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Preface

Ten years have passed since the 2004 Indian Ocean Tsunami. For a recovery pro-
gram, it is difficult to say with justification whether 10 years is a long or short dura-
tion. For the affected people, sometimes time passes very quickly. For some
communities or families whose members lost their lives, time remains stagnant
during the disaster period. From the recovery perspective, 10 years is a good time
within which to complete physical recovery. It is also a good time during which to
achieve socio-economic recovery. For psychosocial recovery, however, more time
may possibly be needed.

These past 10 years have taught us many important lessons. In a post-disaster
scenario, the Hyogo Framework for Action (HFA) was adopted in 2005. We have
seen implementation of the HFA over these 10 years and how it influenced the
recovery program in different ways: institutionalization or legal framework of risk
reduction, different levels of risk assessment, several education-related programs,
looking at risk reduction as a part of development of initiative, enhanced response
through early warning systems, and so on. The past decade has also seen a demand
for greater education in risk reduction. Specific targets and measurements of prog-
ress have been incorporated.

Recovery lessons are never completed. This is an on-going process, and 10 years
is a good time in which to review the past achievements and progress and to design
future agenda. Thus, while the HFA 2 process is under way and we are preparing for
the next world conference in Sendai, Japan, it is an important juncture from which
to look back and see different recovery lessons and to contribute to future actions.
This book is a modest attempt at that process. I am very grateful and indebted to all
the contributors, who have spent their valuable time making critical analyses of
their own experiences related to the recovery process.

This book is written for students and young researchers aspiring to a career in
disaster risk reduction and environmental studies including sustainable develop-
ment. [ hope that they will find the book useful and relevant to their work.

Kyoto, Japan Rajib Shaw
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Part I
Overview



Chapter 1
Ten Years of Recovery Lessons from Indian
Ocean Tsunami

Rajib Shaw

Abstract Ten years from the devastating tsunami of December 26, 2004, have
accumulated a wealth of experiences in different fields. The disaster risk reduction
subject has seen a big shift in institutionalizing the efforts through formulation of
policy and legislation in different countries. The beginning of the implementation of
Hyogo Framework for Action (HFA) from the following year (2005-2015) has
provided a framework to implement risk reduction in a holistic way. Some of the
key lessons and progress at the regional level include: (1) Legal provision and insti-
tutionalization of risk reduction, (2) Enhance community based risk reduction mea-
sures, (3) Enhance role of civil society organizations (CSO), (4) Linking land use
changes and risk reduction, (5) Focusing on urban risk reduction, (6) Securing vital
infrastructures like schools, hospitals, (7) Linking disaster risk reduction (DRR) and
climate change adaptation (CCA), (8) Linking technology to people, (9) Promoting
higher education in disaster risk reduction, and (10) Enhancing corporate sector role
in disaster risk reduction.

Keywords 10 years recovery * Community-based response * Early warning system
* Indian Ocean Tsunami * Legal framework of risk reduction

1.1 Introduction

On 26 December 2004, a major earthquake of magnitude 9.0 with an epicenter
located 160 km off the western coast of north Sumatra, with a depth of 30 km trig-
gered a gigantic tsunami, which affected the neighboring countries. It is reported
that 1,200 km of the fault line affected by earthquake was in nearly north—south
orientation, which is part of the Indo-Australian plate boundary. Thus, the wave
movement was more prominent in the east west direction. The tsunami had different

R. Shaw (<)
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e-mail: shaw.rajib.5u@kyoto-u.ac.jp
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lead time in different countries, the closest one was around 15 min in Aceh to close
to 3.5 h in Maldives, and more than 5 h in East African countries.

The Indian Ocean Tsunami is a massive disaster, which affected people so many
nationalities. The event killed more than 200,000 people, damaged homes of over
1 million people, and affected (directly or indirectly) more than several millions of
people. Having its epicenter near Aceh, Indonesia, in the India Ocean, the waves
affected Indonesia, Thailand, India, Sri Lanka, Maldives the most with some dam-
ages in other Bay of Bengal countries, as well in the East African countries.
Indonesia reported a death toll of around 168,000 people. Followed by 35,000 in Sri
Lanka, 24,500 in India, 8,000 in Thailand and close to 100 in Maldives. Over 9,000
foreign tourists from more than 50 nationalities were killed in the disaster, leaving
it as one single disaster, which affected so many nationalities.

It is difficult and challenging to justify how 10 years can be put in perspective
after a disaster. For some people, time passes very quickly, for several affected peo-
ple, time is still stuck in 2004. As always seen after the disaster, 10 years is a pretty
good time for physical recovery. Physical recovery has different stages, and it is
possibly the most visible part of the recovery process. However, the challenges
remain for the psychosocial recovery, which has possibly no time limit, and varies
widely based on the nature of community and households.

This chapter provides an overview of some of the current observations, and
issues discussed over past 10 years. By saying this, the author understands and
admits the vast diversity of the subject. A quick search in Science Direct with the
key words “Recovery from Indian Ocean Tsunami” usually creates around 700-800
academic articles and book chapters. Starting from morphological or physical
changes of the coastal area, to mechanism of tsunami effects; from psychological
care to relief coordination, from housing recovery to livelihood recovery, from gov-
ernance to NGO coordination: there are wide ranges of topics on which innovative
research have been done. This chapter provides only a quick glimpse on some of the
issues, and then reviews the key findings of the chapters presented in the book.

1.2 Some Observations and Current Research

1.2.1 Concept of Total and Psychosocial Recovery

In Sri Lanka, a unique concept of “5 R program” of Sarvodaya (one of the largest
developmental NGO in Sri Lanka) in post 2004 Indian Ocean Tsunami was the base
of the recovery process initiative by the organization. First R is relief, followed by
rehabilitation, the third R is reconciliation, fourth R is reconstruction, and the fifth R
is reawakening (self-development). Relief started with water, food, medical supplies,
temporary shelter, sanitation facilities etc. Rehabilitation had different components:
psychological, socio-economic and cultural components etc. Reconciliation
includes psychological healing, along with other aspects of daily lives, including
livelihoods. Reconstruction phase provides lots of emphasis on governance and
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decision making, and different stakeholders have important roles of play. Land
allocation, resettlement etc. are incorporated in this component. Reawakening is
important to bring people back to their pre-disaster conditions (Ariyaratne 2011).

At the aftermath of the disaster, there were several teams from abroad who flew
in the affected areas of Sri Lanka, and conducted PTSD (post traumatic stress disor-
der) counseling. Lahad et al. (2011) listed a few key lessons on a unique three coun-
try psychosocial interventions in Sri Lanka. One of the key point was the effectiveness
of Buddhist Monk’s psychosocial care at the very beginning after the disaster. There
needs to be a strong cultural sensitivity for the overseas PTSD programs, which
need to incorporate the local context. Local rituals often become important, and it is
important that the overseas team makes a strong collaboration with their local team
to understand the importance of these local rituals and their values. A mutual learn-
ing system needs to be developed with the local and overseas team to make the
“imported” knowledge to be effective in local context. Sustainability of the efforts
lie in the systematic development of training and capacity building initiatives.

Children and orphans are the critical vulnerable groups after the disaster, which
need different types of care, including psycho-social care. In many cases, the psy-
chological care become more important that providing physical facilities. It needs
step-wise efforts with time. There is also a different opinion that children becomes
stronger and resilient, when they experience a disaster. At the beginning, clean
water, education environment, sanitation become important. The teachers can play
important roles here. Children also need proper medical care including vaccinations
to avoid secondary disasters. The timely vaccination becomes very important, as
evident in Cidahu in Indonesia, where more than 4,000 children were vaccinated in
a short span (Tan 2011). Providing homes and family care of orphans become
equally important. Religious groups can play important roles, as evident by Buddhist
monasteries in Sri Lanka. A number of people in Jakarta have expressed their desire
to become foster parents to Acehnese children. Some private sectors also played
important role here. Going back to school (“Back to School Campaign” in several
cases) seems to be effective. However, this needs resources and care of the
communities and other stakeholders. Sometimes, sports, drama, music and art play
important role, which inspires the children.

1.2.2  Scope and Challenges of Disaster Diplomacy

Response, recovery and reconstruction strategies were challenged in several countries
because: (1) some countries experienced this magnitude tsunami event for the first
time, and (2) internal conflicts in some countries like Indonesia (Aceh) and Sri
Lanka. In Sri Lanka, the decade long conflict between ethnic groups of dominant
Singhalese and minority Tamil continued for years. Prior of tsunami, there was at
least one disaster diplomacy incident in 2002 and 2003, when flooding hit the
southern part of the country, killing 250 people. The LTTE (Liberation Tigers of
Tamil Eelam) mobilized resources to help the Singhalese dominated southern part.
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Kelman (2012) pointed out that tsunami diplomacy had failed entirely in post-tsunami
Sri Lanka. It was difficult to pinpoint whether or not the beginning of the end of the
LTTE was the tsunami, was the disinterest of the parties in conflict to use the
tsunami disaster as an opportunity to seek peace, or was inevitable irrespective of
other factors such as disasters.

In contrast, Aceh has more scope for disaster diplomacy. Aceh was a successful
independent sultanate until the Dutch forcibly took control in early twentieth century.
Aceh separatist movement continued even after the independence of Indonesia in
1945. GAM (Gerakan Aceh Merdeka or Free Aceh Movement) was established in
1976 and soon became the main leader for Aceh’s independence movement. On 23rd
January 2005, the Indonesian government and GAM announced that they had agreed
to resume peace talks in Helsinki. On 15th of August, both parties signed a MOU that
was heralded as a peace deal for Aceh. Although there were several complexities in
post peace deal process, tsunami created the international interest and domestic polit-
ical space that could make successful use of those conditions. That is, a basis for
peace in Aceh existed before the tsunami, but the tsunami ensured that this basis did
lead to peace rather than succumbing to failure, as had happened before.

1.2.3 Using Social Capital and Role of Civil
Society in Disaster Recovery

Aldrich (2012) revealed that social capital played an important role in post tsunami
recovery process. With detailed field survey in Tamil Nadu, India, he concluded that
fisherman villages in the state have high levels of bonding and linking social capital,
demonstrated better recoveries than those with only bonding connections or none at
all. The local organizations “uur panchayets”, which is part of the local governance
system contributed to the systematic approach in the community. Strong social capital
brought several benefits to the communities, including more robust mental health and
greater access to logistic and financial resources for survivors. The strong local institu-
tions of caste and parish councils served as focal points and mediators with the aid
community during the relief efforts, ensuring that in-group members received aid.
Social capital reduced the need for counseling and external intervention after the
disaster and social support systems such as extended and joint families contributed to
the community’s resilience. From his analysis, Aldrich (2012) concluded that by
relying heavily on uur panchayats, both the government of India and NGOs were
dependent on these tribal councils to list needy recipient and deliver aid. Dalits,
women, Muslims, windows, and other often marginalized groups slipped through the
cracks and were often helped only after weeks or even months of waiting.

An analysis by Minamoto (2010) in the role of social capital in livelihood recov-
ery suggests that formal network in the community, leadership and trust of
community-based organizations are the key contributing factors. Negative factors
are bonds with relatives and neighbors, participatory decision making process and
community based NGOs. Bonds among close individuals, for example, bonds with
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relatives and neighbors were not always positive. Almost 80 % of the community
based NGOs were created after the tsunami and with close to 90 % of their members
responding that they were semi-forced into participating. She concluded that disas-
ter aid needs to consider seriously about the social factors and power structure to
avoid dark side of social capital, and participatory approach may not bring expected
outcome, if the approach is utilized only as means to provide the aid.

As study by Srinivasan and Nagaraj (2011) shows that a vibrant interface and
partnership between the State and civil society is critical to ensure that people’s
concerns are addressed by both policy and practice, as well as to minimize corrup-
tions. This synergy needs to be fostered by both the State and civil society proac-
tively. Also important is the need for effective communication channels, coordination,
dialogue and information among and within civil society organizations to avoid
duplication, wastage of resources and competition, and to optimize individual
efforts. They also argue that a strong case for civil society organizations can effec-
tively foster transparency in their interventions. It is evident from their analysis that
responsive and proactive government, that devolves power and responsibilities to
the administration, is a necessary condition for effective disaster response. Further
institutional autonomy, ad decision making free of political interference, are critical
in fostering people-sensitive and effective relief and rehabilitation. Exclusion of
certain racial groups become a challenging issue. There is a pressing need for
detailed and inclusive geo-demographic and socio-economic data collection, and
vulnerability mapping as a resource base for disaster preparedness.

An analysis by Kumaran and Torris (2011) pointed out that NGOs have been very
active in relief and recovery process in Tamil Nadu, southern India. They empha-
sized that for several NGOs, the recovery process was also linked to preexisting
issues in the area, like health related issues, land rights, women’s rights etc. A strong
cultural context is observed through NGO activities. A few issues which they
observed were: unsuitable assistance with good intentions (due to lack of unfamil-
iarity to local context), relocation of affected people (which is related to fishing
communities specially), uniting the fisher folk village, need for networking and a
coordinating entity, language problems faced by INGO representatives, changing
role of women in fishing communities, working with or around the leaders of a
community etc.

1.2.4 Economic and Social Impacts

A large amount of money and effort have been invested in the tsunami research and
development, earthquake and tsunami monitoring and warning systems and a large
number of educational outreach to young generations. The proper tsunami and
earthquake mitigation of the central government collaborated with local govern-
ments integrated with the people’s understanding of the nature of the earthquake
and tsunami help increase the readiness of the Thai community for such disaster
more than ever. It seems challenging to maintain the level of the awareness of the
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people about the great danger of the earthquake and tsunami and it s also a big
challenge to increase the ability of the Thai society to have better critical scientific
thinking about the natural disaster (Pananont and Srisomboon 2014).

1.2.5 Focusing on Housing Issues

Gujarat reconstruction after 2001 earthquake in India is considered as one of the
successful recovery program, especially in the context of housing recovery.
However, these lessons were not reflected properly in case of Tamil Nadu. Duyne
Barenstein (2011) concluded that prejudices against fishing communities, the avail-
ability of unprecedented private donations, and an insufficient number of committed
local NGOs led to culturally and environmentally insensitive contractor-driven
reconstruction, the systematic demolition of undamaged vernacular houses, and
cutting down of thousands of trees to make space for new houses. She also concluded
that the contractor driven housing reduced people’s resilience and well-being. The
positive experience of owner-driven reconstruction in Gujarat and the negative
experience with contractor-driven reconstruction in Tamil Nadu are clear evidence
that reconstruct after disasters should be controlled by the people themselves,
supported with financial and technical assistance rather than with ready-made
contractor-built houses.

In an analysis of level of participation in community based recovery program,
Ophiyandri (2011) stated that community-government link should be at the level of
collaboration or empowerment. Post disaster housing reconstruction should not
only propose to provide houses for the beneficiaries, but it needs to involve them in
the process of the recovery, which can be a good vehicle to understand the need of
the communities and enhance its social capital. This method is proven to be fast
(compared to the overall duration of the recovery process), cost effective, creates
fewer problems and provides high quality housing, with higher level of satisfaction.
This method also helps in regaining community confidence and ease the trauma
they have suffered.

1.2.6 Capacity Development

Rowlands (2011) argues that training is a vital component of disaster recovery
interventions. Training programs can be designed for very varied target groups
who will be providing personal, psychological or community based services in
affected communities. While qualified professional mental health workers have a
matured knowledge, values and skills base from which to draw for their practice,
other recovery workers and volunteers mat require foundational input on human
responses to disaster and basic intervention techniques. Tertiary institution social
work courses are also appropriate places to mount training in crisis and disaster
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recovery work. Evaluation of training programs delivered is desirable to continue
to improve the quality of training offered and to ensure that content is current and
evidence-based.

Availability of authorities, institutions and human resources, policies and legisla-
tion, framework and guidelines, projects and programs, knowledge, skills, and
experience of people and their proper implementation often become crucial factors
for post disaster recovery of built environment (Ginige and Amaratunga 2011). In
this context, synergy of resources of national and local governments, international
community, people and communities, civil society, private sector, academic and
professional association become important. Capacity gap assessment becomes very
important at an early stage of the recovery process. Ginige and Amaratunga (2011),
based on their study in Sri Lanka have identified following factors as key capacity
gaps: lack of appropriate policies, deficiencies in policy implementation, deficien-
cies in state of the art technology for rapid and sustainable reconstruction, deficien-
cies in trained and skilled human resources for post disaster reconstruction, and lack
of related knowledge, experiences and coordination among stakeholders. The
framework identified by the authors identified four stages of capacity development:
analysis, creation, utilization and retention.

