project Details: ¢ The initial activity has been institutionalized through
study mountain and urban risks In 2004, Saijo City was hit by record typhoons that led to participant teachers developing a mountain and town
Hazard(): Typhoon -Flood >Tandslide ﬂooding_in it..c; urban areas 'ar'!d Ia.nds.lidp.s in the _ w.aichin%r handbook. This means teanhprf: a_n;w_hwn in
mountains. As a small city with semi-rural mountainous Japan will be able to carry out the same initiative as a
Source(s): areas, it faces unique challenges in disaster risk part of the school curriculum.
: . reduction. First, Japan's aging population represents a e It is a successful tool for community participatory risk
UNDP. (2010). Local Governments and Disaster particular problem. Young able-badied people are very education in smaller cities and towns. Coordinated by the
Risk Beducﬁon. Reltrieved al important to community systems of mutual aid and local government to start with, it has involved many
hitp/www mt*mm‘ir-'if.«_m'ﬂf{|T)c$«:’|.‘4]}]\‘ :Jlf}l 0 L’nc emergency preparedness, and as voung people tend to stakeholders, such as pupils in elementary schools and
alGovernmentsandDisasterRiskReduction.pdf move away o bigger cities, smaller cities and towns in junior high schools, teachers, parents, urban residents
Japan have an even older population than the already associations, residents in mountains, forest workers, the
imbalanced national average. Secondly, people within a Citizens' Safety Department and the Education Board,
small city with semi-rural areas may not often be familiar This provides an excellent way for different sectors of the
with how to help people in a different physical community to build relationships that are vital for
environment just on the other side of town. To meet hoth community disaster preparedness and response.
of these challenges, the Saijo City Government has s The approach turns disaster recovery into an opportunity
instigated a risk awareness programme targeting for increasing risk awareness and disaster preparedness.
schoolchildren, and focusing on different physical « Sustainable disaster prevention that starts at school can
environments of the city, from the mountainside to the come to involve the entire city. The involvement of
town. schoolchildren can attract different elements of the
community to work together and build valuable
relationships.

The very direct and participatory methods of mountain
and town watching are good for inspiring participant
interest in their local area, and motivating learning about
disaster prevention.

Mountain and town watching should not just happen
once. It is enriched through repetition.
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s A clear implementing body and a guideline are necessary

for successful and continuous implementation.

CASE 51 Puppet Show Project ‘Inamura no Hi'
Sompo Japan's efforts to raise disaster
awareness through puppet shows

Hazard(s): Earthquake, Tsunami
Source(s):

ADRC. (2009) Total Disaster Risk Management:
Good Practices 2009. Reirieved at

http:/www.adre.asia/publications/TDRM2005/T
DRM Good Practices/PDF/PDF-2009/4. Japan-

UNISDR. (2008). Private Sector Activities in
Disaster Risk Reduction: Good Practices and
Lessons Leamned. Retrieved at

hitp fwww.unisdr.org/2006/ppew/PPP-
bestpractices pdf

Project Details:

The “Inamura no i’ {the Fire of Rice Sheaves) is a
Japanese folktale based on the true story of a squire who
noticed the very early signs of a tsunami triggered by a
large-seale earthquake in 1854, As the story goes, the
squire led his fellow villagers to high ground by burning
his valuable harvested rice sheaves, Inspired by the story,
a SOMPO Japan employee who experienced the Great
Hanshin-Awaji Earthquake in January 1995 appealed to
puppet theater groups in Shizuoka Prefecture to develop a
puppet show based on this tale, and the Inamura no Hi
puppet show project was inaugurated in June 2003. By
fiscal 2008, the puppet show has been performed a total of
38 times across the nation, conveying to about 9,500
children and adults what to do when an earthquake or a
tsunami hits and the importance of mutual assistance.
This group also participated in “the YOKOHAMA Bosai
(disaster reduction) Fair 2007" held in December 2007 in
Yokohama and which communicated the importance of
enhancing the ability of local communities to cope with
disasters,

On June 2007, we held a class for parents and children
titled “The Fire of Inamura and the Paradise for
Catfishes” to learn how to prevent disasters through the
puppet show at the Yokohama Doll Museum. The
Inamura no Hi is now gaining international recognition
as an effective tool for disaster education, with the power
to deeply impress children,

Even after the Inamura no 11i NPO puppet show project
was incorporated, its operation was weakly financed and
lacked adequate administrative eapacity. Therefore, its
activities are exposed to a considerably difficult situation,
to the same extent as they were at the beginning,
However, the NPO avoided dissolution several times, and
everyone involved is working to ensure the continuation
of its activities. We take great pleasure in teaching
children in the audience about respect for human life and
the dangers related to earthquakes and tsunamis. We are
also thankful that our efforts have been supported by
many people in various sectors, including the
government, universities, the mass media, and disaster
reduetion volunteer organizations.

All disaster reduetion activities, including disaster
research, loeal disaster management plans. and corporate
business continuity management (BCM) strategies, are
important. However, it is of the utmost importance to
teach as many people as possible about the significance of
disaster preparedness, in order to protect lives.

It is impossible to capture the attention of citizens with
complicated theories. The method of teaching the essence
of disaster reduction through puppet shows that impress
children and their parenis has been proven effective in
Shizuoka, a prefecture with advanced disaster reduction
strategies. Today, disaster reduction education is taught
not only through puppet shows, but also through a
variety of media that interests children, including
“shadow plays”, picture-story shows, and songs.
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CASE 52 Local Risk Management in
Earthquake Zones: Strengthening the capacity
of local communities in disaster preparedness
and early warning through the development of
knowledge and skills required for effective
disaster mitigation

Hazard(s): Earthquake

Source(s):

UNISDR. Disaster Risk Reduction 20 Examples
of Good Practice from Central Asia. Retrieved at
http/www unisdr org/files/2300 20GoodExampl

esofCondPractice pdf

CASE 53 One-Stop Service for Rapid and Easy
Recovery Support

Hagzard(s): Various types

Source(s):

ADRC. (2007) Total Disaster Risk Management:
Good Practices 2007. Reirieved at.
hitp:/fwww.adre.asia/publications/TDRM2005/T
DRM Good Practices/PDF/PDF -
sup2007e/Korea.pdf

CASE 54 UNDP's projects since 2015, disaster
risk mitigation Capacity Building by Local
Community Participation & Establishment of

o In Almaty, 200,000 residents, at least, live in buildings
that are recognized as vulnerable to seismic hazards,
which most probably would be destroyed in an
earthquake over 9 in magnitude.

o Social infrastructure, including schools, hospitals, and
other facilities are similarly vulnerable. Considering
the seale of the expected seismic danger and the
unknown timing, it was logical to focus on building the
capacity of loeal organizations. Schools came first.

¢ The Korean government is supporting 10 to 50
thousand sufferers from various disasters, The
effectiveness of the recovery support system was
questioned.

¢ Delayed payvments due to the itemized support system
composed of 285 eategorized items such as relief fund
and living expenses,

¢ Delayed budget dissemination due to a decentralized
support system by 12 divisions in 7 central agencies.

s Delayed damage estimation due to hand caleulation,

and finally possible duplicated support problems due to

a lack of by the coordinating agency,

EYRGYZSTAN: UNDF projects since 2005

- The Kyrgyz Republic is extremely vulnerable to natural
disasters, predicated on the development of various types

Strengthening the capacity of local communities in disaster
preparedness and early warning through the development
of knowledge and skills required for effective disaster
mitigation

® Besides the increased awareness of the decision-
makers and the general publie, the project paid
utmost attention to schools and developed specific
training materials for school children in several
grades, Thus, special brochures were developed for
primary, secondary and high school students. These
were supplemented by four documentaries in Russian,
Kazakh, and English languages devoted to
earthquakes, mudflows, and floods.

L Physical training took place in summer camps,
orphanages, and other institutions. Small children
could both enjoy and learn from specially developed
cartoons based on computer animation, and from

osters and eoloring hooks.

®  One-Stop Service for Rapid and Easy Recovery Support
integrated the supporting processes scattered in
throughout the various agencies, based on the
classified support scheme using comprehensive
disastor indices.

®  (One coordinating agency 18 designated with utilizing a
computer database system to accomplish the "disaster
fund One-Stop support service.”

® Korea developed a comprehensive disaster database

system connecting local governments and the central

government called as the National Disaster

Management System.

® Capacity Building by local community in disaster risk
management, including the realization of mitigation
projects aimed at protecting the population from hazards
and sharing with local communities, and other
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Volunteer ‘Rural Rescue Teams' in Vulnerable
Communities

Hazard(s): Various types (Earthquake,
Mudflows, Floods, Landslide, Avalanches)

Source(s):

ADRC. (2009) Total Disaster Risk Management:
Good Practices 2009. Retrieved at
hitp:www.adre.asia/publications/TDRM2005/T
DRM_ Good Practices/PDE/PDF

2009e/5. Kyrgvz-1.pdf

of potential natural disasters country-wide and on the
poverty of the rural population.

- Approximately 200 emergency situations occur annually.
The annual damage costs from emergency situations is
approximately US§35 million and the number of
casualties approximately attains 2000 families.

stakeholders. For example, training for the development
and implementation of mitigation projects: mobilizing
community members for disaster activities: training
communities to obtain fundraising skills for disaster
prevention activities: operating and repairing the
mitigation facilities.

Establishment of Volunteer ‘Rural Rescue Teams' in
Vulnerable Communities. About 45 rural rescue teams
have been established so far. Activities include
implementing hazard assessment and disaster risk
mapping, developing disaster preparedness and response
plang, installing simple alarm systems and carryving out
mitigation projects.

CASE 55 Utilization of Satellite Surveillance
System

Hazard(s): Wildfire
Source(s):

ADRC. (2007) Total Disaster Risk Management:
Good Practices 2007. Retrieved af
hitp/www.adre.asia/publications/TDRM2005/T
DRM Good Practices/PDE/PDI
sup2007e/Kazakhstand.pdf

MALAWI

CASE 56 Multi-stakeholder flood management:
Small, Medium-seale Initiatives to Control River
Flow

Hazard(s): River Flood

Source(s):

UNDP. (2007). Building Disaster Resilience

Communities. Retrieved at
hitp/www unisdr org/files/596 10307 pdf

¢ The features of the province of Qaraghandy are not only
its large size (428,000 square kilometers) and large rice
cultivation area, but also its numerous coniferous forest
zones, which are unique, environmentally protected
areas.

Summer temperatures that climb to 40 - 45°C and low
rainfall make July and August prone to wildfires,

Also, it 1s especially difficult to fight fires in this area
because of the oil and gas pipelines that pass through
Zelenov, Taskala, Dzhangala, and Akzhaik.

Project Details:

e Over 10 to 15 vears, the distriet of Chikwawa in
southern Malawi suffered from the inereased impact of
flooding from Mthumba River, including disruption of
agricultural production, loss of lives and destroyed
buildings. This not only re-enforced the local evele of
poverty but also reduced the impact of development
gains in the district.

In 2003, Tearfund’s partner NGO "Eagles” undertook a
"Participatory Assessment for Disaster Risk" with five
villages. The villages' specific vulnerabilities to flooding
were assessed, and their capacities to address the
problem reviewed, Some of the root causes of their

Utilization of Satellite Surveillance System. where the
wildfires satellite surveillance system was designed to
discover fires and pinpoint their source at an early stage,
predict the fire development route, evaluate the latent
dangers of fire, specify the area affected by fire, and
evaluate the extent of injury and damage

e The overall impact for all the villages is significant. There

has been a decreased incidence in water-borne diseases
during the rainy season and also inereased school
attendance. Indeed, schools and elinics in the past had
heen disrupted either from the temporary closure of
public buildings or through lack of access. Agricultural
lands have also inereased their vield and production, and
there is increased food security. All parties agree that
with collective discussion. agreement and action, they
managed to address a problem that was previously
deemed impossible to manage.

In particular, the following specific impacts have been
observed from 2005-2006 onwards: + Significant

ANNEX 3-35



Case Details

Resilience Identified/implied

Problems/Vuherabilities

Lessons Learnt & Good Practices

CASE 56 Establishment of the National
Emergency Management Agency of Mongolia
(NEMA)

Hazard(s): Various Types
Source(s):

Good Practices 2009. Retrieved at
hitp://www. adre. asia/publications/TDRM2005/T

ADRC. {2009) Total Disaster Risk Management:

DEM (ood Practices/PDE/PDE'-
2009e/6. Mongolia.pdf

MOROCCO

vulnerability were identified, as well as the reasons for
a more frequent occurrence of the hazard. In
conjunection with the villages, Eagles initiated small-
scale mitigation initiatives, including the creation of a
wood lot and a storm drain.

In 2005-2006, Eagles consulted with another 11 villages
and the local government authorities, as it became
clear that a multi-stakeholder approach was needed.
Sufficiently motivated after two years of awareness
raising efforts by Eagles, the villagers established a

community-based task foree. Once ereated, the task
foree along with government authorities and experts
widely consulted with all communities and designed an
earthen dike that would re-instate the previous river
course of Mthumba River and reduce the impact of
flooding on a wide area. The impact of the project was
felt virtually immediately. During the 2005-2006 rainy
season, excess run-off was diverted by the storm drain,
rainfall run-off was reduced by the wood lot, and the
original river course of Mthumba River was restored
through the earthen dike,

MONGOLIA

+ Mongalia has experienced huge economic losses caused

by hazardous incidents and by technical accidents due
to the continental elimate, environmental degradation,
ecological unbalance and man-made activity.

¢ For the last 10 years, the number of hazardous
incidents has reached 2200. A survey has shown that
the frequeney of such incidents is increasing by 150
cases every year.

reduction of flooding in prime agricultural lands,
including the re-enforcement of a river bank with a 400-
metre section: * Reduced water-horne diseases in flood-
affected villages: * Increased school attendance (flooding
stopped schools from operating or prevented children
from attending class during rainy season): * Provision of
food through food-for-work programmes: Communities'
better understanding of causes of flooding: *
Communities' increased skills in planting and raising
tree saplings: and - Communities' increased confidence
through all the above to solve their flood-related
problems.

e Furthermore, this project can be regarded as a good
practice because: * All stakeholders were consulted
during the project = Disaster risks leading to effective
initiatives were analyzed in a participatory manner *
Learning was also explored from historical and
indigenous knowledge * Use of intermediate technology
enabled local community involvement * Communities
were sensitized on the underlying causes of flooding.

« Establishment of the National Emergency Management
Agency of Mongolia (NEMA) to implement the Disaster
Protection Ohjectives.

e The Government of Mongolia has strengthened NEMA
through regularly increasing the budget, creating a
suitable legal environment, improving the knowledge and
professional skills of personnel, and by providing
technical training.

o NEMA cooperates with the USA, the Russian Federation,
the People’s Republic of China, Japan, the Republic of
Korea, the Republic of Hungary, the Republic of
Kazakhstan, the Federal Republic of Germany, the
United Kingdom, the United Nations and other
international and regional organizations in the field of
emergency management
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CASE 58 Western and Central Morocco ¢ Disaster financial reserves and s Heaviest casualties are reported in the Settat region ¢ The Government has set up a crisis management cell to
; : , contingency mechanisms when the river Bengueribi burst out of its banks coordinate relief efforts under the Interior Minister, Mr.
Hazard(s): Heavy rainfall 2 Flood o . s et Sy ; _ .
¢ Comprehensive hazard Mooding cities of Bengueribi and El-Ghara near Settat Mostafla Sahel,
Year(s) of event: November 2002 management: flood, embankment and sweeping away at least 37 people. ¢ The Mohammed V Solidarity Fund has made available 2
e Effective emergency response e The industrial zone of Berrechid and the university million dirhams (approx. USD 187,265) upon request of
Source(s): campus of Settat have been affected. The road between King Mohammed VT for homeless families. A further
http/reliefweb. int/report/morocco/moroceo- Berrechid and Settat as well as the railway link 500,000 dirhams (USD 46,816) will be disbursed to
floods-ocha-situation-report-no-1 between Mohammedia and Marrakech are closed. Many families who suffered human (relatives) and material
landing strips of the international Airport Mohammed losses in the disaster. Food and clothing distribution has
V in Casablanca are flooded. already started.
¢ An advanced surgical unit of the Army has been
established in the city of Mohammedia to assist vietims of
the refinery's fire and current floods.
CASE 59 Northern coast of Moroceo o Seismic design code ¢ The shattering earthquake that struck northern

i Morocco claimed 564 lives, the country’s Interior
Hazard(s): Earthquake Ministry said as hundreds of peaple prepared to spend
Year(s) of event: February 2004 the night outside for fear of aftershocks. Another 300
people were reported injured, 80 of them seriously.

Source(s): Most of the dead were women and children, as most of
hitp:fedition.cnn.com/2004/WORLD/africa/02/24 the men of the area mainly work overseas.
Imoroeceo.quake/ s Other deaths were reported in nearby, remote inland

villages in Rif Mountains. Residents in rural areas such
hitp/www.geotimes.org/feb04/Web Extra022404

as Tazaghin, Tizi Ayash and Imzourn live mainly in

Aitm] mud huts that cannot withstand such a powerful
earthquake.

¢ "Evervone knows that downtown Al Hoceima is a
seismic area so buildings there were built to withstand
earthquakes, which is why there was not so much
damage in Al Hoeeima," a Moroccan official said. "The
easualties are mainly in the rural areas.”

MYANMAR

CASE 60 Nargis Cyclone ® International aids acceptance @ Tropical cyvelone Nargis made landfall in the Asian

s = ® International relations nation of Myanmar on May 2, 2008, causing the worst
Hpanode): Cyclane & Plood ®  Stable and democraiic state natural disaster in the country's recorded history, with
Year(s) of event: May 2008 a death toll that may have exceeded 138,000,

® The cyclone created a storm surge as much as five
meters high — topped by two-meter storm waves — that

Source(s):

ANNEX 3-37



Case Details

Problems/Vuherabilities

Lessons Learnt & Good Practices

hitpsifen wikipedia org/wiki/Cvelone Nargis

hitp:iwww sciencedailv.com/releases/2009/07/09
0717104618, him

together mundated areas as much as 50 kilometers
inland.

® Fatality rates reached 80 percent in the hardest-hit
villages, and an estimated 2.5 million people in the area
lived in flood-prone homes less than 10 feet ahove sea
level

® (On 6 May 2008, the Burmese government
representation in New York formally asked the United
Nations for help, but in other ways it remained
resistant to the most basic assistance.

® As of 7 May 2008, the government of Myanmar had not
officially endorsed international assistance, but stated
that they were, "willing to accept international
assistance, preferably bilateral, government to
government," The biggest challenge was
obtaining visas for entry into the country.

® The Burmese junta permitted Italian flights containing
relief supplies from the United Nations, and twenty-
five tonnes of consumable goods, to land in Myanmar.
However, many nations and organisations hoped to
deliver assistance and relief to Myanmar without delay:
most of their officials, supplies and stores were waiting
in Thailand and at the Yangon airport, as the Burmese
junta declined to issue visas for many of those
individuals. These political tensions raised the concern
that some food and medical supplies might become
unusable, even before the Burmese junta officially
accepted the international relief effort.

CASE 61 Using local wisdom as prevention
measures.

Hazard(s): Flood (Dyvke Failure Prevention)
Source(s):

ADRC. (2008) Total Disaster Risk Management:
Good Practices 2008. Retrieved at
http/www.adre.asia/publications/TDRM2005/T
DRM Good Practices/PDF/PDF-

2008¢/5. Myvanmar pdf

MYANMAR, Hinthada's Successful Flood Prevention,
2004, the Hinthada District of Aveyawady Division
. F"lood prevention measures by using Myanmar
traditional technique of protecting dykes called
‘Yaing Khway'.
¢ The technique prevented flood during monsoon
season of 2004 in the Hinthada district, saving 5
million people and 500,000 acres of farmland

Multilevel participation of state and local authorities in

using loeal wisdom as prevention measures.

® Under the guidance of the Avevawady Division Peace and
Development Council, a total of 35,000 volunteers from
local authorities, concerned departments, armed forces
personnel, police departments, NGOs, students and
members of local communities were mobilized in flood
prevention activities.

® They checked for weakness in the dyke and for the
information of holes. Once these were found, they were
immediately reported to the responsible peaple or
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CASE 62 Supporting Local Decision
Making with Inter-Community
Platform and Local-Level Monitoring
Hazard(s): Various Types

Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
hitp Jfwww.unisdr.org/files/596 10307 pdf

Project Details:

¢ Drought and desertification are slow-onset disasters
that impact on livelihoods of people living in dryvlands.
They are often exacerbated by poverty and a naturally
variable climate and compounded by lack of
organization in communities affected. With increasing
population, urbanization, climate change, evolving
policy and political frameworks and other pressures,
capacity of drylands residents to cope with and adapt to
natural climate variability and intervening extreme
events is diminished. Inereased understanding of
variable natural environmental conditions and
potential effects of climate change, enhanced
cooperation amongst the growing population,
appropriate organizational and communiecation
structures and community-based monitoring to support
local decision making are all essential components of
community-based disaster management and risk
reduction.

s In Namibia, in Southwestern Afriea, an approach
known as "Forums for Integrated Resource
Management" has provided the platform for
organization and communication within and amongst
communities, This approach has contributed to placing
communities at the centre of their own development.
Whether based, inter alia, on a water point committes
or a farmers' association. the approach strengthens
capacity amongst the community to coordinate their
own activities in conjunction with service providers
through planning, monitoring and adjustment of
mutually agreed upon development plans,

¢ To support information exchange and decision making,
an approach known as "Local Level Monitoring” is
designed by communities with support from service

experts,
® They used Yaing Khway to protect the dykes and prevent
the soil from eroding.