1.2.7 Stakeholder Consultation, Community
Participation and Governance

The tsunami has forced governments, NGOs, and international organizations to take
stock and reflect on their own disaster preparedness readiness and know-how
(Schreurs 2011). It has produced significant changes in local, national, regional and
international disaster response programs and institutions. Governments around the
region have introduced and strengthened national disaster management institutions
and laws. They have also joined the International Indian Ocean Tsunami Early
warning system and emergency and recovery plans. Many steps have been taken to
enhance disaster management coordination and communication capacities between
national and local governments and NGOs in the region.

Kenny (2010) made an analysis of different factors affecting participatory recovery
as follow:

— Size and complexity of the reconstruction effort: Rebuilding lives, physically,
socially and emotionally was always going to be very challenging. The larger the
size is, more complex the management system becomes, and more challenges
happen for participatory process.

— Tensions in contemporary delivery if aid: Several times, conflict happens between
development imperatives (accountability to recipients) and institutional impera-
tives (accountability to donors). While accountability to donors compels aid
agencies to push for fast recovery, the community recovery always takes time in
decision making and implementation.
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— Power factors affecting participation: Aceh, being a traditional society, with
Islamic regulation strongly implemented, there are some irregularities in the
recovery process and conflict with the traditional laws. Thus, configuration of
power relations also affects participatory approach in Aceh.

— Cultural factors: A fourth factor affecting participation concerns the role of
culture. The first issue is culturalism, the second point is deeply religious culture
of Aceh, and the third point is authoritarian and fatalistic elements of Aceh
culture (Kenny 2010).

— Engaging the state: In spite of increasing NGO involvement, State still remains
as the key role player, and its participation remains as a key element.

Kenny et al. (2010) made an interesting attempt to link the physical and func-
tions capacities of infrastructures. They argued that the dramatic physical, social,
and economic changes, including the tremendous loss of life brought by the tsu-
nami, meant that Acehenese life could never be returned to a state that existed prior
to the tsunami. Thus, the reconstruction of Aceh has required the construction of a
new concept of “normal”, the path of which is full of tensions between the efforts
to strengthen real or imagined past customs and beliefs, such as strengthening
commitment to sharia law on one hand, and reclaiming women’s rights through
celebration of Acehnese traditional heroines and supporting the more radical new
women’s group on the other. A new concept of “normal” also underpins the accep-
tance of peace in Aceh and the integration of ex-combatants into the Acehnese
economy. A balance needs to be made between the infrastructure construction and
providing appropriate facilities and functions to this (like libraries without proper
books, schools without appropriate number of students etc.). Less visible, but
equally important is the reconstruction of the governance infrastructure, which
includes both restoration of the governance systems in villages and the rebuilding
of an administrative and regulatory framework, with political and legal systems in
place, and people with the capacity to operate these systems.

Stakeholder consultation becomes an important element of disaster recovery
process. Government, civil society, private sector, professional groups, academia,
community groups and media become some of the important stakeholders. It is
important to identify and classify stakeholders based on the local context, which
can be both internal and external. A proper mapping is required, and the stake-
holders can be identified as: dormant, discretionary, demanding, dominant, dan-
gerous, dependent and definite (Siriwardena and Haigh 2011). There is always an
expectation gap in the prost disaster housing recovery, especially when a com-
munity based recovery process is followed. Differences include location, design,
space, safety, accessibility, changeability of the houses, the level of community
empowerment, the level of consultation, livelihood reconstruction, cultural and
social facets, village planning, and the presence of supporting infrastructures and
other facilities. Stakeholder engagement strategy is important, which should pro-
vide guidance for identifying and engaging with stakeholders, ensure that stake-
holder engagement activities are integrated and undertaken in a coordinated
manner, and improve the effectiveness of the engagement efforts undertaken.
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Based on this, and stakeholder map, an engagement plan needs to be formed, which
needs to be seen an evolving and dynamic document, and needs to be updated based
on the situation.

1.3 Key Issues and Recovery Lessons

This book is developed with 30 valuable chapters, apart from this first overview
chapter. The book has five sections: 10 chapters on overview (including this one), 8
chapters on Indonesia, 6 chapters on India, 5 chapters on Sri Lanka and 2 chapters
on Thailand. To understand the key lessons in a structured way, the GET framework
of Shaw (2014a) is incorporated in this chapter. GET framework talks about gover-
nance, education and technology issue, and argues that a better recovery program
needs to have a balance of three of these issues. Shaw (2014b) also argued that
recovery can be a used or misused development opportunity. Community based
application of technology, community knowledge, low cost technology, multi-
stakeholder approaches, judicial approaches are some of the key lessons argued by
Shaw (2014b). Table 1.1 shows the key messages from the chapters. The chapters
are divided into three categories governance, education, and technology. Governance
has broader perspective from regulations, legislation, to community governance and
community decision making. Education has perspectives from formal school educa-
tion to non-formal/informal community education. Technology has different dimen-
sions, scientific technology, community knowledge, indigenous knowledge etc.

Indian Ocean tsunami was a landmark event just before the second World
Conference on Disaster Reduction (WCDR: organized in Kobe, Hyogo in Japan in
January 2015), where the Hyogo Framework for Action (HFA) got adopted.
The recent scar of Indian Ocean tsunami brought several global leaders interested
in the field of disaster risk reduction. The affected countries have taken special inter-
est in the second WCDR in drafting, promoting the key issues of disaster response,
recovery and early warning system. Through the recovery process, the countries
have undertaken some crucial decisions, both at national and local level. A few
major changes observed over last 10 years are as follow:

1. Legal provision and institutionalization of risk reduction: Several countries in
Asia Pacific region has made the Disaster Management Law, and made spe-
cific legal provisions to incorporate risk reduction in the all national and local
institutions. This is considered a significant trend to institutionalize the efforts
of risk reduction into national and local development (often termed as
“mainstreaming”).

2. Enhance community based risk reduction measures: Community based risk
reduction has become a common approach over last 10 years. While in the past,
community based approaches have been dominated among the NGOs and local
institutions, state ownership of community based approaches have been
observed in recent years, with specific funding and institutional mechanism.
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Table 1.1 Key recovery lessons

Category Chapter no.
Governance |2

3

11
12

14

19

31

Education 4

10

18

22

23

24

25

28

29

Key message
Pre-disaster urban planning is key to the post disaster recovery

Mangrove ecosystem plays an important role in coastal resilience and
needs a community based approach

Quantitative recovery model needs qualitative evidences

Culture, women’s lives, community activities and infrastructure
development influence positively post disaster resettlement
Recovery model depends on scale, governance, capacity,
stakeholder, socio-economic condition, timeline and transition to
development phase

A proper governance system and capacity is required to balance
between excessive amount of aid from conventional and non-
conventional sources

Specific need based and effective governance mechanism is the key
to the success of the recovery program in Aceh
Link between government, communities in one hand, and government
and donor agency on the other hand is required for aid efficiency
Combination of policy, communication strategy, heavy equipment,
temporary collection sites are some of the challenging issues in
waste management in Aceh
People led, people owned, and people managed social
transformation initiative is the key to the recovery process
Post disaster economy recovery can deepen income disparities and
may disrupt the sense of community if local elites can take
advantage of lack of sound governance system
School resumption, reconstruction and relocation of schools, school
community partnership, curriculum review, reaching to the
disadvantageous are some of the key challenges in education sector
Social protection is not only a means to aid survivor in recovery,
but it also reduces poverty, improves lives and facilitate community
adaptation and mitigation
Religious teaching is one of the effective means to convey the
message to the people, and therefore can be an important risk
communication strategy in post as well as pre-disaster
Local knowledge, capacity and priorities of communities, and its
sustainability become key factors, which can be only captured
through listening to the communities
Involving communities in physical and social recovery through
participatory process is important
A unique post disaster higher education program was observed in
Tamil Nadu, India through establishing strong bonding Local
Resident’s Alliance
Collaboration with partners, coordination and involvement of
CBOs, specific strategies and mechanisms in local and national
level are some of the key lessons in Sri Lanka
To make sustainable resettlement, it requires specific issue based
program, which can be environment related consciousness through
development of an eco-village
With an innovative effort, national school safety guideline was
prepared for Sri Lanka with participation from government,
non-government and international agencies

(continued)
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Table 1.1 (continued)

Category Chapter no. | Key message

Technology |5 An effective early warning system (EWS) need to link risk
knowledge, response capabilities, vulnerabilities of communities
including temporary and long-term mitigation measures

13 Morphological changes in the coastal areas need to be addressed
through proper technology, policy and awareness of people

15 Community based housing need a good balance of technology and
process of community participation and adaptation

16 Post disaster retrofitting needs training of masons and
demonstration of simple, affordable technology

17 Proper seismic design, building materials, quality of workmanship,
good project management and supervision are some of the key
safety issues of recovery of housing

20 GIS based system and solutions allow the integration of data from
various resources and provide a single window for viewing,
querying and analyzing information

21 Ecosystem based adaptation approach needs to be linked to
management, adaptation and proper use of ecosystem services

26 Establishment of regulatory body, enforceable rules and regulations
with necessary level of capacities are important for waste
management in Sri Lanka

27 To develop multi-hazard housing is important, which needs
considerations from different aspects, including a proper
evaluation tool

30 Indigenous knowledge is important for some coastal communities,
non-incorporation of which makes the communities more vulnerable

3. Enhance role of civil society organizations (CSO): CSO or NGO played
important role in some countries, however, their regional influence have been
less so far. Over past 10 years, CSO/NGO, through their innovative approaches
have influenced the regional and national policy significantly. CSO/NGO have
become important actors in the global/regional and national policy forum, and
therefore, it is considered as a good link to the local level actions.

4. Linking land use changes and risk reduction: Land use change, regulations
and risk reduction measures came closer after the Indian Ocean Tsunami.
The coastal regulatory zones were imposed, the need of ecosystem-based
approaches of risk reduction has been preached widely, and people based
co-management system of coastal and/or mountain resources were advocated
and stressed in different countries and contexts.

5. Focusing on urban risk reduction: Urban population in the world has crossed
the rural population in 2007. A few major recent disasters hit the urban areas
badly, and therefore, the need of urban risk reduction has got significant atten-
tion. The need of neighborhood approach has become popular in case of urban
risk reduction.

6. Securing vital infrastructures like schools, hospitals: Over past several
disasters, vital infra like schools and hospitals have seen major damages.



14 R. Shaw

Campaign and advocacy by UN ISDR (International Strategy for Disaster
Reduction) and other partners have made significant changes in government
approaches and policies to protect vital infrastructures.

7. Linking disaster risk reduction (DRR) and climate change adaptation
(CCA): Recent impacts of climate change issue, the recognition of climate
change work of IPCC (Inter-governmental Panel on Climate change), and
increasing need of adaptation than mitigation has brought the two fields of DRR
and CCA together in terms of policy formulation as well as implementation.

8. Linking technology to people: Technology develop has been a key aspects over
last 10 years, not restricted to the risk reduction field only. However, in case of
DRR, gradual recognition has been done for the need of people based technology,
or the knowledge/technology, which is linked to the people and communities.

9. Promoting higher education in disaster risk reduction: There has been a
demand of professionals in the disaster risk reduction. To grow high quality
professionals, several universities have started professional higher degree
programs in the disaster risk reduction. This is a significant development, which
develops disaster risk reduction as a professional subject with education,
research and practice.

10. Enhancing corporate sector role in disaster risk reduction: Increasingly,
corporate sectors have been found to play important roles in disaster risk reduc-
tion. This is not just corporate social responsibility, but how to make disaster
risk reduction as a business, in close cooperation with the government and com-
munities. Thus,

The above ten points are possibly the only brief synopsis of the vast dynamics of
risk reduction issues in the subject. Disaster risk reduction is a growing and dynamic
field, and it evolves over time. The Indian Ocean Tsunami was a landmark event in
many senses, starting from awareness to policy formulation and implementation,
technology innovations and implementing several innovative programs in the com-
munity level. At this juncture of HFA 2, when the post HFA issues are discussed
regionally and globally for 2015 and beyond, this chapter and book provides some
the in-depth analysis of the lessons from the Indian Ocean Tsunami.
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Chapter 2

Institutional and Legal Arrangements
and Its Impacts on Urban Issues in Post
Indian Ocean Tsunami

Nitin Srivastava and Rajib Shaw

Abstract Disasters are seen as opportunities for enhanced institutional and legal
arrangements. Steps have been taken in all the affected countries casting an influence
on the urban issues such as governance, housing, land-use and transportation. In India,
the government gave significant authority to the local governments while in
Indonesia urban reconstruction plan, called Blueprint, was adopted and influenced
housing, transportation and economic activities in the city. Maldives government
had formulated a population consolidation plan and Sri Lanka focused on develop-
ment approval policies for enhanced community safety. This chapter tries to sum-
marize urban issues impacted by the new institutional and legal arrangements in the
decade after the Indian Ocean Tsunami.

Keywords India ¢ Indian Ocean Tsunami * Indonesia * Institutional and legal *
Maldives ¢ Sri Lanka * Urban issues

2.1 Introduction

Disasters are seen as opportunities for change in institutional and legal arrangements.
The extent of change in societies, institutions, and organizations, is often associated
with the scale of disasters. While smaller disasters might not bring a change in the
existing systems, a low-frequency extreme event might change the way a govern-
ment, a community or an individual thinks and performs. A major disaster chal-
lenges the existing framework of policies and legal arrangements, which might have
proved insufficient to limit the damages to lives and infrastructure. Gorg (2003)
(in Birkmann et al. 2008), taking a leaf out of political economy theory, regards
disasters as threshold events which causes review and revision of dominant ways of
thinking and acting, thereby causing change in institutional and organization setup
and policies.
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The Indian Ocean Tsunami (IOT) of December 2004 highlighted the vulnerability
of coastal communities living in urban areas to low frequency, extreme events.
Approximately 230,000 deaths were reported and an unprecedented economic loss
of US$ 10 billion relegated this disaster to one of the most destructive events in
recent times. This colossal loss of lives and infrastructure demanded a self-scrutiny
by the respective governments in all the affected countries, which saw the annihilat-
ing waves of Tsunami hit their shores. Immediately after the Indian Ocean Tsunami
(IOT), then situations demanded new policies and laws to facilitate quick recovery
and better preparedness against the disasters.

There can be numerous learning from the past disasters, especially for develop-
ing countries, where often the institutional and legal arrangements are inadequate
and underprepared to face a disaster. To match up the rapid global environmental
change, governments in general and communities in particular, need to learn from
past disasters particularly with regards to their management strategies (Birkmann
et al. 2008). These disasters can also be an opportunity to build up a stronger com-
munity and a resilient nation, as accepted by international community and laid in
Hyogo Framework for Action (UN 2005).

This chapter is an attempt to identify and understand how the situations post
disaster forced or enabled the respective governments to adopt new institutional and
legal arrangements in some of the affected countries. Also, in what ways the new
arrangements impacted the urban issues such as governance, housing, land use and
transportation. The next background section throws light on the importance of
addressing the urban issues, after a disaster. The third section, presents the cases of
Indonesia, Sri Lanka, India, and Maldives, where various urban issues are directly
or indirectly dealt with, by the introduction of a new policy or adoption of a new
approach of recovery and preparedness. The ensuing fourth section summarizes the
findings and tries to decipher the implications to other mega disasters, followed by
the conclusion in the last section.

2.2 Background

At World Conference on Disaster Reduction (WCDR) in Kobe city, Hyogo prefecture
in January 2005, 168 states adopted the “Hyogo Framework for Action” (HFA),
and acknowledged the focus shift towards local implementation of institutional
issues (UN 2005). HFA needs to be implemented at the local level and would be
more practical in achieving targets for the concerned city as each city has its own
concerns and needs. This substantiates the importance of focusing on the impacts of
the institutional and legal arrangements on urban issues, and in contrast, the impacts
of prevalent issues in shaping up of these policy changes.

The difference in density, diversity and dynamics of a city contributes to the char-
acter of an urban area (ALNAP 2012). Urban areas have to deal with multi-sectoral
issues with focus on both urban development and reduction in impacts of disasters.
There are various issues faced by urban areas in normal scenarios such as overcrowding,
slum formation, inadequate housing, vulnerable buildings, and pollution. Even where
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the rural population suffers more loss, the linkage between urban centers and rural
areas in developing countries, puts the onus of rural poor on urban areas.