NAMIBIA

« This can be considered good practice because it
contributes to capacity building and institutional
development amongst rural farming communities so
they can enhance their own resource management and
livelihoods and thereby enhance their capacity to
manage and reduce risks related to drought and
desertification and other potential disasters.

s« The FIRM approach is an innovative, flexible approach
to enhancing individual and institutional capacity of
rural communities: the LLM is an innovative way to
monitor livelihood and environmental changes based on
the communities' own interests and used by the
communities for their own decision making. The LLM
approach is being expanded to provide community-
derived information to national level with the aim of
national coverage in support of risk reduction and
management.

¢ The programme was implemented through a joint
venture between NGOs and government departments
working with farming communities, While NGO staff
and resources undertook the community-level
facilitation, the programme was guided by a national
Steering Committee.

e The key lesson learned from this initiative is that
community capacity building requires time from the
community and the service providers involved with the
community, There must be obvious benefits for the
community, and facilitators must be able to elaborate
on these benefits from the first engagement, Since time
is a key factor, funding to support the ongoing
facilitation is also essential, something which is rarely
available from donor programmes. Consequently,
involvement of the relevant government departments is
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NEPAL

CASE 63 Gorkha

Hazard(s): Flood & Landslide
Year(s) of event: August 2003
Source(s):

hitp /'www . terradailv.com/2003/030801043306.6

phowikk html

Learning from past experience
Effective mitigation construction
Lifeline facilities protection (power
plant)

Early warning system

providers. Communities identify relevant indicators to
monitor their livelihoods including key environmental
elements. Service providers contribute to design of a
monitoring and information capturing system. The
communities discuss the results, analyze them and use
them where appropriate for decision making. This
provides a tool for identification of environmental
changes affecting livelihoods that may be based on
management actions, climate variability, policy
changes or other factors. At the same time, this
information can be used to identify and track evalving
drought and decreasing productivity and apply the
results to decision making related to coping with the
identified risks.

« At least 58 people have been killed in Nepal and over

30 were missing after massive landslides engulfed
homes following heavy rains,

A total of 22 people were killed in Manakamana village
in the Gorkha district, 85 kilometres (53 miles) west of
Kathmandu, when seven houses were buried in a
landslide, Since the beginning of the monsoon season in
June, 120 people had been killed in landslides and
floods, 27 were missing and 57 injured, the Annapurna
Post newspaper said.

A total of 1,443 houses had been completely destroyed
and 3,199 families affected. Almost all the highways
that link the Nepalese capital with the rest of the
country have been closed by the landslides, which are
common in Nepal's summer, as snow melts in the
Himalavas and lowland areas are hit by monsoon rains.
Home ministry spokesman Gopendra Bahadur Pandey
told AFP that the incessant rains have caused a
widespread damage in two-thirds of the country. The
floods have extensively damaged Marsyangdi hydro-
electric power station. The power plant has been
completely flooded, affecting power generation.

also essential - from the head office to the extension
level on the ground.

Major challenges to be overcome during the project
involved changing personnel in government who often
were not aware of or convineed of the benefits to be
derived from community eapacity development. Limited
capacity amongsi newly appointed extension personnel
was part of the ongoing capacity strengthening
associated with the project,
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CASE 64 Christchurch
Hazard(s): Earthquake

Year(s) of event: February 2011
Source(s):

hitpsi/fen.wikipedia.org/wiki/2011 Christchurch

ecarthquake

CASE 65 Balochistan
Hazard(s): Flood

Year(s) of event: February 2005
Source(s):

hitps:/awww.waws. orglen/articles/2005/04/pakis-

ald.himl

Effective emergency response
Centralized single command

Infrastructure maintenance
Mitigation structure maintenance
Government Effectiveness

Lifeline facilities

Financial assistance (o the affected
Post-disaster epidemic control

s Christchurch earthquake was a powerful natural event
that severely damaged New Zealand's second-largest
city, killing 185 people in one of the nation's deadliest
peacetime disasters.

s The earthquake caused significant damage to
Christechureh and the central Canterbury region, with
damage exacerbated by buildings and infrastructure
already being weakened by 4 September 2010
earthquake and its aftershocks,

¢ Immediately following the earthquake, 80% of
Christchurch was without power. Water and
wastewater services were disrupted throughout the
city, with authorities urging residents to conserve
water and collect rainwater.

¢ At least two million people have been affected in
Balochistan and the North West Frontier Province
(NWFP) by the disaster, which left houses, roads,
schools and hospitals severely damaged.

s 561 people were killed in Balochistan provinee and
750,000 people were alfected. The cost due to damaged
or destroyed property and the loss of livelihoods was
estimated at 670 million Pakistani rupees or about
$US11 million,

e A major disaster oceurred on February 11 when five
dams, including the large Shadikor Dam, burst. Raging
floodwaters swept away five villages and killed 250
people.

« Victims have blamed faulty construction and the failure
of the national and provineial administrations to come
to their aid.

s Throughout the province, there is extensive damage (o
water supply and sanitation systems, electricity
supplies, roads, bridges and communieation networks.

« North West Frontier Province NWFP relief coordinator
for UN agencies Dr Quaid Saced recently told the TRIN
website that despite official announcements, no steps

A full emergency management structure was put in
place within two hours, with national co-ordination
operating from the National Crisis Management
Centre bunker in the Beehive in Wellington.

As per the protocols of New Zealand's Coordinated
Incident Management System and the Civil Defenes
Emergency Management Act. the Civil Defence became
lead agency—with Air Vice Marshal John

Hamilton as National Controller. They were supported
by New Zealand Police, Fire Service, Defenee Foree and
many other agencies and organisations.

PAKISTAN
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PERU

CASE 66 Disaster Prevention among Native and
Mestizo Communities

Hazard(s): Flood

Sourcel(s):

UNDP. (2007). Building Disaster Resilience
Communities, Retrieved at

hitp:/www. unisdr.org/files/596 10307 pdl

have been taken so far to help the affected people and
compensate for damage to houses, livestock and
agriculture,

Project Details:

s Some native and mestizo communities in Peru are
extremely vulnerable to natural hazards such as floods,
landslides and sludge avalanches. As their
vulnerability is mainly due to poor economic conditions
and lack of disaster prevention and response
mechanisms and serviees, German Agro Action and
ITDG - Soluciones Practicas11 embarked on an
innovative disaster prevention and response capacity
building project involving the communities. The project
aims to enhance their capacity to respond to disasters
and reduce their vulnerability through a participatory
process,

s Even though winning the support and participation of
the communities was a major challenge, the project
finally took off with the help of local Civil Defence
Committees formed by community members
themselves. The establishment of the local Civil
Defence Committees had a positive catalytic effect on
general participation. Native elders and leaders,
women's and men's representatives, teachers and
students. as well as local government officials joined
the project, discussing disaster issues, devising risk
reduction plans, assessing flood damage, promoting
disaster prevention on local radio stations, integrating
the topic into schools, establishing an edueational
network, identifying pilot projects, and so forth, The
project, launched in March 2006, will be completed in
June 2007.

e Even though this is a first disaster prevention initiative
with native and mestizo communities in Peru, it has
achieved impressive results over its first 12 months of
implementation. Better still, it can easily be replicated
in communities with participatory decision making

« The project is a good practice because: + It has achieved
activity coordination between schools and communities. -
The civil defence committees have been ereated and
trained and are able to provide technical assistance to
civil defence groups in schools, * Students have formed
learning circles for risk management which are part of
the project's group of communicators, = The above-
mentioned civil defence groups are operational and
provide assistanee to community based mitigation work.
The project also includes innovative elements such as: *
Working with native communities and forming native
promoters of disaster prevention. * Producing
educational material in the native Awajun and Kechua
languages. * Forming students' working groups which
facilitate the learning process and help promote DRR
activities in the communities.

The project activities are being implemented through a
participatory process supported by local elders and
leaders. Beneficiaries are ntegrated into the learning
process, the development of risk reduction plans and the
prioritization of activities to reduce vulnerability to
natural hazards. A key success factor is people's
awareness of the disaster risks and their awareness of
the fact that they need to reduce their vulnerabilities.
Key lessons learned from this practice are: = Work
coordination and activity identification among schools
and communities have enhanced people's participation. *
Local involvement and local "political” commitment are
fundamental to the success of risk management
processes. From the outset, local decision makers, elders,
leaders and officials were integrated into the process and
into the development of risk reduetion plans.
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processes - provided that their "political” commitment
is secured.

CASE 67 Empowering local government as Project Details: ¢ Local governments are being supported to implement
leaders in disaster reduction and recovery After the 2007 earthquake in Peru, reconstruction and disaster risk reduction through helping them assume
W recovery in the affected regions was typically fragmented responsibility for coordinating and leading development-
Hazard(s): Various Types : : : : i
! and not well integrated into overall development and risk focused recovery, alongside central government and civil
Sourcels): reduction work. Affeeted themselves by the quake, loeal society organizations.

Development plans are including disaster risk reduction.
The whole project adopts a gender approach across the

government institutions were cast into a passive role,

UNDP. (2007). Building Disaster Resilience This UNDP project partnered with municipal

mmuniti rieved ; : E R T E 5
Co . e, .Relm ve@ - o i governments to help them enhance their roles as leaders hoard, supporting the initiatives of 20 women's
hitpiwww.unisdr.org/files/596 10307 pdf . ) s T
and coordinators of local development and recovery. organizations,
s In reconstruction and recovery, short-term, immediate

and visible resulis are prioritized by national and loeal
political interests. The challenge is to combine short-term
activities with strategic longer-term initiatives to reduce
risk, using political interests as an opportunity for
gaining real commitments to risk-sensitive development.
Recovery stakeholders often intervene in an isolated
manner, disconnected from development initiatives and
with no inter-institutional coordination. It is important to
coordinate different actors for joint interventions in ways
that integrate with development work.

It is erucial to reinforce local capacities as a main goal of
recovery, because local governments are the institutions
that will sustain development once external supporters
leave. For example, the effect of a disaster on the local
authorities and staff themselves, combined with a top-
down style of external aid, can lead to passivity in local
government. Not only is technical advice needed, but
support to restore loeal authorities’ confidence and
abilities to lead both recovery and development.
Recovery planning and implementation should be a part
of the development planning and implementation. This is
needed to make disaster risk reduction sustainable far
beyvond the reconstruction stage.