The coastal urban vulnerability in Indonesia, Sri Lanka, India and Maldives is
majorly determined by the following factors:

i. Location of settlements in low lying areas along the coast
ii. Infirm Building bye-laws, i.e. lack of Tsunami resistant buildings
iii. Lack of Implementation of existing bye-laws and other regulatory systems
iv. Lack of Coordination within different stakeholders exemplified by no proper
warning systems and evacuation plan

Worldwide, over 1.2 billion people live within 100 km of the coast and this
population is on the rise (Adger and Hughes 2005). Also, approximately ten million
people globally feel the effects of coastal problems yearly and most are due to natu-
ral hazards. Most of the coastal cities are prone to multi-hazards such as cyclones,
tsunami, sea level rise, storm surges, erosion or urban floods. With the aggregated
effect of such disasters combined with the urbanization issues, it needs comprehen-
sive policy formulation and planning. A disaster like IOT provides an opportunity
to adopt a path of development which reduces the combined effects of such hazards.
For example, Chennai is a coastal metropolitan city in India, which suffered a loss
of 160 people on the beach and 150 fishermen in the sea from IOT 2004. It has a
history of Tsunami events even prior to that. It lies in low to moderate seismic zone.
It faces the typical problems of urbanization such as inadequate physical and social
infrastructure, large slum population (28.5 % households) (Census 2011). Urban
flooding has also been a constant phenomenon. With this kind of multi-hazard back-
ground it becomes difficult for a city to cope with a low frequency extreme event.
Even though the damage to the urban area due to Tsunami was not as severe as in
the rural areas of the country, Chennai came up with a climate action plan in 2011,
a comprehensive way to limit the impact of climate related hazards. The climate
action plan is discussed in Sect. 2.3.3.

2.3 Case Studies

The authors take up case studies of Indonesia, Sri Lanka, India, and Maldives, to
find a linkage between the institutional and legal policies and the issues prevalent in
the urban areas of those cities.

2.3.1 Indonesia

Indonesia started its reconstruction with the outline urban reconstruction plan,
called Blueprint, which was established in January 2005. Later, the country passed
a President Act No. 30/2005 on Master Plan of Rehabilitation and Reconstruction
in Aceh and Nias, which proposed a buffer zone in tsunami affected areas through a
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master plan for the reconstruction of Aceh. It defined buffer zones of two types: a
300 m coastal strip to be kept free of buildings (Fitzpatrick 2005) and a 2-km wide
secondary buffer zone in which re erection of a building was restricted (Matsumaru
et al. 2012). Both Blueprint and the ensuing master plan followed the concept of
minimizing housing and economic activities in the damaged areas. This exercise in
disaster prevention through policing and laying restrictions did not work well, as
Village Plans were proposed in cooperation of United States Agency for International
Development (USAID), with the consent of the villagers who wanted to or were
forced by the circumstances to stay in the damaged villages, especially the fishermen
communities (Birkmann et al. 2008). Therefore the focus shifted from restrictive
policies to disaster prevention measures. Several community buildings in Banda
Aceh were designated as evacuation facilities for the population living at the water-
front. The Aceh Tsunami Museum was established to educate people about Tsunami
and increase their awareness to preparedness measures (Sugiyasu et al. 2010).

Another fact from Banda Aceh which re-emphasizes on the importance of spatial
plans is that they enabled quick reconstruction, and can also be a basis for better
response to disasters in the future, by inclusion of specific measures in such urban
areas. In the reconstruction master plan, the road network was utilized as escape
routes at two levels: road network for the whole coastal area, and community level
road network. It can also be used as a chance for land adjustment for critical physi-
cal infrastructure, such as escape routes, evacuation centers and housing for the
vulnerable sections.

The plans not only targeted on recovery but also addressed the complex issues of
urban poverty, creating assets and gender sensitive policies. In entirety, four issues
of longer term reconstruction were addressed: managing water resources and envi-
ronment, reaching out to the poorest, sustaining better services, and rebuilding
economy for livelihood recovery (Dercon and Kusumawijaya 2007).

2.3.2 Sri Lanka

Indian Ocean Tsunami was the worst natural disaster ever experienced in Sri Lanka
which killed 35,322 people, caused a loss of 150,000 livelihoods, damaging unprec-
edented number of houses, infrastructure, schools, tourist hotels, and other com-
mercial buildings, and one-third of the island's coastline and outlying 13 districts
(Jayawardane 2006). Social networks also were severely disrupted, compounding
the previously existing vulnerabilities.

The steps taken by the governments were mostly reactive emphasizing relief and
recovery rather than proactive with damage prevention or minimization strategies,
because of lack of knowledge and lack of expectation of a low frequency extreme
event. The major risk reduction measure included the introduction of coastal buffer
zones like in Indonesia, which were areas of coastal land, where construction was
prohibited to provide protection from hazards such as tsunami in the future (Fig. 2.1).
The government declared a buffer zone of 100 m from the high water line in the
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An area is designated as URBAN DEVELOPMENT AREA

7
A contour BASE MAP is prepared

Z

MAIN HAZARDS are identified and affected areas are mapped

Z

A STATUTORY ZONING MAP is prepared with permissible and prohibited uses

Z

DRAFT DEVELOPMENT PLAN is submitted to stakeholders

Fig. 2.1 Steps of Zoning system implemented in Sri Lanka after Tsunami. Source: Mannakkara
and Wilkinson 2012

Table 2.1 Lessons from build back better for other disasters

Precautionary Risk profiling through risk-based land zones

steps Structural designs for buildings for each land zone with specific risk level
Recovery and Relocation for risk reduction to be implemented only through
reconstruction comprehensive resettlement strategy

Participatory and consultative approaches used for reconstruction and
socio-economic recovery (consideration for community’s socio economic
conditions, culture and traditional livelihoods)

Simplified administrative structures and permit for reconstruction
Local authorities to play a link between government and NGOs
Monitoring and evaluation for the recovery process

Source: Adapted from Mannakkara and Wilkinson 2012

south and southwest 200 m in the north and east, where reconstruction of permanent
houses was restricted (Department of Census and Statistics, Sri Lanka 2004).
The buffer zone has been a critical issue in the recovery process. It is closely linked
to the subject of resettlement (Birkmann et al. 2008). To provide shelter to the dis-
placed families 98,000 permanent houses were required (Mannakkara and Wilkinson
2012). The scarcity of land to rehabilitate caused the relocation of vulnerable popu-
lation from coastal vulnerable lands to flood prone zones. This was due to the
absence of hazard assessment maps.

A new zoning system was introduced as a result of the lessons learnt after the
Tsunami experience, where the steps, as illustrated in Fig. 2.1, were followed
sequentially.

Programmes such as cash-for-work and micro-credit schemes implemented for
livelihood and business recovery were criticized as people were dissatisfied as they
had to deviate from their traditional types of employment such as fishing. A novel
concept to post-disaster reconstruction and recovery was born out of the Indian
Ocean Tsunami, i.e. Build Back Better (Table 2.1). It aims to use a holistic approach
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to improve a community’s physical, social and economic situation during the post-
disaster reconstruction and recovery process. It illustrates both precautionary steps
and steps for recovery and reconstruction to be adhered in the case of a disaster.

2.3.3 India

Indian Ocean Tsunami affected the states of Tamil Nadu, Andhra Pradesh, and
Kerala and Union Territory of Pondicherry in the mainland coast, while it also
devastated the shores of Andaman and Nicobar islands. The tsunami inundated the
coastal lands between 300 m and 3 km inland (Sridhar 2006). In all of these states
the cities of Kochi, Tuticorin, Chennai, and Vishakhapatnam, did not suffer major
loss (Sheth et al. 2006), and hence there were hardly any policy which addressed the
urban issues prevalent in these major cities. However, Indian government did not
fail to identify that the major cause of loss within its territories was due to lack of
communication, and coordination at local level (Sridhar 2006). It enabled improved
communication and coordination at local level with enhanced authority to local
governments.

The coordination was exemplified by the set-up of District Resource Centers
(DRCs) in tsunami affected districts of Tamil Nadu. DRCs helped in knowledge
exchange, information collection and dissemination, and capacity building (UN
2008). This decentralized platform helped local governments to identify the poten-
tial of a coordinated effort and its value in times of future disasters. The coordina-
tion between relief and reconstruction agencies continued later in the recovery
period for livelihood restoration, provision of temporary and permanent shelters,
health monitoring, and psycho-social support (TGLLP 2009). This allowed equity
based recovery in the urban areas amongst the vulnerable population, thereby main-
taining the balance of the urban population.

As discussed earlier, Chennai came up with a Climate Action Plan in 2011.
It proposed a series of actions by various government authorities, public and private
agencies and individuals to boost the resilience of the city towards climate-related
disasters. Most of the steps involve community as input source and work at neigh-
borhood level. This allows the city to address the issues at the micro-level with
lesser deployment of resources. The steps include development of a pre-disaster
map denoting roads that are vulnerable to waterlogging during the monsoons, con-
ducting disaster drills at ward level periodically, creation of an evacuation plan at
the community level, and through coordinated efforts of local government, disci-
plined enforcement of building permits for all types of hazards for new buildings
being constructed, and provision of insurance schemes for all houses from disasters.
The mid-term goals included the implementation of already identified systems such
as waste management, planning of urban land use in coherence with the environ-
ment and the threats, safeguarding the green space, enforcement of development
control guidelines, and provisioning of budget for disaster reduction activities (CCA
2010; CNN-IBN 2011).
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2.3.4 Maldives

The case of Maldives presents an interesting aspect of institutional arrangements to
address the socio-economic challenges of rehabilitation, arising from a mega disas-
ter. Maldives is a country with huge pressure on land resources. The stress can be
understood by the fact that only 5 % of the total reef area in Maldives is land.
Therefore conventional definitions of continental coastal area do not hold value in
the case of Maldives and the whole of the reef are considered as a coastal area for
planning and policy purposes. Approximately 200 of the 1,200 islands are inhabited
with their size ranging from 0.1 to 5 km? by 290,000 people (UNEP 2013). The
population is thinly distributed over a large number of small islands, and hence
socio-economic development as well as disaster management faces challenges.

The Indian Ocean Tsunami (December 2004) displaced 29,577 residents from
their original place of stay, 12,000 remained homeless; living in temporary shelter
or with friends and relatives on their own or other islands (UNEP 2013), in addition
to extensive damage to the island coastlines and infrastructure. Three of the inhab-
ited islands were completely evacuated, not be inhabited again. This demanded
from the government to rehabilitate the displaced to newer locations, primarily on
islands where communities existed earlier. Therefore the government formulated a
population consolidation plan, dividing the country into five regions for development.
This particularly consolidates population for better social growth in larger and safer
(from Tsunami) islands. After 2004, the government included land use instruments
such as inclusionary zoning and quota for social housing (OHCHR 2013). This
recognized the tenure rights of the urban poor.

Pre-Tsunami era recognized the importance of environmental degradation due to
uncontrolled coastal mining for building purposes. However, with the protection
provided by the vegetation during the catastrophe, the Government encouraged
initiatives to raise environmental awareness through programmes, which have
contributed to introduction of principles of conservation and sustainability at the
urban and island level. These programmes included ‘President of Maldives Green
Leaf Award’, the ‘President of Maldives Green Resort Award’, the ‘“Two Million
Trees Programme’, ‘Independent Maldives, Clean Maldives’, the establishment of
ECO Clubs at schools, World Environment Day, and campaigns such as the Save the
Turtles Programme (UNEP 2013).

2.4 Commonalities in Initiatives and Implications
for Future Disasters

The regulations, after the disaster, deals with the coastal development and restrictions
of constructions on the coast, conversion of spatial plans to legal framework, recon-
struction as an opportunity for participatory processes, preservation of natural
resources and environment, and utilizing the physical infrastructure as escape routes.
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Table 2.2 Summary of initiatives in different countries

Indonesia

Urban
Reconstruction Plan
focused on (1)
buffer zones, (2)
minimizing housing
and economic
activities in disaster
areas, and (3)
addition of
community
buildings as
designated
evacuation shelters

Initiatives

Critical
issues

Disaster prevention
through policing
and laying
restrictions did not
prove successful

Potential/
learning

Opportunity for (1)
land readjustment
for urban initiatives,
(2) simultaneously
address complex
issues like urban
poverty, gender
issues,
infrastructure
development and
livelihood recovery

Sri Lanka

Introduction of
coastal buffer
zones limiting
construction. A
statutory zoning
system based on
hazard mapping,
was prepared and
included in
development
plan. Also,
focused on
reviving
livelihood
through cash for
work and micro
credit schemes

The initiatives did
not go beyond
coastal buffer
zones. Also, the
traditional skills
suffered as new
livelihood
methods were
employed

Build Back better
program is a
learning
experience for
other disasters
and has the
potential to
amalgamate the
urban
development and
preparedness
efforts

N. Srivastava and R. Shaw

India

Improved
coordination and
communication at
local level was
ensured. Chennai
came up with
Climate Action
Plan which
stressed on
resilience towards
climate-related
disasters, in urban
areas through
development
controls, urban
land use planning,
and urban system
management

Since urban areas
did not suffer
major loss, impetus
was not laid on
urban disaster
management. No
pro-active measure
was taken except
in Chennai

Example of
Chennai Climate
Action Plan
highlights that the
urban development
should be seen in
conjunction with
disaster
management, as
issues can be
addressed at micro
level

Maldives

(1) Socio-
economic
development and
rehabilitation
through
improved
institutional
arrangements at
urban level and
Population
Consolidation
Plan. (2)
Environmental
Awareness
Programmes

Land scarcity
and thinly
disaster
population
challenges the
disaster
management
initiatives

Environmental
Awareness
Programmes can
bring the
communities
together to work
for conservation
of vegetation for
protection from
future Tsunamis

Another common challenge was to channelize resettlement and rehabilitation of the
affected households. This factor was instrumental in configuring the institutional
and legal arrangements adopted by the countries.

Indonesia utilized this opportunity to mould the development of its coastal cities
with proper urban planning (Table 2.2). Nevertheless, the housing reconstruction
phase highlights certain lessons for professionals, particularly urban planners
involved in disaster management. Disasters serve opportunity to enfranchise people
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in wider governance issues, and not only in micro-issues. Indonesia’s Blueprint
failed to utilize people’s opinion in governance issues. If it would have been done it
would have put the onus of recovery on the community, since they would be part-
ners in majority of the decisions. This comes in handy as Twigg (1999) illustrates
that the models of disaster management works only till an external support exists. It
would utilize the participatory principles and consultative processes. Also, ‘behav-
ioral drivers of communities’ (Dercon and Kusumawijaya 2007) need to be under-
stood in a better way for taking decisions in a post-disaster context.

Maldives exhibit some of the typical issues often associated with dense urban
areas, such as pressure on land resources and diminishing per capita land, and land-
less urban poor with no tenure rights. However, it also faces challenge of thinly
distributed population over large expanse, as competent disaster management often
requires close knit communities (Table 2.2). Indian case emphasizes on the coordi-
nation of different stakeholders in the recovery process. However, coordination
alone would not be sufficient to achieve desired goals. The Chennai action plan
exhibits how to deal with disasters and effects of climate change, through a single
comprehensive strategy. Sri Lankan experience demonstrates the need to utilize the
already existing regulatory systems in risk reduction measures for safe develop-
ment. A simplified permit procedure and a simplified administrative structure are
necessary to achieve a balance of quality control and fast process of construction.

Sri Lankan experience demonstrates the need to utilize the already existing regu-
latory systems in risk reduction measures for safe development. A simplified permit
procedure and a simplified administrative structure are necessary to achieve a bal-
ance of quality control and fast process of construction. Mannakkara and Wilkinson
(2012) presents the key lessons from ‘Build Back Better’ for urban planners which
include: conducting thorough hazard and risk analyses of the land; based on the
analyses divide areas into zones based on level of risk; determine safe land-uses for
each zone; and impose controls on developments in each zone to adopt the required
design regulations for optimum safety. Finally, the implementation requires a frame-
work developed from past experiences to lay down the actions to be taken by differ-
ent stakeholders involved; regulatory and legislative facilitations to be enacted to
support reconstruction as the framework needs to be legalized; and context-specific
arrangements to be made to support the economic and social recovery of the com-
munity, based on traditional livelihood.

The implication of such arrangements is crucial. The learning from the affected
countries should be applied to other countries. This would not only prepare the
countries for a mega disaster but also help them recover following the successful
model. Even though the policies and legal arrangements are often made at the central
government level, the local government is responsible for local delivery of ser-
vices. Addressing the issues at the local level needs more impetus. Top to down
approach may be beneficial for overall policy formulation at the country level, but
cities and their government needs to step up and come up with management systems
and strategies which can be readily used at a time of next Tsunami or any other
mega disasters.
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2.5 Conclusion

Indian Ocean Tsunami’s affected countries with their diverse economic, social and
geographical characteristics have provided an opportunity to understand the rele-
vance of urban issues in the post disaster reconstruction phase. Birkland (2001) says
that disasters can alter the environmental, socio-economic and political structures,
institutions and organizations, by changing their interrelations and creating new
conditions. The challenge is to either mould such changes to restore normalcy in
citizen’s lives or to embrace the changes in such a way that the citizens are better
prepared to face the next disaster. This requires policies which will not only encour-
age the communities to adopt major roles.