PHILIPPINES
CASE 68 Mainstreaming Community-Based Project Details: s Mainstreaming CBDREM in good governanee is a good
Mitigation in City Governance practice. Indeed, when the NGO and other partner
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Hazard(s): Various Types
Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
http:/www.unisdr.org/files/596 10307.pdf

¢ The present project is part of a larger initiative called
"Program for Hydro-Meteorological Mitigation for
Secondary Cities in Asia" (PROMISE), a programme
that covers several countries in Asia.

It is considered to be innovative because it seeks to
mainstream community-based disaster risk
management project (CBDRM) into eity good
governance. Implemented in the City of Dagupan, north
of Manila on Luzon Island in northern Philippines, hy
the "Center for Disaster Preparedness" (CDP), the
project has provided an opportunity for city officials to
go hack to the city's (urban) village ecommunities and
train them on CBDRM. Barangav12 Disaster
Joordinating Councils were revitalized, which helped
develop village disaster risk reduction plans that have
benefited the eity.

The project has been instrumental in bridging the gap
between high-level officials and the community through
disaster risk communication and understanding of
development projects. The project experience is being
shared with regional partners and donors.

L]

agencies leave the city, residents are already equipped
with tools to advance disaster risk reduction. The
convergence of a community-level approach and City
government's participation also helps enduring
sustainability and ownership. The regional network
facilitated by the Asian Disaster Preparedness Center
(ADPC) ensures replication and wider practice. And the
active involvement of City Government and village
officials ensures the overall success of the praject.

This project is innovative because, unlike other CBDRM
projects that are usually implemented by NGOs with
communities, it is implemented in partnership with a
City government.

A key success factor of this project was the City mayor's
continuous support to the larger programme. The mayor's
support has significantly contributed to the smooth
implementation of the project.

Key lessons learned from the project are: = Consultation
with the Asian Disaster Preparedness Centre (ADPC) is
essential for effective reporting of updates, logistical
requirements and the overall flow of the project. -
Flexibility towards community and city schedules
ensures acceptance and participation from community
members. « Children’s participation ensures that their
needs are considered and included. * Networking is
deemed essential in early warning system. * Building
linkages with both local and international NGOs helps in
resource mobilization and in enhancing partnerships. -
Barangay residents are very supportive of the
programme on disaster preparedness, especially if they
are involved in events that showease their experience to
other agencies, pariners and organizalions.

CASE 69 Mainstreaming Community-Based
Mitigation in City Governance

Hazard(s): Various Types

Source(s):

Project Details:

e The Albay Provineial Government in the Philippines
established a permanent disaster risk management
office in 1995 to deal with the area’s high risk of
typhoons, floods, landslide and earthquakes. This
meant that disaster risk reduction was
institutionalized, funded properly, and genuinely

APSEMO has shown that having a permanent and
institutionalized disaster management offices at a local
or provineial level is a good practice. Having a permanent
hady that is the overall coordinator in times of emergency
is particularly important for saving lives and
implementing effective and sustainable disaster risk
reduction and response.
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UNDP. (2010). Local Governments and Disaster
Risk Reduction. Retrieved at
hitp:/www.memorisks.org/docs/TSDR 2010 Toe
alGovernmentsandDisasterRisk Reduction.pdf

mainstreamed within local government planning and
programmes. As a result, disaster prevention,
preparedness and response have been well coordinated,
and numerous major natural hazards have resulted in
no casualties for the province.

Specifically, the project was the first in the country to
make disaster risk reduetion staff in Local Government
Units permanent — rather than allowing them to be
replaced after each election. Notably, the project gained
consistent support for its policies and funding from six
Provineial Governors sinee its inception, showing that
political deeision-makers have been able (o see the
benefits of stability and non-partisanship in disaster risk
reduction work. This stability of staffing contributed to
more effective teamwork, coordination and relationship
building throughout the 14 years of APSEMO.

CASE 70 Guinsaugon in Southern Leyte
Hazard(s): Landslide

Year(s) of event: February 2006
Source(s):

hitp/www.nat-hazards-earth-svat-
selnet/7/89/2007mhess-7-89-2007 .pdf

hitp./andslides usgs govilearn/photos/internati
onal/2006 guinsaugon village levie island phi

lippines landslide

hitp:/adsabs.harvard.edu/abs/2006 AGUFM.T13
D0539S

http www.nyvtimes.com/2006/02/21/internation
al/asia/@1filip. html? r=2&

Lifeline facilities
Preparedness: early warning
Fvacuation site

Effective emergency response
Government effectiveness:
corruption level

Effoctive law enforcement
Effeetive land use planning

National environment preservation

Forest preservation
Mitigation: Hazard map

Policies were even in place to avert a pending disaster:
area villages were evacuated late last yvear and a
logging ban, to address the deforestation that helped
cause the problem, had been adopted more than a
decade ago.

But reality was another matter, Many residents soon
returned to their homes. According to government
officials and environmental groups, problems ranging
from government corruption and ineffective laws (o a
lack of money and the political will (o enforce the laws
contributed to the collapse of the mountainside here in
the first place, and allowed it to become a large-scale
human tragedy.

"The real reason for this terrible tragedy is that forests
have been badly denuded and no serious replanting has
been done," Archbishop Gaudencio Rosales of Manila
said in a statement on Sunday. "It is time for the
powers that be to address strongly these issues."

But the logging han already in place is widely seen as
meffective. Endemic corruption, lack of resources and
weak law enforcement have allowed illegal logging (o
flourish and environmental predators to go unpunished,
critics said.

CASE 71 Typhoon Haiyan (Typhoon Yolanda)
Hazard(s): Typhoon
Year(s) of event: November 2013

Digaster financial reserves and
contingeney mechanisms

Lifeline facilities: hospitals, roads,

waler, sanitation

Typhoon Haiyan, called typhoon "Yolanda" in the
Philippines, eaused eatastrophic damage throughout
much of the islands of Levie, where cities and towns
were largely destroved.

As a result of the typhoon, the government is planning
to replant mangroves in coastal areas while preserving
the remaining ones.
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Source(s):

hitpsi/en wikipedia.org/wiki/Typhoon Haivan

hitp:/earthguake-report.com/2013/10/15/very-

strong-earthquake-mindanao-philippines-on-
october-15-2013/

CASE 72 North Ossetia
Hazard(z): Landslide (Glacier slide)

s Preparedness: early warning

¢ Timely evacuation

¢ Evacuation site

¢ Effective emergency response

e Law and order during emergency

¢ Government effectiveness:
corruption level

s Frequent monitoring of hazards
(glacier)
¢ Harly warning system

There was widespread devastation from the storm
surge in Tacloban City especially in San Jose, with
many buildings being destroyed, trees knocked over or
broken, and cars piled up, the terminal building of
Tacloban Airport destroved.

By November 11, the provinces of Aklan, Capiz, Cebu,
loilo, Leyte, Palawan, and Samar, were placed under a
state of national calamity, allowing the government to
use state [unds for relief and rehabilitation and to
control prices of basie goods.

Exireme damage to infrastructure throughout the
region posed logistieal problems that greatly slowed
relief efforts. Though aid was flown into local airports,
most of it remained there as roads remained closed.
With lack of access to clean water, some residents dug
up water pipes and boiled water from there in order to
SUTVIVE.

Thousands of people sought to evacuate the eity via C-
130 cargo planes, however, the slow process fueled
further ageravation,

IHospitals in the city were either shut down or working
at partial capacity, leaving many of the nearly 2,000
injured in the city without medical assistance. In
nearby Bayvbay, lack of assistance fueled anger and
incited looting for survival.

Throughout Tacloban City, widespread looting took
place in the days following Haivan's passage. In some
instances, relief trucks were attacked and had food
stolen in the city. Two of the city's malls and numerous
grocery stores were subjected o looting.
Condemnations of slow government action in the relief
effort in response to the typhoon mounted days after
the storm had passed due to the breakdown of the local

governance in affected arcas,

Hundreds of lives may have been saved if the Kalka
elacier had been monitored.

Typhoon Haivan knocked over Power Barge 103 of
Napocor in Estancia, oilo, causing an oil spill, Affected
residents were allowed to retumn to their homes by the
Department of Health on December 7, 2013 after an air
quality test found out that benzene level in affected
areas reached near-zero parts per million.
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Year(s) of event: September 2002
Source(s):

hitp/reliefweb. int/report/russian-

federation/russia-north-ossetia-disaster-was-

avoidable

¢ Hazard mapping

Locals believe as many as 300 people may have been
killed - far higher than official estimates - when the
Kalka glacier plunged 24 km down into the Genaldon
Gorge on September 20.

Some believe proper monitoring of the glacier could
have given prior warning of the impending cataclysm,
The area has not been studied for more than a decade,
after a dedicated team of glaciologists ran out of funds
following the collapse of the Soviet Union.

The glacier, which sped down the mountains at around
150 km an hour, buried the village of Karmadon and
adjacent holidaying areas under a 50 m layer of stones
and ice.

CASE T3 Stavropol Flood
Hazard(s): Flood

Year(s) of event: June 2002
Source(s):

hitpJ/www heatizonline orglecontentserveriohjset

handlers/index.efm ?id=39491&method=full

e Disaster management

¢ Effective early warning

¢ Infrastructure maintenance
s Government effectiveness

The death toll from flooding in southern Russia climbed
to 93,

Two local officials in the Stavropol region have already
face eriminal charges for failure to inform people of the
impending flood. The floods caused more than $385
million damage.

Russian President Putin said that poor preparation by
local authorities had significantly increased the region's
misery and that the system of notification practically
didn't exist. Officials said that least 86,000 people were
left homeless by the rising waters, more than 3,000
homes have been completely destroyed. and around
45,000 others were flooded.

The region's infrastructure has suffered massive
damage. More than 230 bridges have been destroyed,
and nearly 1000 kilometres (75 miles) of roads
damaged. Railway lines and gas pipelines have been
severed, along with water and electricity distribution
networks.

Some victims' relatives have accused the authorities of
a slow and ineffective response. Officials blamed each
other for a poorly co-ordinated response. "We could
have prevented some of the easualties if the whole
system had worked well together, starting with the
weather forecasts.”
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CASE 74 Southern Russia (Stavropol, s Government effectiveness s The floods have forced thousands to flee their homes .
Krasnodar, Karachayevo-Cherkessia, North ¢ Timely evacuation and caused more than $385 million in damage. (53
Ossetia, and Kabardino-Balkeria regions) ¢ Preparedness: early warning confirmed deaths, 75,000 people made homeless, 70
Haasdld): Maavy sigafall 5 Flsod ¢ Evacuation ‘sii.e.i shelters, foods, vil]ﬂg-f‘s' under “"a[.er_. 105,000 peol'{le ?'it.hout.

e waters, sanitation electricity, 14 bridges swept away in Stavropol alone,

Year(s) of event: 2002 s Effective emergency response and oil slick in the Sunzha river from a flooded

refinery)

Source(s): ¢ Emergency officials said many of the deaths were

hitp/www heatisonline.orefcontentserveriobiect caused by the collapse of structures weakened by the

handlers/index.cfm?id=3991&method=lull flooding, exposure to cold water and heart attacks.