Urban planning should never start after a disaster, instead should be taken up prior
to a disaster. Only then, the spatial plans could be used as genuine recovery tools, else
there are chances that the post disaster spatial plans would only help in infrastructure
augmentation. The disasters are reminders to local authorities in urban areas to stop
walking on the path of unsustainable development which has seen unprecedented land
reclamation for urban and industrial expansion, and shrimp farming.

The policies viz-a-viz urban issues that came up after the disaster were impacted
by a number of inherent factors such as extent of damage to urban areas, density and
diversity of the population, multi-hazard threat to that urban area, resettlement
demand, external and domestic budgets, and political leadership. The policies could
have addressed the urban issues in a much better way as the daily issues faced by
urban areas, compound the recovery and worsens the damage of both lives and
infrastructure. Moreover, the urban issues like poverty, gender gap, and poor infra-
structure pose as a hurdle in faster recovery of a city. The facilities provided for
disaster management, as evacuation centers in the case of Aceh, highlights an
important aspect. It is important to consider the construction as well as maintenance
of such facilities, preferably by the community for whom it is built.

With little research on post disaster reconstruction phenomena and factors that
affect the process, there is little understanding of the impacts of such policies on
urban issues, and hence it will take a few years, to establish and implement such
policies which will address both the disasters and the ills of urbanization.
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Chapter 3

Environmental Recovery and Mangrove
Conservation: Post Indian Ocean Tsunami
Policy Responses in South and Southeast Asia

Rajarshi DasGupta, Rajib Shaw, and Miwa Abe

Abstract The Indian Ocean Tsunami in 2004 was a mega-disaster that triggered
massive disruption of ecological services across the South & Southeast Asian Coast.
Particularly, loss of precious mangroves was some of the most discussed environ-
mental consequence of the event. In many South & Southeast Asian countries, man-
grove bio-shielded the coastal communities and saved human lives and properties,
however in doing so, it also suffered irreversible damage. Importantly, the Indian
Ocean Tsunami was also important event in the context of rejuvenation of an already
degraded mangrove ecosystems surrounding the Indian Ocean as many countries
reemphasized the protective role of mangroves and other coastal forests and devel-
oped integrated coastal zone management policies. This chapter examines the role
of mangrove forests in disaster risk reduction in four most affected countries
(Indonesia, Sri Lanka, India & Thailand) and analyzes the policy amendments in the
respective countries pertaining to mangrove conservation & restoration in the post
Tsunami recovery period. The analysis was conducted based on six policy princi-
ples of mangrove conservation & restoration. It was observed that Indonesia &
India responded the Tsunami event with significant amendments of its existing
policies; whereas the policy responses of Sri Lanka & Thailand were not adequate
to the purpose.
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3.1 Introduction

Impacts of mega-disasters are multi-dimensional. At one hand, it causes unprecedented
loss of human lives and properties, while on the other; it triggers massive disruption
of ecosystem and environmental services. Although, environmental loss to disasters
receives good amount of attention; however, much lesser attention is generally
given to poor environmental management practices and ecological degradation,
which aggravates a disaster’s impact (Srinivas and Nakagawa 2008). Undoubtedly,
the huge loss of human lives serves as the most tragic consequence of any mega-
disasters which generally receive extraordinary national and international humani-
tarian response; yet, such disasters also have critical environmental consequences that
are often ignored against post disaster reconstruction and developmental priorities.
Moreover, in recent years, disaster recovery is perceived as ‘building back better’
which essentially advocates to reduce the vulnerability components of the commu-
nities at risk. Needless to say, rejuvenating environment and ecological services
formulate one of the key aspects of disaster recovery and therefore, requires special
initiatives from the government, national & international NGOs, community based
organizations and most importantly, donor agencies. Further, ‘environmental recov-
ery’ also includes the idea to develop and sustain new environmental resources
that can promote effective disaster risk reduction for the affected and vulnerable
communities. However, to initiate such activities, the local government & the
coastal managers, at first, should be equipped with adequate policy and legislations
in order to avoid any kind of conflicts. It is rather apparent that although the inherent
links between disaster risk reduction and environmental management are mostly
recognized, the concept of using environmental tools for disaster reduction still
needs to be further streamlined at policy level (ISDR 2004; Shaw 2006). It is,
therefore, highly imperative that environmental recovery is given adequate priority
during the post disaster reconstruction phases.

The Indian Ocean Tsunami was one of its own kind of ‘never experienced before’
disaster that left wide scale damage across 12 developing countries redefining the
region’s vulnerability against an apparent ‘Tsunami-free’ Indian Ocean. Out of
these 12 countries, the most affected countries were Indonesia, Sri Lanka, Thailand
& India (in terms of loss of human lives to the Tsunami). The Tsunami of 26
December 2004 left wide spread damage with a death toll that have crossed over a
quarter of million and such damage was largely confined to coastal rural areas that
hosts some of Asia’s poor & vulnerable population (Shaw 2006). Yet, the ‘boxing day
Tsunami’ was more than just a human disaster (Wong 2009). This is partly because
of its place of occurrence and the trans-boundary impacts which coincide exactly
with the Indo-Malayan mangrove region in South & Southeast Asia (IUCN 2005).
The Indo-Malayan region host approximately 40.4 % of the existing mangrove for-
ests and considered as most diverse mangrove region in the world (Spalding et al.
2010). Therefore, the environmental impact of the Tsunami was enormous in terms
of loss of mangroves and its precious ecosystem services. Although, in many cases
the mangroves shielded the Tsunami impacts and resulted in lesser damage of the
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communities; however, in doing so, it also underwent unprecedented damage
especially along the coast of Indonesia and Andaman & Nicobar Islands of India.
Further, other coastal ecosystems such coral reefs, coastal wetlands, sea grasses
were irreversibly damaged and it may take long time and significant resources to
restore and rejuvenate the lost ecosystem services. In places where vast tracts of
pristine mangroves and other coastal have been shattered, it is believed that it may
pose a long-term threat for the region not only for forest and biodiversity conserva-
tion, but also in terms of economic & livelihood security for the coastal communi-
ties IUCN 2005). Indeed, the Indian Ocean Tsunami resulted in wide spread
destruction of mangroves which has already been under the serious threat of extinc-
tion. Importantly however, all the affected countries have shown keen interest in
recovering the environmental loss incurred during the Tsunami as a key learning
from the Tsunami event; while some of them have come up with important policy
responses such as an improved coastal zone management plan and protective legis-
lations. As many consider that the Indian Ocean Tsunami triggered a paradigm shift
in existing disaster management practices, particularly in South & Southeast Asian
countries, this chapter, which is mostly an overview in nature, aims to provide an
outline of the loss and recovery of mangrove forests and to give a detailed outline of
the proactive policy responses by the affected countries in terms of conservation and
restoration of mangroves forests.

3.2 Role of Coastal Forests in Hydrometeorological
Disaster Risk Reduction

Coastal forests, such as mangroves represent strong natural capitals that are capable
of producing extremely essential environmental & economic services. Over the
previous years, mangroves have sustained more than 70 direct human activities and
have been an enormous source of wood, wax, tannin, charcoal, traditional medi-
cines and various other forest products. Yet, such tangible services are often out-
numbered by the indirect benefits from the mangroves, particularly its impeccable
environmental services ranging from arresting soil erosion, water purification,
flood, tropical storm and tsunami risk reduction. Although, it can be scientifically
argued the extent of mangrove’s efficiency in arresting huge wave energies of
Tsunami, yet, it is also extensively believed that the dense and mature mangrove
forests growing along the shoreline can greatly help to reduce its impacts. It has
been estimated that a mangrove density of 30 trees per 100 m? in a 100-mt wide belt
may reduce the maximum tsunami flow pressure by more than 90 % (Danielsen
et al. 2005). Importantly, the trend of devastating coastal disasters such as tropical
cyclones and Tsunamis are increasing and in response to such rising disasters, sev-
eral structural measures are being adopted to combat the woeful situation. However,
structural resistance to Tsunamis & other coastal hazards are also cost intensive and
at times can be environmentally destructive. Consequently, several developing
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Table 3.1 Classification of conservation forest in Japan

Conservation forest

Headwaters Conservation Forest

Erosion Control Forest (sediment discharge)
Erosion Control Forest (mass failure)
Blowing Sand Break Forest

Wind Break Forest

Flood Damage Prevention Forest

Tidal Wave and Salty Wind Prevention Forest

Disaster prevention forests

Categorized as Disaster Prevention Forests
Categorized as Disaster Prevention Forests
Categorized as Disaster Prevention Forests
Categorized as Disaster Prevention Forests
Categorized as Disaster Prevention Forests
Categorized as Disaster Prevention Forests

Drought Damage Prevention Forest
Snow Break Forest Categorized as Disaster Prevention Forests
Fog Break Forest Categorized as Disaster Prevention Forests
Avalanche Prevention Forest Categorized as Disaster Prevention Forests
Stone Fall Prevention Forest Categorized as Disaster Prevention Forests
Belt of Trees Plantation as a Firebreak
Fish Shelter Forest

Protection Forest for Navigation Sign
Protected Forest for Health

Forest Grown for Scenic Beauty

Categorized as Disaster Prevention Forests

countries may find it extremely difficult to implement such hard engineering
measures. For example, in case of Japan, artificial coastal barriers such as sea walls
& breakwaters have played an important role in safeguarding the communities from
Tsunamis and tidal waves, yet, it requires high cost of construction and maintenance
(Harada and Imamura 2005). Therefore, coastal forests provide a cost effective,
environmental friendly and ecologically benign solution particularly relevant to the
developing countries. Even in the developed countries, such as Japan, which has a
long history of adapting to extreme coastal hazards has prioritized its policies
towards conservation of forests exclusively for disaster risk reduction purposes.
For example, as per the forest act of Japan, there are total 17 kinds of conservation
forests which include 11 kinds of disaster prevention forests. These forests are arti-
ficially grown for preventing the impacts of natural’human disasters and can be
grown by individuals, local governments or even private sectors. Table 3.1 provides
the list of the recommended disaster prevention forests as per the Article 25 of the
Japanese forest act. In the past, a number of evidences are available from Japan
which essentially highlights the protective role of mangrove & other coastal forests.
For example, during the Shouwa Sanriku Tsunami in 1933, high density coastal
forests (called as “Takada Matsubara”) were responsible of protecting large residen-
tial area in Rikuzentakada city of Japan. Similarly, during the Chili earthquake &
Tsunami (1960), ‘Takada Matsubara’ protected severe housing damage from the
tide-water. At Akamae beach, six power-driven vessels which were washed away by
the waves (each weighed about 10 t) were virtually screened by the coastal forests.
The Nihonkai Chubu Earthquake and Tsunami in 1983 also revealed similar kind of
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experiences. The initial Tsunami waves of 5 m at Oohiraki, Noshiro city was
reduced to mere 70 cm as it passed through a 150 m thick tide-water control black
pine forest (Japan Forest Agency 2012). Most recently, during the Great East Japan
Earthquake & Tsunami of 2011, it has been reported that coastal forest prevented
floating objects such as ships, cars and rubbles of housing to crush into the densely
populated habitat in Aomori, Iwate and Fukushima Prefecture although it could not
sustain the high wave energy of the Tsunami at the coastal front. However, approx-
imately 1,718 ha of coastal forests was completely damaged by the gigantic
Tsunami waves.

3.3 Role of Coastal Forest in Mitigating the Indian
Ocean Tsunami in 2004

The Indian Ocean Tsunami was in fact an eye-opener for many coastal managers in
affected the region about the protective role of coastal forests. In the aftermath of
the Tsunami, several reports and experiences of affected communities, national &
international NGOs, individual scientists & research organizations revealed that the
mangroves not only mitigate the impacts of the waves but also trapped huge amount
of floating objects saving a precious human lives and properties. It also prevented
the people from being washed out into the sea which has been a major cause of
casualties (EJF 2006). Since the last decade, several empirical studies based on the
evidences of Indian Ocean Tsunami established significant relationship between the
existence of mangroves and relative lesser loss of lives and properties. The Table 3.2
summarizes the protective roles of mangroves during the Indian Ocean Tsunami
across the severe impact zone as per the reported human causalities (Indonesia, Sri
Lanka, India & Thailand).

3.4 Occurrence and Threats on Mangroves
of South & Southeast Asia

As mentioned earlier, the affected countries in South & Southeast Asia host some of
the world’s dense mangrove forests accounting for 40.4 % of the total mangroves in
the world. These mangroves are the part of Indo-Malayan mangrove that spreads
over the sub-tropical and tropical coastlines of South and Southeast Asia encom-
passing approximately 6.13 million ha (Spalding et al. 2010). Out of its global share
of 40.4 %, Indonesian mangrove alone accounts for 22.6 %, whereas Malaysia
(3.7 %), Myanmar (Burma) (3.6 %), Bangladesh (3.2 %), India (2.7 %), contribute
significantly to this highly fragile ecosystem (Giri et al. 2011). However, the region
also suffered the highest loss of mangrove forest in the last three decades. The United
Nation’s Food and Agricultural Organization (FAO) reported that in South and
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Table 3.2 Protective role of Mangroves in the Indian Ocean Tsunami, 2004

Name of Affected
the country | areas

Indonesia Northern &
Western
Tip of Ache
Province

Sri Lanka Eastern
and the
Southern
Coast

India Eastern and
Southern
Coast

Thailand The
Andaman
Coast

Causalities

More than
130,000

More than
35,000

More than
12,500

More than
5,400

Role of Mangroves and other coastal forests

Since the area served as the epicenter of the Great
Sumatra Earthquake, it underwent unprecedented
damage. It is widely believed that coastal shrimp
farming development in the mangrove areas largely
aggravated the loss the human lives; although it is
doubtful that even if the mangroves were present,
perhaps it would not able to sustain the immediate
impact of the Tsunami as in the case of Ulee Lhee
(EJF 2006). However, Kathiresan and Rajendran
2005, EJF 2006 reported that in Simeuleu Islands
which is merely 41 km away from the epicenter was
saved partly due to substantive mangrove cover

Coastal forests proved effective in protecting some
village in Sri Lanka .e.g. Kapuhenwala, a coastal
hamlet with dense mangrove cover, only had two
casualties because of the dense mangroves

(EJF 2006). At Odu lagoon and Nasiva village
(Valachenai), in Batticaloa district, the 6 m Tsunami
waves penetrated about 1 km inside, however, a mixed
landscape comprising beach, mangrove-fringed
lagoon, coconut plantation, scrub forest and home
gardens would able to absorb and dissipate much
tsunami energy turning the waves to just 40 cm high.
There was no loss of Life although there were severe
damage to the mangrove and other coastal forests
(UNEP 2005)

In part of Tamil Nadu, mangroves proved effective in
safeguarding the lives and properties of the coastal
hamlets. Kathiresan and Rajendran (2005) mentioned
that the loss of human lives had significant correlation
with the absence of mangrove forests. Danielsen et al.
(2005) mentioned that in Cuddalore district, there are
strong evidences based on the pre and post Tsunami
satellite images that coastal hamlets protected by
mangroves suffered lesser damage

In Phang Nga province of Thailand, large mangrove
forests in the north and south of the province have
significantly reduced the impact of the Tsunami where
as the unprotected area suffered greater loss (UNEP
2005)

Southeast Asia, mangrove cover has decreased by 25 % from its original extent in
1980, while the Indo-Malayan mangroves suffered a net loss of nearly 1.9 million
ha (FAO 2007). No wonder that the annihilation rate of mangroves is more threatening
than the tropical rain forests or the adjacent coral reefs with an alarming
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disappearing rate of 1-2 % per year (Duke et al. 2007). Such extremely high disap-
pearing rate is sustained through a combination of human and natural factors.
However, it is rather evident that the human intervention into the mangrove ecosys-
tems remains as the sole cause behind the degradation of mangrove forests whereas
scientists predict climate change does not possess an immediate effect on man-
groves; although it may result to 10-15 % reduction of mangroves in longer term
scenario (Alongi 2008).