« Two local officials in the Stavropol region have already
face eriminal charges for failure to inform people of the
impending flood, the newspaper Izvestia reported

¢ Putin said he saw victims sitting in the camps naked
and barefoot, sleeping in tents erected in mud. "We
must do everything for them to have food and drinking
water and a little money.

s Russian emergency workers are distributing food and
medicine by helicopter to areas where there is no road
access, because bridges have been swept away.

¢ Some victims' relatives have accused the authorities of
a slow and ineffective response. Officials blamed each
other for a poorly co-ordinated response.

¢ "We could have prevented some of the casualties if the
whole system had worked well together, starting with
the weather forecasts,” reported in BBC news.

CASE 75 The Amur River (Khabarovsk) ¢ Government effectiveness s Massive rains since the end of July caused both the « Deputy Prime Minister Dmitry Rogozin said he would hold

. ¢ Timely evacuation Amur River and one of its tributaries to burst their talks with Chinese counterpart Wang Yang over a common
Hazard(s): Heavy rainfall = Flood : : I ] ;

¢ International disaster management banks. approach to the rising Amur river, which serves as the

Year(s) of event: August 2013 s Post-disaster recovery plan ¢ Russian authorities have evacuated more than 19,000 border between the two countries. "We will discuss
people from unprecedented floods. coordination of flood management,” he wrote on Twitter.
Source(s): ¢ Five hundred kilometres of roads have been destroyed,
hitp:/reliefweb. int/report/russian- bridges are destroyed, 38 villages have been cut off,
federation/russia-evacuates-19000-Mooded -far- « Several areas have been left without power and
cast Kozhemyako said more than 43 percent of coal
T stockpiled for the winter had been lost in the flood.

CASE 76 Kalka glacier, North Ossetia e Mitigation: hazard study and ¢ Hundreds of lives may have been saved if the Kalka ¢ Berovev said that the seientists of North Ossetia have
monitoring glacier had been monitored. Some believe proper frequently spoken of the need to set up a research
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Hazard(s): Glacier slide
Year(s) of event: September 2002
Source(s):

http:/reliefweb. int/report/russian-

federation/russia-north-ossetia-disaster-was-

avoidahle

s Preparedness: early warning

monitoring of the glacier could have given prior
warning of the impending cataclysm. The area has not
been studied for more than a decade, after a dedicated
team of glaciologists ran out of funds following the
collapse of the Soviet Union.

s The glacier, which sped down the mountains at around
150 km an hour, buried the village of Karmadon and
adjacent holidaying areas under a 50 m layer of stones
and ice. Local geologists estimate that the debris may
comprise between 80 and 150 million tons of rock.

¢ The material damage caused by the disaster runs to
around 15-17 million US dollars.

s Locals say the actual number of those missing is far
greater than the official estimates, as the ice stream
overwhelmed recreation areas filled with weekend
visitors.

institute to study ice flow developments in mountainous
areas. It is believed such a programme could have helped
them forecast large-scale natural catastrophes such as
the recent one, preventing loss of life.

¢ The last time Kalka shifted was in 1969. While the
glacier moved less than four km, residents of the adjacent
village of Gizel were evacuated as a precaution,

CASE 77 Yukutsk, Siberia
Hazard(s): Flood

Year(s) of event: 2001
Source(s):

hitp:/articles latimes.com/200 1/mav/22news/m

n-1012

hitpHevakutia.com/2010/05/2010-spring-flood-

the-lena-river-vakutsk-vakutiasiberia/

hitp:/mews bbeeouk/2hifeurope/ 13425310 stm

hitp:mews.bbe.couk/Zhifeurope/1346139.stm

¢ Preparedness: early warning system
¢ Dikes reinforecement

« An exceptionally harsh winter caused a massive ice floe
to form on the Lena about 50 miles east of Lensk,
leading to a buildup of meltwater after the spring thaw
that triggered the flooding, the worst eastern Siberia
has seen in a century,

e Jets had to drop bombs on an 18-mile ice jam clogging
the Lena River to unblock the swollen waterway,
sending a wave of water surging downstream toward
Yakutsk.

+ Rescue workers were warning people in outlving
districts to leave their homes before the water rose any
further.

¢ The town of Lensk, 525 miles upstream from Yakutsk,
was wiped out by meltwater, and many of its 27,000
residents were rescued from their rooftops by
helicopter.

SLOVENIA

CASE 78 Log pod Mangartom, Bovec
Hazard(s): Heavy rainfall 2 Landslide
Year(s) of event: November 2000

e Security of lifeline facilities: roads,
bridges, electricity, water
s Preparedness: evacuation sites

o Several residential (50 houses) and industrial buildings
were also destroyed, and there was damage to the low-
and high-voltage networks, power facilities and water
FesServoirs.
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Source(s): ¢ The operation to stabilise the situation at Log and
provide overall sanitation is still underway and more
than 100 locals evacuated from the affected area will
not return before spring.

http:/iaps.zre- e The villages in this area were reachable only by air for

hitps://www. novapublishers.com/cataloz/product

info.php?products _id=13700

sazu.si/sites/defaultfiles/Ostir Landslide Log p a few weeks, as the road and several houses were swept
od Mangartom. pdf away by the landslide.
CASE 79 Paramaribo ¢ Urban Planning ¢ Suriname was lashed by heavy rains —nearly double

¢ Waste management (Trash clog) the usual rainfall for the period - that led to
Hazard(s): Flood ; e , :

¢ Evacuation site evacuations and erop and livestock losses as floodwater
Year(s) of event: June 2013 s Displaced people management rapidly overflowed the country's waterways.

s Officials blamed the erisis in part on failure to prepare

Source(s): for the growing risks.
hitp:/mews trust.ore/item/20130613133739- ¢ Trash-clogged drainage canals, growing development in
ogheu low-lying areas and increasingly extreme weather are

adding up to worsening flooding in Suriname.

« Some cassava farmers have lost their entire year's
harvest. Cassava is widely considered a climate-
resilient crop.

¢ Some 300 people from five communities in Marowijne
district, in the east of the country, were relocated when
the Cottica River overflowed, reaching up to one metre
in depth in their villages.

s The problem is indeed that they get excessive rains, but
the true culprit is the garbage that is dumped on the
roadsides and in canals by those same environmental
barbarians who dump the garbage and who complain
later when they're flooded. Many important canals
were clogged.

¢ He noted that the traditional practiee of building on
higher ground and leaving lower-lying areas for
agriculture has changed as the country’s population
has grown. Infrastructure and residential developments
have moved to coastal areas, and newer canals have
smaller gradients, slowing the flow of water.
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CASE B0 Rivers Kleine Emme, Reuss, Aare
Hazard(s): Flood & Landslide

Year(s) of event: August 2005

Source(s):

hitp:/swiss-news-media-press.all-about-

switzerland info/floodings-inundations-
landslides-2005.html

CASE 81 Earthquakes
Hazard(s): Earthquake
Year(s) of event: 2010, 2016
Source(s):

hitps:/en wikipedia org/wiki/list of earthguake

s in Taiwan

hitpsyenwikipediaorg/wiki/2010 Kaohsiung e
arthquakes

o Lifeline facilities

¢ Decentralization

¢ Quick response

e Local response team

o Lifeline facilities
¢ Main fransportation alter disaster
¢ Fire after disaster

o It is the heaviest rainfalls since more than 100 vears.

¢ Five people are reported to have been killed, two are
still missing. Major roads and railroads crossing the
alps (St. Gotthard, Lotschberg) have been cut for
several days, but Southern Switzerland could always be
reached over the San Bernardine route.

¢ Though present in the media. could always easily be
reached from oulside, there was no shortage of supply,
electricity was cut only for very limited number of
households and almost everybody went to work within
the city or commuted to other places almost as usual.

e In 2010, the 2010 Kaohsiung earthquakes measuring
6.4, and 6,7 M, cceurred on Thursday, March 4 at
8:20 a.m. local time. The epicenter was located in the
mountainous area of Kaohsiung County (now part
of Kaohsiung City) of the southwestern Taiwan. A
bridge which connects [Kaohsiung and Pingtung was
blocked since it sunk after the quake.

« [n 2016, an earthquake with a moment magnitude of
6.4 struck 28 km (17 mi) northeast of Pingtung City in
southern Taiwan. The worst affected eity was Tainan,
where numerous buildings reportedly

e Switzerland's political structures giving as much
autonomy and responsibility to the cantons and
communes proved to be very adequate to tackle the crisis:
every family had food rations etc. to survive for one week,
local reseue teams, though not professionals, but ordinary
citizens professionally organized, equipped and trained
on communal level did a fantastic job, cantonal task
forces coordinated help from regions not hit by the
catastrophe and of the Swiss Army in close cooperation
with the communal authorities and these helpers, as far
as needed, were right at the problem spots from the
second day people who had to be evacuated found shelter
within the region and took part in useful common actions
everywhere private initiative and help among neighbours
could be seen nobody was being treated as a refugee but
rather as valuable members of the society.

e Though nobody really waited for national politicians to
act immediately, both Switzerland's president (and
minister of defense), Samuel Schmid, and the minister of
transportation and energy, Moritz Leuenberger, were
soon present right at the problem spots, talked with local
experts as well as with ordinary people and found words
that both encouraged the population and showed respect
for their local actions,

TATWAN
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hitpsifen wikipediaorg/wiki/2016 Taiwan eart
hquake

TAJIKI

collapsed, ncluding at least one 17-story residential
building in Yongkang District, with hundreds of people
trapped in collapsed buildings. 80 people have died
inside the Weiguan Jinlong building in Tainan City,
including a six‘month-old baby who died a few hours
later in the hospital

CASE 82 REACT — Rapid Emergency
Assessment and Coordination Team

Hazard(s): Various Type
Source(s):

UNISDR. Disaster Risk Reduetion 20 Examples
of Good Practice from Central Asia. Retrieved at
hitp/www.unisdr.org/iles/2300 20GoodExampl

esofGoodPractice.pdf

Sinee 2001, Tajikistan’s Ministry of Emergency Situations
(MoECD) has chaired the Rapid Emergency Assessment
and Coordination Team (REACT), with support from the
United Nations Disaster Risk Management Project
(UNDRMP), REACT partners, including UN Agencies,
donor organizations, and international and national
NGOs operating in the area of disaster response,
prevention, mitigation, and preparedness. REACT
coordinates various organizations that support MoECD in
assessing needs for disaster relief, and it facilitates timely
and appropriate responses by the numerous assistance
organizations

¢« REACT uses a cluster approach with 5 sector groups
{food, shelter and non-food items, water and sanitation,
education, health). It also has a network of regional
teams. Coordination and information sharing is
performed.

REACT has organized a series of training events in
disaster management, and search and rescue methods for
Government Officials, Tt has also successfully coordinated
efforts in broader areas, including community-based
mitigation and hazard mapping.

REACT is unique in the Central Asian Region in its
ability to rapidly eoordinate timely and equitable
assistance to disaster-affected communities.

CASE 83 Disaster Preparedness Action Plan
Tajikistan (DIPECHO)

Hazard(s): Flash-flood & Mudslide
Source(s):

UNISDR. (2008). Private Sector Activities in
Disaster Risk Reduction: Good Practices and
Lessons Learned. Retrieved at

http www.unisdr.org/2006/ppew/P P~
hestpractices pdf

(ECHO and CARE International project)

¢ Floods and mudflows affect Tajikistan communities
every year.

¢ People of Tajikistan have long been using traditional
ways to prevent and mitigate natural disasters,

¢ However, Community Based Organization(s) (CBOs)
can develop disaster response plans that lead to more
systematic and effective responses to emergency
situations.

e One of the sad lessons learned is that the poor not only
sulfer most from a disaster but will most probably suffer
from the next disaster since they cannot afford reliable
and costly mitigation measures,

& No labor is to be looked upon as free. It is advisable to
find ways to cover the cost of community labor with cash
or food or other benefits.

e Use of local knowledge and expertise was found to be a
great asset. It has to do not only with the community’s
“institutional memory” of disasters but also with a high
educational level of people in Central Asian countries.

e No intervention, even when it brings a temporary relief,
is a success if it inflicts damage to environment and
hiodiversity in the area. It is advisable to always address
appropriate use of water, soil, and vegetation to prevent
droughts and desertification.

e All cavefully coneeived interventions have a capacity
building component. In community fraining, use
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scenarios of alternative development and discuss means
to achieve the alternative goals.

Think of the ways to exchange successful community
experiences of sustainable development/poverty reduction
in disaster-prone areas through joint sessions/workshops
or in-country study tours.

CASE 84 International Involvement in
rehabilitating the seismic monitoring network

Hazard(s): Earthquake
Source(s):

UNISDR. Disaster Risk Reduection 20 Examples
of Good Practice from Central Asia. Retrieved at
hitpiwww unisdr org/files/2300 20GoodExampl

esolGoodPractice.pdl

s Tajikistan had a seismic network of 49 analogue
seismic stations. The civil war of 1992 caused a lot of
damage to the seismic network. By the year 2000, the
network practically did not function,

¢ The overall goal of the project is to strengthen the
capacity of the Seismologic Sexvice of the Republic of
Tajikistan to carry out its role mn disaster risk
management, which is to closely monitor seismic events
and to provide disaster related information to national
and international stakeholders.

¢ The project is implemented by the National NGO
Prevention, Mitigation, and Preparedness International
(PMP Int.) in close eooperation with the Institute of
Earthquake Engineering and Seismology of the
Academy of Sciences of the Republic of Tajikistan, and
the Ministry of Energy (‘Barki Tojik”). Financial and
technical support are provided by the Swiss Agency for
Development and Cooperation and the Swiss
Seismological Survey.

Risk assessment brings best results when it combines
local knowledge with existing data and higher technology
information, such as satellite imagery.

Risk assessment is not an ultimate objective in itself. Tts
outcomes should be well communicated and widely
shared with all stakehalders through training in disaster
risk reduction.

Effective monitoring and warning systems can be
established to save lives and prevent damage to
infrastructure, as proved by the unique in Central Asia
system now installed and sustained at Lake Sarez in
Tajikistan.

Poor communication in the field leads to unnecessary
duplication of risk assessment.

Risk assessment, should ideally be carried out nationwide
with the risk maps disseminated to all stakeholders, with
a special attention to residential areas and social
facilities.

Natural and artificial dams of 15 m and higher should he
equipped with monitoring and warning systems.
Different hazards require different mapping techniques.
Composite hazard maps are important tools for hazard
assessments, [f is very important to use simple
classification based on the identification of both high-
impact low frequency and low-impact high-frequency
events, with clear indication of high, medium, low risk or
no danger.

Promote cooperative assessments based on multi-
sector/inter-agency activities to efficiently provide the
haseline data needed by numerous agencies.

CASE 85 Children in Emergencies Training
Hazard(s): Various Types

Lake Sarez, Bartang Valley

The overall goal was to develop and demonstrate a
method to raise primary and secondary school children’s
awareness of natural hazards.
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Source(s):

UNISDR. Disaster Risk Reduetion 20 Examples
of Good Practice from Central Asia. Retrieved at
hitp:/www.unisdr.org/files/2300 20GoodExampl

esofCoodPractice.pdf

CASE 86 ‘Mister Waming', a Village-based
disaster warning volunteer

Hazard(s): Flash flood & mudslide
Source(s):

ADRC. (2007) Total Disaster Risk Management:
Good Practices 2007 Supplement. Retrieved at
http /www.adre.asia/publications/TDRM2005/T
DRM Good Practices/PDF/PDE-
sup2007e/Thailand.pdf

s School education curricula in Tajikistan do not vet
include classes in disaster prevention, mitigation, and
preparedness,

e The Bartang Valley in mountainous Badakhshan is
exposed to regular natural hazards like earthquakes,
avalanches and landslides but also because of its
vulnerability to the potential outburst of Lake Sarez.

¢ Ten thousand residents had no opportunities to receive
even basic information on disaster preparedness and
mitigation.

Thailand has shifted its traditional “response approach”
to “total disaster risk management approach” which
encompasses holistic disaster management activities
including risk reduction, creation of the awareness and
preparedness among all stakeholders, and encouraging
the involvement of the community at risk.

o Some 120 children and 12 teachers were selected as
direct project beneficiaries of disaster preparedness
training.

e The main idea of the project was to help children and
their parents understand causes, conditions and
consequences of natural disasters and help prepare for
and overcome them, and to train teachers in the
innovative methods.

* The use of interactive techniques and audio-visual aids
made training interesting and achieved excellent results.

e Special atiention was paid to practical measures, such as
the development of household evacuation plans and
emergency kits.

« The project not only trained teachers, children, and their
parents, but also promoted the integration of this most
important subject in the school curriculum.

“Community-Based Disaster Volunteer Traiming

Course, "Mr. Warning”

® This (raining course aims at creating a disaster warning
network for villages in flashfloods and mudslides by
designating the trained villages as “Mr. Warning” who
was selected by villagers to attend the training courses,

® Upon the completion of the training course and being
designated, “Mr. Warning” will be assigned tasks to
shoulder the responsibility as “vigilant”, “forewarner”,
and "coordinator” in non-emergency, pre-disaster, during,
and in post-disaster phases,

CASE 87 Central Thailand Flood
Hazard(s): Flood

Year(s) of event: March-April 2011
Source(s):

htips:fen wikipedia org/wiki/2011 Thailand [lo
ods

Comprehensive disaster
management

Government effectiveness
Timely and effective response
Evacuation site provision
Sanitation provision

Crime control in affected and
evacuated areas

¢ Severe flooding occurred during the
2011 monsoon season in Thailand, The flooding began
at the end of July triggered by the landfall of Tropical
Storm Nock-ten. These floods soon spread through the
provinees of northern, north-eastern, and eentral
Thailand along the Mekong and Chao Phraya river
basins. In October floodwaters reached the mouth of
the Chao Phraya and inundated parts of the capital city
of Bangkok. Flooding persisted in some areas until mid-
January 2012, and resulted in a total of 815 deaths

e Bangkok is a member of the United Nations
International Strategy for Disaster Reduction “Making
Cities Resilient” campaign. Among the ten essential
actions promoted by the campaign is the maintenance of
eritical infrastructure to reduce the risk of disaster.

e [n order to reduce the risk of future flooding, the Thai
government has created a water management program,
but the plan will take time to implement. The master
plan includes an alloeation of 50 billion Baht ($1.6 billion)
to build dams in four basins in the northern region of the
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hitp www. thaiwater nel/web/index php/ourwor

ks2554/379-201 1lood-summary. himl

hitp/patimes.org/lessons-learned-2011-

flooding-thailand/

(with 3 missing) and 13.6 million people affected. Sixty-
five of Thailand's 77 provinces were declared flood
disaster zones, and over 20,000 square kilometres
(7,700 sq mi) of farmland was damaged. The disaster
has been deseribed as "the worst flooding vet in terms
of the amount of water and people affected.

The World Bank has estimated 1,425 billion baht
(US$45.7 billion) in economic damages and losses due
to flooding, as of 1 December 2011. Most of this was due
to the manufacturing industry, as seven major
industrial estates were inundated in water as much 3
meters (10 feet) deep during the floods. Disruptions to
manufacturing supply chains affected regional
automobile production and caused a global shortage of
hard disk drives which lasted throughout 2012,

While there is often some flooding during the rainy
season, there were several factors contributing to the
severity of the 2011 floods. The three large dams that
help regulate water flow in the central plains were
unable to cope with the large amount of rainfall.
Authorities had to release water into already very full
rivers. In addition, the high tides in October and
November meant the water level of the Chao Phraya
was already high, making it more difficult to
accommodate the runoff of floodwaters from the north.
The situation was further complicated by the
government’s decision to keep the center of Bangkok
dry by shoring up floodwalls. The rationale was to try
to save the economic engine of the country, and flooding
the inner parts of the city arguably would not have a
great enough impact on draining surrounding suburbs
to justify the cost. However, this resulted in some
communities being flooded in order to spare the capital,
leading to resentment among those who ended up on
the wrong side of the sandbags. There were protests in
some affected communities and reports of residents
intentionally breaching the floodwalls. In some cases,
this happened while the authorities and police looked

country. Another 120 billion Baht ($3.9 billion) have been
designated for the construction of floodways and flood
diversion channels, with work scheduled to begin this
vear to enhance canals.

Sixty billion Baht (1.9 billion) have been allocated to
convert two million rai (800,000 acres) of farmland along
the Chao Phraya into water retention areas. This would
require moving current residents elsewhere.

A World Bank publication, “Cities and Flooding: A Guide
to Integrated Urban Flood Risk Management for the 21st
Century,” is available free of charge and provides
guidance on how to manage the rick of {loods in the urban
environment. Among the cautions in the document is the
reminder that heavily engineered structural measures
(such as the construction of dams) can be effective when
used properly, but they reduce flood risk in one location
and transfer risk to other areas upstream and
downstream. Non-structural measures are usually
designed to minimize rather than prevent risk.

Effective flood risk management requires the cooperation
of multiple stakeholders. Effective engagement with
those at risk is key to successful implementation.
Engagement increases a sense of involvement, increases
compliance, and reduces conflict.