In case of South & Southeast Asia, the major two delineating factors behind the
mangrove forest annihilation can be regarded to coastal agricultural development
and forest diversion for shrimp/pond cultivation (DasGupta and Shaw 2013). The
other associated causes involve development of tourism front, coastal urbanization
and port & waterfront development. Historically due to the immense population
pressure in the coastal zones, South & Southeast Asian countries has been gener-
ally poor in effectively develop and implement scientific coastal management
plans. As a result, coastal development has been executed with tremendous disre-
gard to environment. For example, conversion of mangrove forest for coastal agri-
culture purposes is typically prominent in countries like India, Bangladesh, Sri
Lanka, Thailand, and Indonesia. A remote sensing based analysis by Giri et al.
(2008) revealed that agricultural activities in the mentioned countries are respon-
sible for nearly 82 % of the reported loss during 1975-2005. Importantly, agricul-
ture and fishing still remains the main occupation of the majority of the coastal
communities living in these countries therefore over the past large scale organized
deforestation of mangroves has been a common trend in all these countries. On the
other hand, among the global shrimp production, approximately 75 % of the shrimp
is produced by South & Southeast Asian countries and Thailand has been the sin-
gle largest exporter of shrimps. Shrimp farming or artificial cultivation of shrimps
in shallow marshy lands along the coast provides an economically lucrative liveli-
hood for the coastal communities. Unfortunately, the process of shrimp farming in
artificial ponds is environmental destructive in nature as it involves massive defor-
estation of mangrove forests in the low lying coastal areas. As per Giri et al. (2008),
approximately 41 % (18,816 ha) of Thailand mangroves, 63 % (2,0956 ha) of
Indonesian mangrove and 22 % (7,554 ha) of Indian mangrove, were diverted to
shrimp ponds during 1975-2005. Such large scale deforestation also brought mas-
sive alteration of coastal land use in the respective countries with associated
adverse environmental consequences. Since, a huge amount of population depends
on such activities; many of the governments of these countries have historically paid
lesser attention on such unscientific & unplanned coastal development against short
term developmental & economical priority. However, it’s longer term consequences
has been disastrous. Another important cause of mangrove destruction has been
referred to rapid development of coastal tourism. Development of coastal tourism
with gross disregard for environmental consequences has been extremely prominent
in several countries such as Thailand. In short, strong disregard for coastal environ-
ment has been the triggering factor for the massive degradation of mangrove forests
in this region.
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3.5 Impacts of Indian Ocean Tsunami
on the Mangrove Forests

Although this chapter has discussed in details the protective role of mangroves
during the Indian Ocean Tsunami, it also important to mention that the Indian Ocean
Tsunami itself served as one of the major factor behind natural degradation of man-
grove forests in this region. The major affected countries were Indonesia, Thailand,
Sri Lanka and India where substantial area of mangrove habitats were destroyed by
the powerful waves of the Tsunami. However, it is sometimes difficult to assess
the exact loss of mangrove forests due to the sheer unavailability of reliable data in
pre and post Tsunami period. Also, on the other hand, Alongi 2008 mentioned that
the human impact of the disaster were so severe that little to no attention were pro-
vided in the damage assessment of mangroves. However, following the Tsunami
event, some countries as well as international organizations established mangrove
damage assessment mechanisms. It was reported that all the countries suffered
massive loss of mangrove habitats in different Tsunami hit locations. Indonesia,
which hosts the majority of mangrove forests in the region, also suffered the highest
loss of mangrove forests accounting for nearly 25,000 ha. EJF (2006) reported that
along the Banda Ache & Northern Sumatra 30 % of 48,925 ha of coastal forests is
believed to be severely damaged by the Tsunami. However, as per the Indonesia
government’s official report sever damage of mangroves in the country was
restricted to 300-750 ha (EJF 2006; UNEP 2005).

In India, as per the rapid damage assessment report of Forest Survey of India, the
devastation of mangroves was greatly limited to the Nicobar Islands in the Andaman
Sea. On the Indian mainland, mangroves were not severely affected and rendered an
excellent service of bio-shielding; however is has been estimated that 40 ha of forest
cover in Cuddalore District of Tamil Nadu, 8 ha of mangrove cover in Ernakulam
District of Kerala, were lost after the Tsunami. In Andaman group of Islands, loss
of forest cover was concentrated in Little Andaman Island which was reported as
258 ha. However, the Nicobar group of Islands suffered the highest loss of forest
cover. Total loss of forest cover in Nicobar group of islands was assessed to be
12,224 ha including the mangroves and other coastal forests. The mangroves of
Thailand, on the other hand, were relatively undamaged due to the Indian Ocean
Tsunami, with a reported loss of 306 ha, affecting only 0.2 % of the total mangrove
areas (EJF 2006). In case of Sri Lanka, the reported loss of mangrove forests was
insignificant as only the 2-3 m mangrove fringes were destroyed by the Tsunami
whereas the matured mangroves could sustain the wave energy of the Tsunami.

3.6 Post Tsunami Mangrove Recovery: Policy Implication
in South & Southeast Asia

It is widely believed that the Indian Ocean Tsunami event was actually a major trigger-
ing factor which brought a paradigm shift in the proactive risk reduction mechanism
in South & Southeast Asian countries. Following the Indian Ocean Tsunami, as the
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governments settled down after high level relief and rehabilitation missions; a
greater consensus about the integrated coastal zone management and need for envi-
ronmental preservation strongly emerged in these countries. Such consensus was
instrumental for initiation of massive restoration drive for mangroves and other
coastal forests through the formation of new and improved policies. For example,
the Government of Indonesia, pledged to restore about 600,000 ha of degraded &
fragmented mangrove forests in the West coast of Ache & Northern coast of Java
(ENN 2005). Similar responses were also recorded from the Government of
Thailand, India and Sri Lanka. On the other hand, other countries such as Malaysia
promised $25 million to restore and develop 4,000 ha of mangrove forests as it
clearly mentioned the importance of having mangrove forests as coastal barriers
(EJF 2006). However, conservation of mangroves is far more complicated issue
than such commitments alone. It is important to mention that despite of the gener-
ous commitments made by the respective governments, the existing restoration of
mangroves does not reach up to the satisfactory limits. As mentioned earlier, the
gradual destruction of mangroves in this region has been triggered by several factors
which determine the economic wellbeing of the communities and developmental
priorities of the local government. Therefore, in order to have successful restoration
and development of mangrove resources, it is extremely important to have adequate
policy arrangements to back such initiatives. It is also very important to have proper
scientific understanding of the plantation site, for example, choice of species, hydro-
logical scenario and slope etc. However, prior to that adequate policy support needs
to be in place. In order to analyze whether the affected countries are legally well
equipped to control the major threats on mangroves, the chapter examines four
country’s policy arrangements & amendments after the Indian Ocean Tsunami in
order to protect & restore the mangrove forests.

In general, DasGupta and Shaw 2013 mentioned that there are six policy aspects
of mangrove conservation in the backdrop of the South & Southeast Asian countries
based on the country experiences of this region. These six are basically a combina-
tion of preventive & restrictive policies and/or legislations that supports the growth
of mangroves. The following are listed below:

Principle 1: Legal arrangements for in-situ conservation of mangroves (Statutory
provisions)

Principle 2: Institutional Provision of Community involvement in mangrove resto-
ration & conservation (Legal arrangements of participatory management)

Principle 3: Legal arrangements on Control of shrimp farming/aquaculture in mangrove
habitats

Principle 4: Legal arrangements for Marine & Coastal Protection from Industrial &
domestic pollution

Principle 5: Legal & institutional arrangements for Coastal Zoning

Principle 6: Legal arrangements for Coastal Greenbelt or Barrier Plantation
development

Importantly, following the Indian Ocean Tsunami, some countries in this
region adjusted or developed new legislations under the above mentioned dimen-
sions. Therefore the objective of this section is to provide a detailed outline of the
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policies of undertaken by the respective governments in the post Tsunami regime.
However, for the ease of discussion the chapter limits its discussion in the four most
affected countries.

3.6.1 Indonesia

In Indonesia, the nodal agency for mangrove conservation is the Ministry of Forestry
and conservation of mangroves is promoted under the Act No. 41/1999 (Forestry
Law) & Act No. 5/1990 (Conservation of Biological Resources and their
Ecosystems). These specific acts envisage the sustainable use of resources that has
ecological importance with a motto to promote a balance between development &
ecological conservation. These acts also define the concept of national parks for
conservation of native species which satisfies the principle 1. However, the forest
governance in Indonesia holds a typical ‘top—down’ hierarchical approach despite
of some decentralization proposed in Law no 32/41 of 2004. Therefore, the extent
of community participation in mainstream forest management seems to be limited.
Following the Indian Ocean Tsunami, Indonesia has taken strong legislative mea-
sures in controlling the unplanned and destructive fishing in its shores. A desired
update in Law number 45/2009 (Fisheries Law) provides a detailed outline for sci-
entific harvesting of the fisheries resources while implementing adequate conserva-
tion of coastal and marine resources. In 2007, the Indonesian government passed
another important piece of legislation; Law 27/2007 (Law on Coastal Management
and Small Islands) which requires all the provincial governments in coastal regions
to develop strategies, zoning, and management plans of coastal areas through the
proper involvement of multiple stakeholders. The Law 27/2007 established a legal
basis for long-term coastal water use rights involving major marine based industries
such as tourism, aquaculture, pearl farming and fishing. Similarly, coastal pollution,
degradation of coastal areas through minerals and coal mining is presently screened
through the Act No. 32/2009 (Environmental Protection and Management) and Act
No. 4/2009 (Minerals and Coal Mining). Another important policy evolution since
the Indian Ocean Tsunami was the Act No. 26/2007 (Spatial Use Management)
which also has significant contribution towards mangrove protection & rehabilita-
tion. The Indonesian Government prepared a Master Plan for Aceh and Nias
Rehabilitation and Reconstruction which was officially released as Presidential
Regulation (PR) No. 30/2005. This important policy document proposed 100-300
green belt development along the Aceh coast; however, the implementation of such
policies is restricted with many hindrances. In short, the Government of Indonesia
came up with important policy responses although the status of its implementation
is not as desired.
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3.6.2 Sri Lanka

The occurrence of mangrove forests in Sri Lanka is highly scattered and the man-
agement framework of mangroves itself is not well established. In Sri Lanka,
patches of mangroves are generally managed by three government agencies (i.e. the
Forest Department, the Department of Wildlife Conservation and the State Timber
Corporation) under the Ministry of Environment & Forests. In general, the man-
grove protection framework is inadequate and the government does not have any
specific policies except the coastal conservation act of 1981. One significant change
in policies which may be attributed to conservation of coastal forests is that—during
the post Tsunami period the cabinet decided to implement buffer zones of 100 and
200 m in the west and south coasts and north and east coasts respectively. The
Forest Conservation Department commenced some coastal forest rehabilitation pro-
gram with the help of international NGOs and funds. Consequently, the government
of Sri Lanka developed some guidelines for coastal forest restoration and planta-
tion. However, there was no legal or policy alteration for this.

3.6.3 India

India is one of the countries in this region which already had strong policies for
mangrove conservation. In India, conservation of mangroves is promoted by the
Ministry of Environment & Forests in the federal and provincial government.
Conservation of mangroves is promoted through two major piece of legislations i.e.
Forest Conservation Act of 1980 and Wildlife Protection Act of 1972. While the
former establishes the legal protection categories of natural resources (National
Park, Reserve Forests etc.) and restrict illegal feeling of forest resources, the later is
involved in declaring Marine Protection Area which has direct consequence on
mangrove conservation. On the other hand, the establishment of Joint Forest
Management in 1990 has strong implication of community involvement in main-
stream forest management. Earlier much of the mangroves have been converted to
coastal aquaculture pond in India. One extremely important piece of legislation
that evolved after the Tsunami was the Coastal Aquaculture Authority Act, 2005.
The act is instrumental for the establishment of Coastal Aquaculture Authority
which is a legislative body to make sure that no mangrove or ecologically sensitive
areais converted to aquaculture pond in coastal areas. The Coastal Zone Management
(CZM) notification of 1994 was also amended in 2011. This suggests mandatory
preparation of a Coastal zone management plan of all the coastal provinces of India
within a span of 2 years. This also suggests a number of restrictive measures to
protect the coastal ecological diversity and restrict new industrial establishment in
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coastal areas. Apart from the coast it also envisages proper scientific management
of 12 nautical miles in the sea. However, the main classification of 4 zones under the
CZM notification (1994) remains unaltered. Despite of the fact that many local &
provincial governments include greenbelt development as a strategy to mitigate
coastal disasters and also the Environmental Protection Act of 1986 mandates
industrial greenbelt development, plantation for coastal defence is yet to be institu-
tionalized in India.

3.6.4 Thailand

In case of Thailand, management of mangroves in governed by the Royal Forestry
department and Ministry of Natural Resources & Environment. The Thai man-
groves are conserved under the National Forest Reserve Act of 1964. Over the
years, Thailand has sustained high rate mangrove degradation due to establishment
of tourism front and development of coastal aquaculture pond. These two activities
supported the economic need of the coastal communities. In 2007, The Royal
Government of Thailand introduced a Community Forestry Bill which essentially
includes the mangrove dependent community to involve in forest conservation and
sustainable utilization. Following the Indian Ocean Tsunami, the Government of
Thailand proposed an umbrella act named as Marine and Coastal Resources
Management Act. This proposed umbrella act includes a wide range of proactive
policies including community participation in managing coastal resources, develop-
ment of Guidelines for formulating marine and coastal resources policies, compen-
sation for conducting ecological damage and further to monitor the post 2004
Tsunami ecological and community rehabilitation. However, on contrary, Thailand
is yet to develop any legal arrangement to control the shrimp/pond farming which
has been responsible of large scale degradation of Thai mangroves.

3.7 Conclusion & Way Forward

The Indian Ocean Tsunami was a unique event in the disaster history of the region and
possibly chances of such extreme events is less in near future. However, the same
region is equally or even more vulnerable to tropical cyclone, storm surges and sea
level rise. The region also hosts some of the Asia’s poor and vulnerable population.
Therefore, conservation of mangroves has great ecological, social and environmental
significance. As mentioned by several researchers that the Indian Ocean Tsunami was
a painful eye opener and brought several changes in disaster management policies of
the respective country. On an environmental dimension, it strongly established the
disaster-environment linkages; thereby tossing an urgent call for restoration and
rehabilitation of coastal forests. The chapter analyzed the policy perspective of
coastal forest conservation and restoration aftermath the Indian Ocean Tsunami.
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Furthermore, it tried to broadly analyze the institutional response to restoration &
conservation of coastal forests in four most affected countries. In order to assess the
policy alteration since the Indian Ocean Tsunami, the chapter used six policy princi-
ples (indicators) to analyze the existing management practices in the respective coun-
tries and emphasized the post Tsunami policy evolution for the management of coastal
forests with special reference to mangrove forests. It is observed that Indonesia and
India have responded with adequate policy arrangements (e.g. coastal green belt
development and control of coastal aquaculture) and a great deal of rehabilitation
work has been undertaken by the local and federal governments. On the contrary, Sri
Lankan response to restoration of mangrove forests were largely driven and motivated
by the International NGOs and other conservation bodies, whereas the government
did not come up with much needed policies and action plans on coastal forest develop-
ment. In case of Thailand, policy responses were mixed; while the Thai government
identified the need of coastal conservation, however, failed to address extremely
important issues such as propagation of aquaculture ponds in mangrove areas.

In general, the Indian Ocean Tsunami brought about extensive change of perception
among the community members as well as the local and federal governments. A clear
sense of urgency in restoring mangroves was observed in all the affected countries both
at the community level and the local institutional level. Whereas, at an academic arena
mangrove management evolved as a critical dimension of natural resource governance
and disaster risk reduction research. The chapter therefore analyzed the changes of
coastal forest management policies and identifies two major changes which were trig-
gered by the Indian Ocean Tsunami. The first was an evolution of the legalization of
coastal forest development, particularly the coastal green belt concept to promote the
mangrove forests as the first line of defense. As discussed, such policy approach was
undertaken by Indonesia, Malaysia and several other countries and local governments.
India, on the other hand, came up with an extremely important regulation of coastal
aquaculture with appropriate legislative arrangements in 2005. However, till date, the
restoration of mangroves is perplexed with several critical issues such as lack of admin-
istrative framework at local level and high resource dependent communities. Therefore,
this chapter argues that at first, country and local level policies needs to be further
strengthened & coordinated with clear demarcation of responsibilities and the com-
munities can be further involved in mainstream management.

Importantly, in order to ‘build back better’ through better environmental prepared-
ness, policies need to translate into actions. Therefore, it is extremely important to
have a strong monitoring mechanism both at the local and federal government level.
The year 2014 marks the 10 years anniversary of the deadly Tsunami, therefore, it
is extremely important to look back and find the difficulties observed over the last
decade in restoring the mangroves and coastal forest as such. Of course there are
many obstacles, such as loss of suitable land for rehabilitation, community rehabili-
tation issues, community’s inclination to live by the sea, high prices & lack of
participation in plantation, lack of technical know how etc. However, this can be
overcome with proper planning and involving the communities at risk. A ‘bottom
up strategy’ for community based coastal zone management and environmental
recovery perhaps hold the clue.