The public should keep in mind that any measures, when
complete, are designed to mitigate the impact of floods,
but cannot prevent flooding from occurring,

ANNEX 3-55



Case Details

Resilience Identified/implied

Problems/Vuherabilities

Lessons Learnt & Good Practices

CASE 88 Bingol
Hazard(s): Earthquake
Year(s) of event: May 2003
Source(s):

hitp /www koeri boun.edu tr/depremmuh/eskife

gspecials/bingol/bingol eq.htm

Seismic design code
Retrofitting of the traditional
houses ‘Himis'

Conerete Quality

L]

-

on, not wanting to intervene in an explosive political
and public safety situation.

308 housing units were collapsed, 2566 housing units
were heavily damaged and 2546 housing units were
lightly damaged.

Death of 168, and injuries of 520 people have been
reported by the Government sources.

The structural type of the city is generally composed of
reinforced concrete buildings up to five or six stories,
himis (buildings composed of timber frames and braces
with adobe infills), and un-reinforeed masonry
structures.

As a result of the site investigations in the earthquake
region, it has been indicated that significant portion of
the government buildings (schools, dormitories, state
buildings) have the highest level of damage in
reinforced concrete structures
that recently built (within 5 yvears) do not have
significant damage.

A typical himis building is composed of the thick
perimeter walls and heavy roofs to provide heat
isolation of the struciure. The observed performances of

Also it has been seen

the himis buildings are not so good. Most of them had
heavy damage and a few of them have totally collapsed.
Another type of failure was the poor quality of concrete.
It has been learned that there was only one ready-
mixed concrete plant in the vicinity, And the people do
not prefer to use the ready-mixed concrete just because
it is too expensive. Instead they produce their own
conerete by using the material they get from Murat
River as ageregate. A few number of buildings had
shear walls but in some cases due to insufficient
transverse reinforcement and poor concrete quality
wide shear eracks oceurred in the shear walls.
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CASE 89 Hurricane Katrina, New Orleans
Hazard(s): Hurricane

Year(s) of event: August 2005

Source(s):

httpsifon. wikipedia.org/wiki/Hurricane Katrina

(New Orleans Levee Failure)
Effective response and relief
Control of chaos after disaster
Government Effectiveness

L]

.

It was the costliest natural disaster, as well as one of
the five deadliest hurricanes, in the history of the
United States.

Katrina caused severe destruction along the Gulf coast
from central Florida to Texas, much of it due to

the storm surge and levee failure. Severe property
damage occurred in coastal areas, such as Mississippi

beachfront towns: over 90 percent of these were flooded.

Boats and casino barges rammed buildings, pushing
cars and houses inland; water reached 6-12 miles (10—
19 km) from the beach.

The eeconomie effects of the storm were far-reaching.
Katrina also had a profound impact on the
environment. The storm surge caused

substantial beach erosion, in some cases completely
devastating coastal areas.

Shortly after the hurricane moved away on August 30,
2005, some residents of New Orleans who remained in
the city began looting stores. Many were in search of
food and water that were not available to them through
any other means, as well as non-essential items.
Within the United States and as delineated in

the National Response Plan, disaster response and
planning is first and foremost a local government
responsibility. When local government exhausts its
resources, it then requests specific additional resources
from the county level,

The eriticisms of the government's response to
Hurricane Katrina primarily consisted of eriticism

of mismanagement and lack of leadership in the relief
efforts in response to the storm and its aftermath.

CASE 90 Hurricane Gustav, New Orleans
Hazard(s): Hurricane

Year(s) of event: August, 2008

Source(s):

hitps:/fen wikipedia orgiwiki/Hurricane (Gustav

Gustay was the second most destructive hurricane of
the 2008 Atlantic hurricane season. The storm was the
seventh tropical eyelone, third hurricane, and second
major hurricane of the season.

In total, an estimated 153 deaths had been atiributed
to Gustav in the U.S, and Caribbean. Damage in the
U.S. totaled to $4.3 billion (2008 USD) with additional
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damage of $2.1 billion in Cuba and $210 million in
damage in Jamaica.

s 48 deaths in the state of Louisiana were blamed on
Hurricane Gustav, Five were due to falling trees, two
due to a tornado and the rest were indireet deaths.

CASE 91 Hurricane Sandy
Hazard(s): Hurricane

Year(s) of event: October 2012
Source(s):

htips:ien. wikipedia.org/wiki/Hurricane Sandv

VIETNAM

CASE 92 Planting Mangroves to Mitigate Sea
Dyke Erosion

Hazard(s): Sea dykes & Typhoon waves
Source(s):

ADRC. (2005) Total Disaster Risk Management:
Good Practices 2006. Retrieved at
http/www.adre.asia/publications/TDRMZ005/T
DRM Good Practices/PDF/PDF-
2005¢/Chapterd 3.1.1-1.pdf

Effective response and relief
Political effectiveness in releasing
financial aids

Hurricane Sandy was the deadliest and most
destructive hurricane of the 2012 Atlantic hurricane
season, as well as the second-costliest hurricane in
United States history,

* At least 286 people were killed along the path of the

storm in seven countries.

In the United States, Hurricane Sandy affected 24

states, including the entire eastern seaboard from

Florida to Maine and west across the Appalachian

Mountains to Michigan and Wisconsin, with

particularly severe damage in New Jersey and New

York.

o [ts storm surge hit New York City on October 29,
flooding streets, tunnels and subway lines and cutting
power in and around the city,

¢ Damage in the United States amounted to $63 billion

(2013 USD).

Thai Binh & Nam Dinh

¢ The Vietnam Red Cross has planted mangroves along
the epastal lines of Thai Binh and Nam Dinh provinees.

« In 2003, two typhoons struck Northern Vietnam in July
and August but only four people died, no rice fields
were flooded and the impact of the typhoon rapidly
weakened. The number of deaths fell.

« Several organizations have contributed to the hurricane
relief effort.

On December 28, 2012, the Senate approved an
emergency relief bill to provide $60 billion for states
affected by Sandy, but the Iouse (in effect) postponed
action until the next session (which began January 3) by
adjourning without voting on the bill. House leaders
pledged to voie on a flood insurance bill on January 4,
2013 and to vote on an aid package by January 15. On
January 28, the Senate passed the $50.5 billion Sandy
aid bill by a count of 62—-36. President Obama signed the

bill into law January 29.

Mangroves Planting to mitigate sea dyke erosion: The Red
Cross has used a community-based disaster management
approach. The community playved an important role and
was actively involved in the implementation. Many training
courses and public awareness exercises have been carried
out to assist the local commumity in fulfilling its role, such
as planting training courses and DP fraining courses for
teachers, children and loeal staff.

CASE 93 Flood and Typhoon-Resilient Homes
through Cost-Effective Retrofitting

Hazard(s): Various Types

Project Details:

¢ Vietnam's disaster risk reduction strategy pays
insufficient attention to the capacity of families and
local communities to play a key role. Top-down

e The DWF programme is a good practice because it is both
practical and efficient. This is evidenced by the fact that
families and communities immediately put their money
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Source(s):

UNDP. (2007). Building Disaster Resilience
Communities. Retrieved at
htip/www.unisdr.org/files/596 10307, pdf

approaches need to mesh with community-based
disaster risk reduction potential.

e A Development Workshop France (DWF) programme
efficiently demonstrates that communities can be a
dynamie force in reducing risks directly related to local
contexts, and that their potential ean be mobilized
through participatory commune-level disaster risk
reduction planning, training and outreach, and
preventive strengthening of housing and public
buildings.

e The DWF Programme secks to help reduce the impact
of typhoons and floods on housing and public buildings:
loss of housing being specifically a major family sethack
with repercussions on all other aspects of family life
and development.

¢ The Programme is practical, efficient and cost effective.
Even though finanecial institutions have not taken up
yet the idea of granting eredit to people concerned,
many families and communities immediately put their
money into it after seeing its concrete and tangible
results,

into the DWF approach after seeing its concrete and
tangible results.

COne innovative aspect of the Programme is the key role of
participatory communication actions that involve people
from all levels in getting the prevention message across.
Another innovation is the demonstrative value of showing
how housing and public buildings can be made to resist
disasters. The third innovation consists in showing that
the whole process is economically viable.

A long-term success/failure factor of this initiative may be
the fact that financial institutions have not taken up the
idea of granting eredit for preventive strengthening of
houses, yet the idea has been well received by beneficiary
families. This issue still has to be addressed. A possible
link with disaster insurance should be explored,

The key lessons learned from this initiative are: = Once
convinced, people and families are well prepared to
commit their own funds to take preventive action to
reduce the risk of loss or damage to their own homes: *
Community residents can give equal treatment to
community facilities and public facilities as long as the
"eommon good" dimension is perceived: and * Scepticism
about the value of retrofitting houses has been replaced
by confidence.

CASE 94 Building local capacity and creating a
local government network for cyclone risk
Hazard(s): Various Types

Source(s):

UNDP. (2010). Local Governments and Disaster
Risk Reduetion. Retrieved at

hitp:iwww memaorisks org/docs/ISDR 2010 Loc
alGovernmentsandDisasterRisk Reduetion. pdf

Project Details:

Development Workshop France has been working with
Viet Nam's Commune Local Governments since 2000 (o
make construction cyclone resistant. Training, education
and public awareness has resulted in more resilient
homes and communities, and genuine local leadership of
disaster risk reduction. This has increased recognition of
disaster risk reduction at local and provincial levels of
government. Importantly, Commune Local Governments
are now networking with each other to share experiences
and expertise, spreading the benefits of the project to
other Communes and even internationally.

Already identified by as a good praetice in other contexts.
with regard to local government it is the role and
development of the Commune Local Governments
themselves as key players in community disaster risk
reduction that stands out. Most specifically, the
development of the Community Local Government
network should be highlighted. The network provides a
unique example of horizontal sharing in experience and
decision making about Commune disaster risk reduction.
The networks draw on the skills and experience that
have developed within the Communes in the past decade.
A koy suecess has been the ability of Communes with
several years of project experience to share their
experience and guide other Communes in the process of

ANNEX 3-59



Case Details

Resilience Identified/implied

Problems/Vuherabilities

Lessons Learnt & Good Practices

MULTI-NATIONAL HAZARD EVENTS

CASE 95 International Cooperation in Creating
an Effective & Proper Emergency Supply
Management System (SUMA), Latin America

Hazard(s): Various types

Source(s):

ADRC, (2005) Total Disaster Risk Management:

Good Practices 2005. Retrieved at

hitp /www.adre.asia/publications/TDRM2005/T
DRM Good Practices/PDF/PDE-
2005e/Chapterd 3.1.3 pdl

e Effective and Coordinated Emergency Supply not only
recduces the impact of disasters in terms of human
suffering but also contributes meaningfully to the
Rehabilitation/Reconstruction phase of disaster
response.

developing and implementing their own disaster risk
reduction action plans for their Commune. The network
has been an efficient way to discuss, plan and implement
risk reduction plans, warning systems (Radio F'M,
loudspeaker network). school programmes (lessons,
plays), raising awareness through participatory events
(like boat races with teams from different Communes),
and practical evaluation of vulnerability of existing
houses.