42 R. DasGupta et al.

Acknowledgement The first author greatly acknowledges MEXT (MONBUKAGAKUSHO)
scholarship provided by the Japanese Government for conducting research in the Graduate School
of Global Environmental Studies of Kyoto University. The authors also acknowledge the support
of GOCE-ARS (Sustainability/survivability science for a resilience society to extreme weather
conditions) and Studies on the Connectivity of Hilltop, Human and Ocean (CoHHO) program of
Kyoto University.

References

Alongi DM (2008) Mangrove forests: resilience, protection from tsunamis, and responses to global
climate change. Estuar Coast Shelf Sci 76(1):1-13

Danielsen F, Sgrensen MK, Olwig MF, Selvam V, Parish F, Burgess ND, Suryadiputra N (2005)
The Asian tsunami: a protective role for coastal vegetation. Science (Washington) 310(5748):643

DasGupta R, Shaw R (2013) Cumulative impacts of human interventions and climate change on
mangrove ecosystems of South and Southeast Asia: an overview. J Ecosyst doi:10.1155/2013/
379429

Duke NC, Meynecke JO, Dittmann S, Ellison AM, Anger K, Berger U, Cannicci S, Diele K,
Ewel KC, Field CD, Koedam N, Diele K, Ewel KC, Field CD, Koedam N, Lee SY, Marchand
C, Nordhaus I, Dahdouh-Guebas F (2007) Letter: a world without mangroves? Science
317(5834):41-42

EJF (2006) Nature’s defence against Tsunamis: a report on the impact of mangrove loss
and shrimp farm development on coastal defence. In: Mangroves. Environmental Justice
Foundation, London

Environmental News Network (ENN) (2005) Indonesia to replant mangroves in Tsunami defense.
http://www.enn.com/top_stories/article/799

FAO (2007) The World’s Mangrove 1980-2005, food and agriculture organization, 2007

Giri C, Ochieng E, Tieszen LL et al (2011) Status and distribution of mangrove forests of the world
using earth observation satellite data. Glob Ecol Biogeogr 20(1):154—159

Giri C, Zhu Z, Tieszen LL, Singh A, Gillette S, Kelmelis JA (2008) Mangrove forest distributions
and dynamics (1975-2005) of the tsunami-affected region of Asia. J Biogeogr 35(3):519-528

Harada K, Imamura F (2005) Effects of coastal forest on tsunami hazard mitigation—a preliminary
investigation. In: Tsunamis. Springer, Netherlands, pp 279-292

TUCN (2005) Early observations of tsunami effects on mangroves and coastal forests. http://www.
iucn.pk/pdf/TsunamiForest.pdf

ISDR (2004) Living with risk: a global review of disaster reduction initiative. United Nations
Publication, Geneva

Japan Forest Agency (2012) The role of coastal forests in future disaster prevention (Tentative
translation of title (in Japanese)). http://www.rinya.maff.go.jp/j/press/tisan/pdf/120201-01.pdf

Kathiresan K, Rajendran N (2005) Coastal mangrove forests mitigated tsunami. Estuar Coast Shelf
Sci 65(3):601-606

Shaw R (2006) Indian Ocean tsunami and aftermath: need for environment-disaster synergy in the
reconstruction process. Disast Prev Manag 15(1):5-20

Spalding M, Kainuma M, Collins L (2010) World atlas of Mangroves. Earthscan, London

Srinivas H, Nakagawa Y (2008) Environmental implications for disaster preparedness: lessons
learnt from the Indian Ocean Tsunami. J Environ Manage 89(1):4-13

UNEP (2005) After the tsunami: Rapid environmental assessment (Compiled Country Reports).
http://www.unep.org/tsunami/reports/TSUNAMI_report_complete.pdf

Wong PP (2009) Rethinking post-tsunami integrated coastal management for Asia-Pacific. Ocean
Coast Manag 52(7):405-410


http://dx.doi.org/10.1155/2013/379429
http://dx.doi.org/10.1155/2013/379429
http://www.enn.com/top_stories/article/799
http://www.iucn.pk/pdf/TsunamiForest.pdf
http://www.iucn.pk/pdf/TsunamiForest.pdf
http://www.rinya.maff.go.jp/j/press/tisan/pdf/120201-01.pdf
http://www.unep.org/tsunami/reports/TSUNAMI_report_complete.pdf

Chapter 4
Lessons from the Recovery of the Education
Sector After the Indian Ocean Tsunami

Glenn Fernandez, Rajib Shaw, and Miwa Abe

Abstract In the aftermath of a disaster, the repair and reconstruction of schools can
symbolize community survival. The resumption of classes can be one of the most
effective ways to demonstrate a return to normalcy to the local population. Schools
become the glue that holds a fractured community together. This chapter reviews
the recovery of the education sector after the Indian Ocean Tsunami, emphasizing the
similarities and differences in the recovery experience across India, Indonesia, the
Maldives, Sri Lanka, and Thailand. Good practices as well as unsuccessful attempts
in several issues, such as education sector recovery coordination, resumption of
classes, reconstruction and relocation of schools, school-community partnerships,
integration of disaster risk reduction education into the school curriculum, and
reaching out to the most disadvantaged children, are highlighted to provide valuable
lessons for education sector recovery in future disasters.

Keywords Disaster recovery * Education sector ® Indian Ocean Tsunami ¢ Schools

4.1 Introduction

Disasters over the past 20 years have wiped away billions of development investments
in education facilities (Bastidas and Petal 2012). Significant impacts of disasters on
the education sector include the following: students and teachers are killed, injured,
or displaced; school buildings are damaged; classes are disrupted for long periods;
vital records are lost; students are forced to drop out; etc. (Shaw et al. 2012;
Fernandez et al. 2012). Disasters disrupt children’s academic progress and diminish
their long-term educational outcomes (Peek 2008; Rognerud 2009).
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In terms of economic costs, disasters can have direct and indirect costs as well as
secondary effects to the education sector. Direct costs to education relate to the
physical damage to capital assets and include the cost of damage to classrooms,
sporting facilities, books, computers, etc. and the cost of demolition and clearing of
unsalvageable facilities. Indirect costs to education refer to damage to the flow of
services and consist of the cost of education and sport facilities used as evacuation
and relief centers; additional transportation costs due to damaged roads; loss of
income to teachers; and other educational services disrupted. Secondary effects
refer to both the short and long-term impacts on overall economic performance,
such as lost contribution to the national economy or production generated by the
education sector; variations in employment rates; impact on the public sector; etc.

Schools can get damaged beyond repair in a disaster and, as a result, students are
left with nowhere to go. Devastated schools require a level of reinvestment many
times higher than the initial small incremental cost of building safely, which can be
a substantial burden on the economy (GFDRR 2009). The destruction of other infra-
structure such as roads can lead to a worsening of learning conditions and, if vital
education-related infrastructure inside and outside the school is permanently damaged
and not restored causing children not to return to their studies, this results to a direct
loss of human capital (Baez et al. 2010).

The 2004 Indian Ocean Tsunami affected the lives of thousands of students.
Table 4.1 shows the impact of the disaster on the education sector in five of the most
affected countries. It was fortunate that the tsunami occurred during the weekend;
otherwise, the number of children directly affected, especially in coastal areas,
would have been significantly higher (Jovel 2005).

The immediate recovery of schools constitutes a key element after a disaster
because it allows children to return to a state of normality and to replace their
emotional crisis with the joy of being around other children and have a space in
which to learn and play at the same time (HHF 2005). Communities also benefit
from school recovery as while children are attending classes, parents and guardians
are able to focus on returning to their daily work, which is important in order to feed
their families. The return to employment activities also helps communities to rise
again and contributes to rebuilding the economy. Communities with strong social
capital and a tradition of community activities can pro-actively participate in the
process and thereby contribute to a successful and speedy recovery (Nakagawa and
Shaw 2004).

4.2 Education Section Recovery

When schools are destroyed by a disaster, their reconstruction and the resumption
of classes can be one of the most effective ways to demonstrate a return to normalcy
to the local population. Schools become the glue that holds a fractured community
together. When schools continue to operate, they signify that a community is
functionally competent (Masten and Obradovic 2008; Kuo and Means 2012).
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Table 4.1 Impact of the 2004 Indian Ocean Tsunami on the education sector

Effects on students and

Country Schools damaged or destroyed teachers
India In Kerala, one government school required complete Seventy eight teachers
reconstruction and five needed major repairs. In Tamil | were reported to be dead
Nadu, 252 schools needed complete reconstruction, 19 | or missing
major repairs, and 49 minor repairs. In Andaman and
Nicobar Islands, 53 of the 208 primary schools, 29 of
the 92 senior secondary schools, and 18 of the 55
upper primary schools were seriously damaged by the
tsunami
Indonesia | 2,135 schools were either completely destroyed or 40,900 students and
heavily damaged. Of these, 1,521 were primary 2,500 teachers died or
schools were missing
Maldives | About 100 of the country’s 315 schools were affected, | There was a considerable
of which two-thirds were destroyed or suffered severe | loss of the country’s
damage teachers; 40 % of the
expatriate teachers did
not return to the Maldives
after the tsunami
Sri Lanka | 182 schools (5 % of the total number of schools) were | Some 80,350 students
severely damaged or destroyed, while 287 schools and 3,300 teachers were
served as emergency shelters for thousands of people displaced from schools in
made homeless ten districts
Thailand | A total of five schools were fully destroyed and 51

were slightly damaged

References: ADB, UN, and World Bank 2005; Bitter and Edirisinghe 2013; Jovel 2005; Shaw et al.
2012; UNICEF 2005a, b; UNICEF 2009a, b, ¢, d; UNICEF 2010

In the aftermath of a disaster, the resumption of schools can symbolize community
survival. Failure to prioritize school re-opening after a disaster jeopardizes commu-
nity recovery (Bastidas and Petal 2012).

In an effort to extract valuable lessons for future disasters, we have studied
and analyzed the education sector recovery efforts implemented in India, Indonesia,
the Maldives, Sri Lanka, and Thailand. It is hoped that the positive recovery experi-
ences obtained from the five countries can be adapted and applied in other places.
Knowledge transfer from the experiences of the featured five countries might be
able to help in expediting recovery and building back better and in avoiding proven
ineffective measures.

4.2.1 India

In India, more than 2.7 million people were affected by the tsunami in the coastal
areas of Andaman and Nicobar Islands, Tamil Nadu, Puducherry, and Kerala (Nikku
et al. 2006). In some communities, schools were destroyed or badly damaged
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(Rodriguez et al. 2006). In Kerala, one government school in Kollam required
complete reconstruction and five needed major repairs (ADB, UN, and World Bank
2005). In Tamil Nadu, 252 schools needed complete reconstruction, 19 required
major repairs, and 49 were in need of minor repairs (ADB, UN, and World Bank
2005). On the Andaman and Nicobar Islands, 53 of the 208 primary schools, 29 of
the 92 senior secondary schools, and 18 of the 55 upper primary schools were seri-
ously damaged by the tsunami (UNICEF 2005a).

In the states of Kerala and Tamil Nadu, government authorities acted promptly in
collaboration with NGOs in ensuring that most children returned to school, in
replacing books and uniforms, in making minor repairs, in organizing alternative
sites for holding classes, and in providing transport (UNICEF 2005a). NGO volun-
teers organized interactive sessions with children beyond school hours and assisted
in cleaning and improving the appearance of classrooms (UNICEF 2005a). The
United Nations Children’s Fund (UNICEF) played a supporting role by delivering
school supplies and sports equipment, rebuilding libraries, organizing play activi-
ties for children, and training teachers to recognize signs of distress and provide
basic emotional counseling (UNICEF 2005b).

Some of the immediate recovery needs in the aftermath of the tsunami included
finding alternative hosts for relief camps so that schools would no longer be used for
that purpose and classes could resume; lack of potable water in many schools;
ensuring communities were consulted and issues of access, especially of girls, were
taken into consideration when relocating schools (ADB, UN, and World Bank
2005). The recovery experience of one affected school is shown in Box 4.1.

Box 4.1 School Recovery at P.S. High School (North) (Source: Shaw et al.
2012)

P.S. High School (North) is located in a coastal area in Mylapore, Chennai. It
has about 450 students and 20 teachers. Although the school was not directly
affected by the tsunami, the houses of several students were damaged. A large
number of students were paralyzed by fear due to the massive devastation and
chaos caused by the tsunami.

In the aftermath of the deadly tsunami, Disaster Management was main-
streamed as a subject to be taught at public schools in Tamil Nadu and this
initiative took effect in 2005. At the P.S. High School (North), disaster educa-
tion is now taught in standards 610 science classes. In the science exhibition
organized by the Tamil Nadu State Government in 2008, P.S. High School
(North) emerged as the winner in the Chennai District. Using a model,
P.S. High School (North) made a presentation on how to explain to school
children the impacts of a tsunami.

(continued)
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Box 4.1 (continued)

Demonstration of an occurring tsunami (model)

Further activities at the P.S. High School (North) included programs of tree
planting and town watching supported by the United Nations International
Strategy on Disaster Reduction (UNISDR), Madras University (local univer-
sity), and Kyoto University (Japan). These programs took place in 2008.
Today, disaster education is continuously taught at this school to sensitize
students about potential disasters. This is still done in cooperation with
Madras University. Disaster education is crucial to be taught as school chil-
dren are valuable transmitters to their wider communities.

4.2.2 Indonesia

Indonesia suffered the most severe impacts of the 2004 Indian Ocean Tsunami due
to its proximity to the epicenter of the earthquake. The tsunami caused the loss of
thousands of lives and the displacement of a huge number of people. Three months
after the tsunami, a strong earthquake on the island of Nias further added to the
catastrophe. The two disasters caused overwhelming destruction to infrastructure,
including education facilities. The tsunami damaged 2,135 schools in Indonesia
leaving 150,000 students without schools (Shaw et al. 2012). In Aceh, about 41,000
students and 2,500 teaching and non-teaching staff were killed or missing, and
about 150,000 children lost their schools (UNICEF 2009a). Substantial administra-
tive and professional capacity of the education system was lost. In addition, dam-
aged roads and broken telephone lines made communication among national,
provincial, district, and sub-district government offices difficult (UNICEF 2009a).
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Prior to the tsunami, the education sector in Aceh had been already reeling from
the devastation of 30 years of armed conflict. Because of this post-tsunami responses
in Aceh had to deal with social and systemic displacements that were significantly
more complex than those produced by the tsunami alone (UNICEF 2009a).

Despite the tragedy, schools reopened 1 month after earthquake and tsunami
(UNICEF 2010). Following its Core Commitments for Children in Emergencies
(CCC), UNICEF and the Provincial Office of Education (POE) in Aceh led the first
back-to-school campaign after the tsunami. More than 800,000 children (90 % of
those at school age) were able to resume their schooling (UNICEF 2009a).
Information materials, meals, stationery Kits, sets of textbooks, school tents, School-
in-a-Box kits, and recreation kits were distributed. The recovery experience of one
affected school is shown in Box 4.2.

But the scale of destruction meant that permanent schools were not in place for
several months. Major challenges in the recovery of the education sector included
the following: many government employees died during the disaster; the presence
of over 300 local and international NGOs completely overwhelmed government
counterparts; and there was lack of clear directions of authorities of different gov-
ernment bodies, creating confusion and misunderstandings among actors (UNICEF
2010). There was also overlapping of school sites due to lack of communication
among different actors and levels of education authorities. The communities also
made several agreements with various humanitarian agencies as a ‘protection’
mechanism, because they had become used to ‘empty promises’ previously made to
them (UNICEF 2010).

According to UNICEF (2009a), education policy changes that can be tied directly
to the tsunami and its aftermath have been few and not especially significant.
Financial and technical resources have been most influential in enabling the imple-
mentation of already existing policies, which had previously lacked support and
attention due to the armed conflict in Aceh.

Box 4.2 School Recovery at SDN 81 Banda Aceh School (Source: Shaw
et al. 2012)

SDN 81 Banda Aceh School is located two kilometers from the coast. It has
200 students and teachers. Since the school is located near the coast, the school
building was completely destroyed and swept away by the big waves of the
tsunami. It caused a large number of casualties among students and teachers,
of which only 62 students survived. Classes were suddenly interrupted. The
school children and the teachers were evacuated to a safer place. Some of the
classes were conducted in an emergency shelter and some classes were con-
ducted in open ground. The school children and the teachers of SDN 81 Banda
Aceh School resumed classes in various means that they could think of.