Already, alongside the DWF ‘prevention’ project, CLGs
are strengthening their roles in disaster preparedness
and response, in improving capacity for evacuation of
vulnerable populations and the provision of food and
other forms or relief managed by the Commune. CLGs
have in the past decade been mandated hy the central
and provincial authorities with increasing
responsibilities, and are developing capacity to act
quickly and efficiently to save lives. Strengthening the
CLG role in preventive action for disaster risk reduction
has been a logical step.

International Cooperation in Creating an Effective &
Proper Emergency Supply Management System (SUMA)
The Emergency Supply Management system known as
SUMA began formal operations in 1992, It was developed
in a cooperative fashion with the participation of experts
from various Latin American countries, with the support
of the Pan American Health Organization, the Regional
Office for the Americas of the World Health Organization
(PAHO/WHO). the Colombian Red Cross, and finaneial
support from the Government of the Netherlands.

SUMA was modified to serve as a management tool for
all types of supplies, not only those related to disasters.
Over a period of several vears, SUMA has demonstrated
its value as a technical tool for the coordination and
management of information following both large-scale
and small-seale disasters in Latin America and the
Caribbean.
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Case Details

Problems/Vuherabilities

Lessons Learnt & Good Practices

CASE 96 Linking the private and publiec sectors
on hazard mitigation projects that benefited
communities by reducing disaster vulnerability
to the community and to participating
businesses

Hazard(s): Various types, esp. Hurricane
Source(s):

UNISDR. (2008). Private Sector Activities in
Disaster Risk Reduction: Good Practices and
Lessons Learned. Retrieved at
hitp:/www.unisdr.org/2006/ppew/PPP-
hestpractices pdf

o Awareness raising
¢ Public-private partnership

« Central America and the Caribbean (hurricanes
Georges and Mitch, 1998, Haiti, Dominican Republic,
Guatemala, El Salvador, Honduras, and Nicaragua)

e The major goal of the project was to reduce future
disaster damages in 25 communities in six Caribbean
and Central American countries,

* A major objective was to involve the private sector and
encourage it to match the seed money provided (USD
250,000 per country).

¢ Another objective was to promote awareness of hazards
and actions that loeal government, citizens, and
business could take to reduce the impact from future
disaster losses.

The private sector will get involved if it is clear that
results will benefit them.,

Local leaders, who are supportive, can motivate others to
participate.

CASE 97 Knowledge Network in Central Asia
Hazard(s): Various Types
Source(s):

UNISDR. Disaster Risk Reduction 20 Examples
of Good Practice from Central Asia. Retrieved at
hitp:/www.unisdr.org/files/2300 20CGoodExampl

esofCGoodPractice pdf

JOINT EFFORT: Tajikistan, Kazakhstan, Kyrgyzstan

(UN/ISDR & European Commission’s Humanitarian Aid

and Civil Protection Department’s project)

¢ During the Soviet times, experts from the different
states used to meet on a regular basis, These meetings
contributed substantially to the quality of research and
development of knowledge. There still exisis
tremendous knowledge of disaster risk reduction in the
region, However, due in part to a limited exchange
during the past 15 years, this knowledge is not fully
utilized,

KNOWLEDGE NETWORK IN CENTRAL ASTA

Disaster Risk Reduction should become part of all
development strategies, including formal educational
curricula, National Development Strategies (NDS) and
Poverty Reduction Strategies (PRS),

Regarding investment projects, sustainability is
evidenced by true government ownership and should not
depend ultimately on external funding.

Every partner must have a voice at the negotiation table,
especially in parinerships between the government, civil
society, and private sector.

It is important to ensure stakeholders’ early involvement
in environmental and social assessment prior to
launching projects.

Government and non-government organizations should
cooperate to develop national disaster risk reduction
strategies, since the perspectives of the various
stakeholders will differ significantly, and those whose
perspective is missing may not be able to cooperate in
implementation of the strategy.

Disaster management agencies can enhance cooperation
in risk reduction by disseminating basie information
about the most likely hazards affecting a district or
community.
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Case Details

Problems/Vuherabilities

Lessons Learnt & Good Practices

¢ Understanding of building standards and codes aimed at

protecting important infrastructure and other private
and public assets against seismic hazards,

CASE 98 Indian Ocean Earthquake and
Tsunami

Hazard(s): Tsunami
Year(s) of event: 2004
Source(s):

hitps:fen. wikipedia.org/wiki/2004_Indian Ocea

n_earthquake and tsunami

https:fwww. dosomething org/faets/11-facts-
about-2004-indian-ocean-tsunami

hitp:/www bbe commews/world-asia-30034501

« International cooperation for
disaster management

s International surveillance and early
warning

s Recovery process

o Effective relief distribution

According to the U.S, Geological Survey a total of

227 898 people died. Measured in lives lost, this is one
of the ten worst earthquakes in recorded history, as
well as the single worst tsunami in history. Indonesia
was the worst affected area, with most death toll
estimates at around 170,000,

The tsunami caused serious damage and deaths as far
as the east coast of Africa.

Relief agencies reported that one-third of the dead
appeared to be children. This was a result of the high
proportion of children in the populations of many of the
affected regions and because children were the least
able to resist being overcome by the surging waters.
Oxfam went on to report that as many as four times
more women than men were killed in some regions
beeause they were waiting on the beach for the
fishermen to return and looking after their children in
the houses,

In addition to the large number of local residents, up to
9,000 foreign tourists (mostly Furopeans) enjoying the
peak holiday travel season were among the dead or
missing, especially people from the Nordie countries.
Then-UN Secretary-General Kofi Annan stated that
reconstruction would probably take between five and
ten vears. Governments and non-governmental
organisations feared that the final death toll might
double as a vesult of diseases, prompting a

massive humanitarian response, In the end, this fear
did not materialise.

Many health professionals and aid workers have
reported widespread psyehological trauma associated
with the tsunami.

¢ Children, women, tourists were among the vulnerable,

CASE 99 Hurricane Jeanne (Puerto Rico, Haiti,
Dominiean Republie, and USA [Floria/
Bahamas])

s Preparedness: early warning

o International disaster management

o Lifeline facilities: water, shelters,
electricity

In Puerto Rico, the excessive rainfall resulted in
damage to roads, landslides, and collapsed

bridges. This resulted in one death and the evacuation
af 400 people near the Rio Grande de Anasco,
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Hazard(s): Hurricane = Flood, mudslide
Year(s) of event: 2004
Source(s):

https:/en.wikipedia.org/wiki/Hurricane Jeanne

httpstfon. wikipedia.ore/wiki/2004 _Atlantic_huar

ricans season#Hurricane Jeanne

hitp www historv.com/this-dav-in-

historv/hurricane-jeanne-crashes-into-haiti

hitp//www.sun-sentinel.com/news/sf1-2004-
jeanne-story. himl

e In Haiti, heavy rains totaling about 13 inches (330 mm)

in the northern mountains of Haiti caused severe
Mooding and mudslides in the Artibonite region of the
country, causing particular damage in the coastal city
of Gonaives, where it affected about 80,000 of the city's
100,000 residents. The storm’s destruetion echoed a
tragedy in May 2003 in which hundreds were killed
alter a dam burst near Haiti's border with the
Dominican Republic.

In Dominican Republic, major flooding was reported,
with rivers overflowing, bridges collapsing, roads cut
off, damage to agriculture, and mudslides. Strong
winds disrupted telephone services and caused power
outages. Overall, hundreds of people became homeless
and there was 23 deaths and $270 million in damage.
Due to the destruction and deaths in Hispaniola,
Puerto Rico, the Bahamas, and the southeastern US,
the name “Jeanne” was retired from the list of
hurricane names maintained by the National
Hurricane Center, The name was replaced with “Julia”.
Jeanne has the fourth highest death toll on the list of
retired names.
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Score comparison: Average Method VS Weight Method

ANNEX 4

1. PINE score 2014 : Top 25, a comparison between average and weight methods

Rank PINE score (Average Method) PINE score (Weight Method)
1 Switzerland 1.61 Switzerland 1.26
2 Finland 1.51 Finland 1.18
3 Norway 1.41 Australia 1.10
4 Australia 1.39 Norway 1.10
5 Netherlands 1.33 Netherlands 1.05
6 Sweden 1.31 Sweden 1.03
7 Luxembourg 1.25 Luxembourg 1.02
8 New Zealand 1.25 New Zealand 1.02
9 Japan 1.24 Singapore 0.96
10  Austria 1.23 Japan 0.94
11  Singapore 1.18 Austria 0.94
12 Denmark 1.17 Denmark 0.90
13 United Kingdom 1.12 United Kingdom 0.88
14  Ireland 1.09 Ireland 0.84
15  Iceland 1.08 Iceland 0.84
16  Czech Republic 1.02 Estonia 0.74
17  Estonia 1.01 Canada 0.72
18  Slovenia 1.01 Portugal 0.71
19 Canada 0.98 Belgium 0.71
20  France 0.95 Korea (Republic) 0.71
21  Belgium 0.94 Czech Republic 0.68
22  Portugal 0.93 France 0.67
23  Korea (Republic) 0.92 Germany 0.67
24  Germany 0.90 Malta 0.64
25  United States of America 0.85 Slovenia 0.64
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2. PINE score 2014 : Bottom 25, a comparison between average and weight methods

Rank  PINE score (Average Method) PINE score (Weight Method)
165 Cote d'Ivoire -0.86 Syria -0.64
166 Central African -0.88 Iraq -0.64
167 Nepal -0.90 Tanzania -0.66
168 Ethiopia -0.92 Guinea -0.66
169 Angola -0.93 Togo -0.66
170 Togo -0.95 Madagascar -0.68
171 Tanzania -0.95 Sierra Leone -0.68
172 Liberia -0.96 Mauritania -0.68
173 Libya -0.97 Angola -0.69
174 Madagascar -0.99 Nigeria -0.69
175 Nigeria -1.01 Guinea-Bissau -0.70
176 Myanmar -1.03 Burundi -0.71
177 Guinea -1.05 Libya -0.72
178 Sierra Leone -1.07 Equatorial Guinea -0.72
179 Djibouti -1.13 Mali -0.72
180 Eritrea -1.16 Myanmar -0.74
181 Sudan -1.16 Djibouti -0.80
182 Haiti -1.18 Haiti -0.80
183 Congo DR -1.20 Yemen -0.87
184 Burundi -1.20 Central African -0.88
185 Afghanistan -1.22 Chad -0.89
186 Mali -1.25 Eritrea -0.92
187 Mauritania -1.28 Sudan -0.93
188 Yemen -1.37 Afghanistan -0.93
189 Chad -1.40 Congo DR -0.95
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