In 2005, the Allianz Group in cooperation with the German Agency for
Technical Cooperation (GTZ) constructed a school building for SDN 81

(continued)
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Box 4.2 (continued)

Banda Aceh School. Allianz employees worldwide donated money amounting
to 210,000 euros to fund the school construction project. Staff of Allianz
Indonesia identified, coordinated, and monitored the project. The school
rebuilding process commenced directly at the beginning of 2005 and it was
accomplished 1 year later, in January 2006.

Aside from Allianz, the Indonesian National Commission for Child
Protection and a bilateral Indonesian-GTZ technical cooperation were
involved in the recovery and reconstruction process. With six classrooms, a
library, a prayer house (Musholla), a ritual cleaning place, and a school guard-
ian house, the school provides basic community support. Two of the class-
rooms are linked and can be used as a community assembly room, and in the
event of extreme weather conditions, the second story can be used as a shelter
for up to 900 people. In addition to the essential role as a project coordinator,
employees of Allianz Indonesia have volunteered to become foster parents of
schoolchildren. As foster parents, every year employees sponsor textbooks,
uniforms, and school supplies, as an effort of supporting the continuation of
students’ education.

New school building donated by international donors

The recovery process cemented a bond between the students, teachers,
and donors. Along with the newly built school, a new education perspective,
especially for disasters, is strengthened. By the provision of a community
assembly room in the school area, it allows mutual attachment of school and
community education.

49
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4.2.3 Maldives

The tsunami had a substantial impact on the education system in the Maldives.
The tsunami flooded all but nine islands, causing significant damage to infrastructure,
including educational facilities. Financial losses in the education sector was esti-
mated at USD 21.1 million in rebuilding and construction costs, school supplies,
uniforms, equipment, and teaching and learning materials (UNICEF 2009b). About
100 of the country’s 315 schools were affected, of which two-thirds were destroyed
or suffered severe damage (UNICEF 2009b). There was also a considerable loss
of the country’s teachers; 40 % of Maldives’s 1,800 foreign contract teachers
(35 % of the entire teaching force) who were on vacation when the tsunami hap-
pened did not return to the Maldives after the tsunami (UNICEF 2009b). To address
the human resource gap immediately following the tsunami, UNICEF and the
Maldivian Ministry of Education collaborated in a successful and innovative effort
to recruit 180 final-year students from the College of Higher Education, Faculty of
Education, to replace the large number of foreign teachers who did not return.
Called the “tsunami teachers” by the schools, they were in place very quickly,
brought improvised teaching aids with them, and had the advantage of speaking
Dhivehi. This enabled schools to be available to children during the recovery period
(UNICEF 2009b). The experience also helped to provide on-the-job training that
would contribute to the teachers’ development and teaching abilities.

Recognizing the need for trained teachers, particularly in the primary schools,
the Ministry of Education also initiated a system of ‘twinning’ between schools in
Malé and those on the islands, an arrangement through which Malé staff could visit
affected schools, provide them with lesson plans, undertake informal training work-
shops, and demonstrate active learning methods (UNICEF 2009b). Overall, there
was relatively little major shifting of students and schools after the tsunami. But the
migration to the capital from the atolls put extra demand on the overcrowded schools
in Malé (UNICEF 2009b).

4.2.4 Sri Lanka

The 2004 Indian Ocean Tsunami was the largest natural disaster to ever affect
Sri Lanka. More than 35,000 people were killed, one third of whom were chil-
dren. The country was already under great strain prior to the tsunami due to a lengthy
armed conflict between the Liberation Tigers of Tamil Eelam (LTTE) and the
Government of Sri Lanka, which had previously resulted in 65,000 deaths and dis-
placed up to 700,000 people (UNICEF 2009c). Out of 25 districts in Sri Lanka, 14
were affected by the tsunami, with nine designated as those in need of the most
recovery assistance. Six of these nine districts were simultaneously impacted by the
conflict. The conflict created barriers in getting aid to LTTE-controlled areas, with
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issues of unequal distribution of resources between geographical areas and between
tsunami-displaced and war-displaced persons (UNICEF 2009c).

The tsunami caused significant impact on the education sector, damaging or
destroying 182 schools representing 5 % of all schools and displacing more than
80,000 students and 3,000 teachers (UNICEF 2009c). But despite considerable
challenges, schools reopened in the third week of January 2005 to restore normality
to children’s lives and prevent a serious break in the regular learning cycle (UNICEF
2009c). There were public announcements informing families that children would
be allowed to attend school without uniforms and birth certificates. But resumption
of schooling did not mean all children immediately returned to school. In the few
schools that reopened, attendance was about 50 %. Many children died or were
injured during the tsunami and some parents hesitated to send their children back to
school because of safety concern.

In Sri Lanka, especially significant in the recovery process and in fostering social
inclusion and participation was the establishment of the Tsunami Education
Rehabilitation Monitoring Trust (TERM). TERM is an NGO created by the Ministry
of Education mandated with coordination and monitoring of the overall construc-
tion program and was responsible for implementing the requirements and standards
for repair and reconstruction (UNICEF 2009c).

A critical factor to the success of education recovery was the overall strength of the
education sector before the tsunami (UNICEF 2009c). A series of national plans
provided the framework for restoring the education system in broad terms of equity in
access, quality of teaching and learning, and efficiency in management and service
delivery. The rapid response of the Government, the availability of funds and expertise
from a wide spectrum of donors, and the resilience of communities themselves enabled
the country to cope with the effects of the disaster with relative speed and success.
Critically contributing to children’s capacity to return to school were the following:
health services were restored; food aid was provided to over 900,000 people; and
repairs to basic infrastructure such as major pipelines and water sources, roads, bridges,
electricity and telephone lines, were undertaken with speed (UNICEF 2009c¢).

4.2.5 Thailand

The 2004 Indian Ocean Tsunami caused widespread devastation along Thailand’s
400-km southern coastline, directly affecting 407 villages and completely destroying
47 of them (UNICEF 2009d). Fortunately, the tsunami’s impact on the education
sector was minimal in Thailand. According to the Thai Ministry of Education, a
total of five schools were fully destroyed and 51 more were slightly damaged (Jovel
2005). Most schools reopened on January 4, 2005 (UNICEF 2005b). Back-to-school
campaigns and creation of secure temporary learning spaces enabled pre-tsunami
enrollment levels to be attained before the end of 2005 (UNICEF 2009d).
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4.3 Similarities and Differences in Education
Sector Recovery

Education sector recovery may include the resumption of education activities under
special conditions to compensate students for the loss of educational opportunity
(World Bank 2010). Recovery activities may include intensive utilization of undam-
aged education facilities by establishing several daily shifts instead of the normal
schedule; rental of alternative premises for holding classes; and setting up temporary
classrooms by using tents, containers, or other similar facilities. Another common
recovery activity is the immediate replacement of essential education materials.
Special schemes for fast track the training of new teachers may be implemented in
the case of massive disasters that have a heavy toll on human life (World Bank 2010).
In the following sections, the experiences of the affected countries in addressing
important recovery issues will be compared.

4.3.1 Education Sector Recovery Coordination

When the 2004 Indian Ocean Tsunami occurred, discussions to implement a cluster
approach in emergencies to improve coordination among various actors were still in
progress within the UN system (UNICEF 2009d). The cluster approach was not
carried out in this disaster. Different coordination mechanisms were used.

In Indonesia, due to unusually large funding in the wake of the tsunami, there
was a proliferation of agencies working in the education sector (Telford and
Cosgrave 2006). From July 2005 onward, education sector coordination meetings
were held every 2 weeks. Minutes of the meetings were distributed through a mailing
list of over 150 organizations and individuals (UNICEF 2009a).

In the Maldives, over the first few days and weeks following the tsunami, the
Ministry of Education and donors cooperated in assessing and acting on the situa-
tion of schools under the umbrella of a recovery task force (UNICEF 2009b). By the
end of January, all affected schools had been visited and assessed and preparation of
rehabilitation plans had begun.

4.3.2 Resumption of Classes

In all countries affected by the tsunami, children were back in school relatively
quickly (Telford and Cosgrave 2006). Governments and partners cleaned, con-
structed, or made available existing buildings, temporary schools, and tents and
provided learning materials, books, uniforms, school bags, and school furniture to
hundreds of thousands of children. Some local governments, such as the Tamil
Nadu State Government in India, provided midday meals in schools, supported by
UNICEF, who provided plates, tumblers, and water containers for the schoolchildren
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(Nwe 2005). However, when schools reopened in India, attendance ran as low as
30 % (UNICEF 2005b). In the Maldives, Sri Lanka, and Thailand, UNICEF carried
out repairs and rehabilitation of schools where damage had been relatively light and
where the buildings were still safe for children (UNICEF 2005b).

The recovery of education systems is essential to the protection of children in the
affected areas (Lauten and Lietz 2008). When students feel that teachers and friends
support them, they are more likely to engage in normal activities, even in the face of
significant adversity (Wickrama and Kaspar 2007). Delayed resumption of classes
could lead students to retreat to the past as an escape from present worries, spurring
depressive feelings that might eventually result in the development of disorders.
It is observed that for many people who are hurting, a busy schoolyard is the best
medicine (UNICEF 2005b).

4.3.3 Repair, Reconstruction, and Relocation
of School Buildings

Under a “building back better” strategy, reconstruction of destroyed schools aims to
ensure future disaster resilience through strict enforcement of improved construc-
tion standards and improved quality of education facilities (World Bank 2010).
Non-disaster resilient schools not only kill or injure students and teachers, the
destruction of the physical educational infrastructure can be a great economic loss
for a country. The flip side of the coin, however, is that the destruction of old and
unsafe physical assets offers the opportunity to replace them with safer infrastruc-
ture (Baez et al. 2010). In Indonesia, school buildings that were no longer safe
because of the continuing earthquakes had to be demolished (Nwe 2005).

Investing in strengthening school structures before a disaster occurs reduces
long-term costs, protects generations of children, and ensures educational continu-
ity after disaster events (UNISDR 2006). However, gaps in practice persist. There is
evidence that in newly built schools in Aceh, builders may not have adequately
addressed construction criteria for earthquake preparedness and education adminis-
trators in various schools were unaware of the current or planned state of safety and
protection standards (UNICEF 2009a).

In Sri Lanka, progress in the restoration of damaged schools was neither linear nor
smooth (UNICEF 2009c). There were delays in the rehabilitation and reconstruction
of some damaged or destroyed schools. Students in several areas have had to continue
in damaged buildings and sheds because no donor has assisted, the community has
refused to relocate the school, or there was a resurgence of armed conflict.

4.3.4 School—Community Partnerships

In some cases, post-tsunami interventions appeared to have reinforced community
links to schools (UNICEF 2009c). In Sri Lanka, there was a high degree of in-kind
support from parents, many communities contributed to decisions on school
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relocation and back-to-school campaigns, and some supported extracurricular
activities. There appeared to have been a shift in perception, away from the state as
exclusively responsible for the welfare of schools to one in which parents and
community-based organizations are more involved and have a sense of shared com-
munity ownership. For example, some School Development Societies (SDSs) were
revived, allowing parents and communities to participate in school management
activities. Mechanisms that link the school to its community remain necessary
constituents of effective child-friendly learning, but are typically expected to act
with resources that are technically too limited and short-term. In the Maldives,
significant attention was given to making community mobilization the cornerstone
of the recovery process, a point of departure that continued through much of the
relief to recovery transition in the education sector (UNICEF 2009b). Teachers and
community volunteers were trained to provide psychosocial support to children.

4.3.5 Integrating Disaster Risk Reduction into the Curriculum

Making disaster risk reduction education part of formal school curriculum fosters
awareness and better understanding of the immediate environment in which
children and their families live and work (UNISDR 2006). From past experience it
is observed that children who are taught about natural hazard risks can play an
important role in saving lives and protecting members of the community in times of
crisis. One classic example of this is the story of British schoolgirl Tilly Smith, who
saved many lives by urging people to flee from the shore when the 2004 Indian
Ocean Tsunami struck a beach in Thailand (Peek 2008). Her Geography class in the
UK had enabled her to recognize the first signs of a tsunami.

In Sri Lanka, with assistance from the German Society for International
Cooperation (GIZ), disaster risk management (DRM) was integrated into the school
curricula and in all pre-service and in-service teacher training curricula and respective
training modules (Bitter and Edirisinghe 2013). There was actually a conceptual
shift from DRM education to Disaster Safety Education (DSE). DSE aims to foster
disaster preparedness, prevention, and mitigation among school children and in
school communities.

On the tsunami-affected coast of Thailand, there are new curricula that focus exclu-
sively on tsunami (Wisner 2006). As an example of bilateral exchange, the Asian
Disaster Reduction Center in Japan developed tsunami teaching materials alongside
Thai teachers for use in schools in the tsunami-affected coastal areas of Phang Nga
and Phuket (Wisner 2006). A 40-page textbook was developed that covers not only
tsunami but earthquake, flood, fire safety, and evacuation (Wisner 2006). In another
example, Save the Children had supported the Thai Volunteer Association in develop-
ing a school curriculum on tsunami hazard in a participatory manner with children
that were affected by the 2004 Indian Ocean tsunami (Wisner 2006).

In-school DRR programs designed for young people have the potential for sig-
nificant impact of within communities (Peek 2008). When students are educated
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about hazards risk, they will share the knowledge with their households and the
larger community, hopefully leading to positive changes. Several studies have con-
firmed that children who participate in school-based hazards education programs
tend to have increased accurate knowledge of hazards, increased reports of hazards
preparedness at home, reduced levels of fear, and more realistic risk perceptions
than their peers who did not receive such kind of education (Peek 2008).

4.3.6 Recruitment and Training of Teachers

One critical outcome defining progress toward a better-built education sector
would be the adequate number of qualified and effective teachers (UNICEF 2009a).
In Indonesia, UNICEF recruited and trained more than 1,500 teachers to start teach-
ing in July 2005 to address staff shortages and subsidized their salaries for the first
6 months, after which the Government of Indonesia covered their salaries (UNICEF
2009a). Persistent insufficiencies of qualified teachers have not yet been resolved.
Based on surveys, teacher qualifications in Aceh’s primary schools continue to be
poor (UNICEF 2009a).

In the Maldives, low numbers of trained teachers and low retention rates at all
grade levels among those trained specifically in child-friendly active learning and
teaching persist (UNICEF 2009b). There is continued deployment of untrained
teachers to fill short-term posts and reliance on foreign contract teachers. Preschools,
which do not fall under the formal school system, continue to struggle with poor
conditions of service for teachers (UNICEF 2009b).

4.3.7 Reaching Out to the Most Disadvantaged Children

As part of the recovery of the education sector, the issue of reaching out to the poorest
and most disadvantaged children, especially those who had never been to school
before, needs to be addressed (Nwe 2005). In the education sector evaluation in
Indonesia, findings showed that there should be a proactive approach for seeking
out children not in school, including those with physical disabilities or special needs
(UNICEF 2009a). The need to improve inclusion was also not evident in the conflict
areas in Aceh (UNICEF 2009a).

In the Maldives, although the Ministry of Education had begun to make progress
on addressing the situation of children with special needs, the more vulnerable,
hard-to-reach children were not actively sought out and the numbers of excluded
children may be higher than what official numbers suggest (UNICEF 2009b).

In the past in India, marginalized children from the fishing and historically
discriminated Dalit (untouchable) communities did not go to school. To prevent this
trend from continuing, several actions have been taken (Nwe 2005). Some schools
had been instructed to exempt tsunami-affected students from fees for a year.
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Children from certain vulnerable groups were eligible for free education through
government schemes. District education officials, UNICEF, and NGO partners
began a post-tsunami campaign to identify children not in school and enroll them in
a catch-up or bridging program, with a view to channeling them into the formal
school system.

In Thailand, the Government provided education grants to all orphaned chil-
dren, which covered the period until the child graduated from higher education
(Nwe 2005).

4.4 Ongoing Challenges

Recent tsunami events have increased tsunami awareness throughout the world,
leading to the emergence of a “tsunami culture” (Esteban et al. 2013). Such tsunami
cultures already existed in a number of countries, such as Japan or Chile, due to the
numerous events that took place in the past, and which continue to linger in people’s
memory either through oral transmission or education. In other places, the cultural
link to past events is less clear. It is imperative that the awareness about disasters
continues to be enhanced so that safety measures are promoted in all areas at risk of
tsunamis.

Stronger participation of communities, community-based organizations, and
NGOs in the education sector recovery should be supported to leverage their knowl-
edge and encourage their commitment to sustaining and strengthening outcomes of
tsunami interventions. Recovery investments should be protected by planning for
sustainability, such as maintenance support and continuity of human resources
capacity development (UNICEF 2009a). There should also be continued support for
evidence-based systems of data collection and management to better inform policy,
strategic planning, and allow for strengthened monitoring and evaluation (UNICEF
2009a). Formal assessments should link interventions such as curriculum infusion
or teachers’ training with the learning outcomes of students. The validity, reliability,
and significance of education recovery statistics should be improved as a step toward
creating a reflective and self-correcting education system (UNICEF 2009a).

4.5 Conclusion

It is hoped that the lessons and experiences from the education recovery from the
2004 Indian Ocean Tsunami briefly presented in this chapter will contribute to
future efforts of the education sector in disaster-affected countries to achieve sus-
tainable recovery. Recovery efforts are most effective when they are informed by
the lessons learned from previous disasters as well as by knowledge of new disaster
risk reduction measures. Although disasters destroy education systems, they also
provide opportunities to “build back better.” Disaster-affected areas can take these
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opportunities to introduce and strengthen disaster risk reduction education, improve
the quality of education in general, offer child-centered teaching and learning meth-
ods, train competent education planners and managers and teachers, and produce
disaster-resistant, safe, and accessible schools.
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Chapter 5
Indian Ocean Tsunami Warning

System (IOTWS)

S.H.M. Fakhruddin

Abstract The tremendous loss of life resulting from 2004 tsunami emphasized the
necessity of establishing and improving tsunami warning systems in countries of
the Indian Ocean. For a rapid onset disaster (i.e. tsunami), a robust end to end early
warning system is necessary to protect lives and livelihood. Early warning system
(EWS) is an integral part of human to influence perceptions, decisions and behav-
iour in times of adverse conditions and crises. The Indian Ocean Tsunami Warning
and mitigation System (IOTWS) has developed rapidly since its establishment after
the Indian Ocean Tsunami of 2004. One of the major elements of the IOTWS is the
concept of a Regional Tsunami Service Provider (RTSP). An RTSP is a centre that
provides an advisory tsunami forecast service to one or more National Tsunami
Warning Centres (NTWC). The RTSPs have a number of requirements that they
need to meet (IOTWS, Report of intersessional meeting of working group 5, 2009).
An early warning system need to integrated science, institutions and society for
hazard detection to trigger warning, influences behavior for decision making and
community response. The notion of the Last Mile originated from the need that
EWS have to reach people at the local and community level with appropriate infor-
mation in order to ensure that anticipated responses at the Last Mile can take place.
The issues of the Last Mile underscore that EWS need to pay more attention to risk
knowledge, response capabilities, and vulnerabilities of communities, including
aspects of temporary and long-term migration. This chapter discuss about the
evaluation of IOTWS, current status, risk assessment and major gaps still remains
in the system. This chapter also presented some good practices and lessons learned
based on recent incidents to strengthen IOTWS.
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5.1 Introduction

Coastal inundations are an increasing threat to the lives and livelihoods of people
living in low-lying, highly-populated coastal areas. Of them, tsunami is one of the
most devastating natural coastal disasters. Most of large tsunamis are generated by
submarine earthquakes occurring in subduction zones. Tsunamis can also be triggered
by volcano eruptions and large landslides. Although the skill for predicting earth-
quake is still in its infancy, a tsunami warning system is still possible for a distant
tsunami if the tsunami can be detected in the open-ocean. Information on the arrival
time and the height of leading tsunami wave in areas far away from the source region
can be predicted with some confidence (Wei et al. 2003; Joseph 2011).

Early warning is a key element for disaster risk reduction. Early warning systems
alone do not prevent hazards turning into disasters, early action is essential in order
to mitigate potential damage (World Disasters Report 2009; Assilzadeh and Mansor
2011; Behrens et al. 2010; Borga et al. 2011; Diodato et al. 2011; Essink et al. 2010;
Frédéric and Patrick 2008; Hapuarachchi et al. 2011). Early warning and early
action together can save thousands of lives and livelihoods; reduce vulnerability and
strengthen resilience. Nevertheless without lead time to react an early warning is
almost ineffective (Babel et al. 2013; Fakhruddin 2013; Parker et al. 2005). The
World Disaster Report 2009 said

Communicated the importance that understanding early warning as a system rather than a
technology highlights the need to address risk assessment, communication and dissemination,
and preparedness to act with the same level of commitment provided to the technological
aspects of early warning (WDR 2009).

Therefore a breakdown in any one of these elements of early warning can cause
warning messages to fail to reach and motivate their intended recipients. The United
National International Strategy for Disaster Risk Reduction (ISDR) provides a
framework for an effective tsunami early warning system that is people-center and
integrates four interrelated elements: (1) knowledge of risks faced, (2) technical
monitoring and warning service, (3) dissemination of meaningful warnings to those
at risk, and (4) public awareness and preparedness to act. While tsunami warning
centers are focused primarily on monitoring and warning, they play a vital role in
providing technical input and developing community partnerships for the other ele-
ments of risk reduction that are essential for an effective tsunami early warning
system. For any natural hazard mitigation is a complex endeavor that requires direct
links between natural and social sciences (Liu et al. 2009). For example, an effective
early warning system must include not only the ocean technologies to accurately
detect an emerging tsunami, but also a public notification system through which the
population can be timely warned by the local government and other sources.

In the aftermath of the Great Sumatra Earthquake 2004, countries of the Indian
Ocean basin formed an Intergovernmental Coordination Group (ICG) for the develop-
ment of an Indian Ocean Tsunami Warning System (IOTWS). The ICG/IOTWS was
formed under the auspices of the United Nations Educational, Scientific, and Cultural
Organization (UNESCO) Intergovernmental Oceanographic Commission (IOC).
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Subsequently, ICGs have also been established in the Caribbean, Atlantic, and
Mediterranean basins to guide the development of tsunami warning centers in those
areas. The ICG/IOTWS coordinates the implementation of an Indian Ocean wide tsu-
nami warning system that is being established as a network of national systems. The
network comprises of National Tsunami Warning Centres (NTWC) in each Member
state receiving tsunami advisories from Regional Tsunami Advisory Services
Providers (RTSPs) that are establishing capabilities to issue regional tsunami bulletins
for the Indian Ocean. The National Tsunami Warning Center’s (NTWCs) of individ-
ual countries, through bilateral agreements, will be able to choose the RTSP(s) from
which they wish to access tsunami watch information from. Ultimately it is the
NTWCs, operating within the legal framework of the sovereign nation in which they
reside and serve, that provide warnings, watches, and advisories to their citizens, pub-
lic and private agencies. The IOTWS will therefore operate as a “system-of-systems”.
This will require all tsunami watch information to be interoperable, i.e. use common
and agreed formats for information exchange, address service requirements, follow
agreed, high-level operating Standard Operating Procedures (SOPs), share informa-
tion on procedures and processes. The IOTWS implementation plan outlines the
RTSP service requirements and capabilities, Concept of Operations (ConOps), SOPs,
performance indicators, and implementation schedule (IOTWS 2009). A tsunami
warning system can only be successful if it spans the continuum of activities associ-
ated with an “end-to-end” approach. An end-to-end tsunami warning system begins
with the rapid detection of a tsunami wave and ends with a well prepared community
that is capable of responding appropriately to a warning.

5.2 The Regional Tsunami Advisory Services Providers

The Pacific Tsunami Warning Center (PTWC), based in Ewa Beach, Hawaii, serves
as the operational headquarters for the Tsunami Warning System in the Pacific
(TWSP). PTWC works closely with other regional and national centers in monitor-
ing seismological and sea level stations and instruments around the Pacific Ocean to
evaluate potentially tsunamigenic earthquakes. The TWSP disseminates tsunami
information and warning messages to over 100 points across the Pacific. Regional
tsunami warning centers operated by the U.S.A., France, Russia, and Japan provide
regional warnings to the U.S. Alaska and west coast and Canada, French Polynesia,
and the northwest Pacific, respectively. The tsunami warning system in the Pacific is
one of the most successful international scientific programs with the direct humani-
tarian aim of mitigating the effects of tsunami to save lives and property. PTWC has
been working as interim RTSP for the Indian Ocean till after tsunami 2004.

From 12 October 2011 three centers Commenced operations as RTSP of them are
Australia (JATWC), India ITEWC), Indonesia (InaTEWS) (IOC, http://ioc-unesco.
org/). Roles and responsibilities of RTSP’s are as follows:

* Monitor earthquakes and provide timely initial earthquake information for those
that could generate a tsunami
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* Generate specific coastal-zone threat information using output from scenario
databases produced by tsunami models, using earthquake source information
and verified by sea level observations

* Provide timely tsunami products for use by NTWCs in preparation and issuing
of national tsunami warnings

* Monitor tsunami propagation and provide updated tsunami wave amplitude
observations

* Receive timely National Warning Status Reports from NTWCs and show on
RTSP Public Webpages

* Provide public bulletins of tsunami events, containing National Tsunami Warning
Status information

» Serve as a backup centre to other RTSPs

e Serve as an NTWC for the country in which it resides

IOTWS has three defined RTSP Service Levels for tsunami events: Service
Level 1—Earthquake Information (in operation); Service Level 2—Tsunami
Threat Information (in operation) and Service Level 3—Inundation Mapping (not yet
in operation).

» Service Level 1—(in operation) provides detection and reporting of earthquakes
potentially capable of generating tsunamis (above magnitude 6.5 km and undersea,
or near coast); optional qualitative threat assessment (e.g. “earthquakes of this size
sometimes have the potential to generate ocean-wide tsunamis...”) and report
generated shortly after earthquake (target 10 min)

e Service Level 2—(in operation) provides assessment and reporting of tsunami
threat, providing specific information for coastal zones, predicted maximum
wave amplitudes; predicted times of arrival; predicted coastal zones above threat
threshold and tsunami wave observations received

» Service Level 3—(not yet in operation) to provide NTWCs under bilateral agree-
ments with RTSPs will develop enhanced national tsunami warnings using like
inundation mapping, risk and hazard assessments

As risk reduction at the community level, people need very simple information
about the local level risk and inundation scenarios to take appropriate response. For
this a well established service level 3 is essential. Unless a well functioning service
level 3 people at the coast are highly vulnerable.

RTSP services are Tsunami Advisory Information for NTWCs only and RTSP is
not authorized to provide warnings. National Tsunami Warnings are the responsibil-
ity of the NTWCs (unless bilateral arrangements are established between an NTWC
and an RTSP). RTSPs generate Service Level 1 Earthquake Bulletins for all global
undersea earthquakes with magnitude>=6.5. RTSPs then generate Service Level 2
Threat Assessment Bulletins for all Indian Ocean earthquakes and earthquakes out-
side the Indian Ocean if the magnitude is>=8.0. RTSPs tsunami bulletins for
NTWCs are located on password-protected websites, in the form of earthquake
Bulletins, tsunami threat assessment bulletins: no threat, potential threat and
confirmed threat; final bulletin (threat passed). RTSPs transmit Notification
Messages to NTWCs, notifying that the bulletins have been generated (modes of
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dissemination: WMO GTS circuits, email, fax, SMS). RTSP password-protected
websites contain all the generated tsunami bulletins; maps showing the tsunami
source, tsunami energy dispersion, and threatened coastal zones; tables giving
details of the predicted tsunami wave heights and arrival times in each Indian Ocean
coastal zone. The NTWC Warning Status Reporting Form, for NTWCs to report
their current national warning status back to the RTSPs. RTSPs are also required to
provide public bulletins with information about the tsunami source, tsunami wave
observations, and the national warning status of each Indian Ocean country.

The tsunami prediction information provides for each coastal zone containing
maximum tsunami wave amplitude at the shore line (max_beach); maximum tsu-
nami wave amplitude in deep water (max_deep) and depth of the water. The threat
categories are Threat or No Threat, based on 0.5 m threshold at shore line (i.e. | m
wave crest-to-trough)

e TI1—Arrival time of the first detectable tsunami wave (2 cm positive amplitude
wave)

e T2—Arrival time of first wave exceeding 0.5 m threat threshold

e T3—Arrival time of maximum amplitude wave

e T4—Arrival time of last wave exceeding 0.5 m threat threshold

The Table 5.1 shows the bulletin type and content of RTSP.

The heart of a tsunami warning system is its operations center. The primary mission
of a full service NTWC or RTSP is to provide accurate and timely tsunami warnings
and bulletins to coastal populations in its area of responsibility (AOR) 24 h per day,
7 days per week. To accomplish this mission a tsunami warning center detects and

Table 5.1 Bulletin type and Content of RTSP

Bulletin type

Type 1 Earthquake | Earth quake information, plus optional Target within 10 min
bulletin qualitative threat assessment

Type 2 Threat No threat bulletin, based on assessment using Target within 20 min

assessment bulletin | model scenarios
Potential Threat Bulletin, based on assessment
using model scenarios. Contains specific threat
information for each coastal zone

Type 3 Threat Confirmed threat bulletin based on real time When the first real time
confirmation sea level confirming a tsunami was generated. | sea level observation
bulletin Also contains specific threat information for confirming tsunami
each coastal zone waves is available
Type 4 Updates Confirmed threat bulletin containing real time | Hourly updates/as and
sea level observations and specific threat when the subsequent
information for each coastal zone. Also real-time sea level

contains THREAT PASSED information for observation are
zones where all significant waves have passed | available
Type 5 Final THREAT Passed all zone 120 min after the last
bulletin exceedance of 0.05 M
threshold at last Indian
Ocean member state
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analyzes earthquakes throughout its adjacent ocean basin. Earthquakes that are above
a previously established threshold activate the center’s alarm system and initiate an
earthquake and tsunami investigation that includes the following four basic steps:

* Locate and characterize the earthquake’s source and the probability of it creating
a tsunami via the collection of data from seismic networks;

* Review automated earthquake analysis, and modification of the automated
results by the duty scientist (watch stander) if necessary;

e Obtain sea level data from tide gage sites, and where available, data from
Deep Ocean Assessment and Reporting of Tsunamis (DART) buoys, to verify the
existence of a tsunami and to calibrate models; and

* Prepare and disseminate information to appropriate emergency management
officials and others.

5.3 End to End Early Warning System

Early Warning Systems (EWSs) provide warning information that enable policy-
makers, responders, and the community at large to plan and implement emergency
response programs. The Hyogo Framework for Action 2005-2015 emphasized that
early warning systems must be centered on the needs of people, implying that warn-
ings must be timely and understandable to those at risk. Despite the great advances
in technology and EWSs, most present systems have not completely served their
intended purposes as a result of weakness in some parts of the relevant EWSs, espe-
cially in areas of public response to official emergency edicts and actions (Quansah
et al. 2010). Problems were encountered at several levels, ranging from the insuffi-
cient application of existing technology, especially regarding the integration of vari-
ous systems pertaining to different and sometimes conflicting agencies, to the
almost complete absence of communities from the design process of alert messages
and procedures (Menoni and Margottini 2011). Other reasons for poor performance
of early warning systems are found in the areas of hazard detection failure, and
inadequate message design and communication.

There are challenges regarding conveyance of early warnings, as well as the
responsiveness of different communities following the provision of early warnings.
Hallegatte (2012) noted that the benefits from forecasts depend largely not only on
their accuracy, but also the trust of the population. A decision to evacuate people is
often difficult if the probability of false alarm is too high (or if the warning area is
too large): as, after a few unnecessary evacuations, the trust into the warning system
disappears, and the warning system becomes useless (Hallegatte 2012). Hallegatte
(2012) added that trust is often lacking due to poor communication from the special-
ists to the public, as well as the reluctance by specialists in explaining the limits of
forecasts and warning. Users of information seldom know how to use the information,
especially for forecasts that are always uncertain. Demeritt et al (2010) highlighted
that concerns about the effects of false alarms on public confidence in and respon-
siveness to warnings reinforce an institutional tendency to avoid issuing early warnings.
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This bias helps protect the public and forecasting agency against the costs of issuing
false alarms, but it also increases the risk that warnings will not be issued early
enough to allow precautionary action (Demeritt et al. 2010).

Therefore A breakdown in any one of these elements of early warning can cause
warning messages to fail to reach and motivate their intended recipients. From the
above statements and from other research of early warning, it’s clear that early warn-
ing is not helpful unless its reach to the people who need to act. To response to the
early earning the information need to understand and internalized by the people.
Thus an interpretation and translation of the science information is essential. People
do not immediately respond to early warnings because people worldwide first “search”
for additional information to “confirm” that they are really at risk. This searching
happens despite the technology used to give warnings. Searching is a social phenom-
enon. It involves talking things over with others and seeking to hear the same warning
multiple times from different sources. Warned people turn to friends, relatives, and
strangers to determine if they agree that risk is present and if protective actions are
warranted. This process, constructing new perceptions of risk out of existing percep-
tions of safety adds time before protective actions are taken—it is fundamental to all
human beings worldwide, and it is difficult to change. Early public warnings work
best when they are under mandate from a government that is trusted as they can facili-
tate the process and speed it along (World Bank and UN 2010). Ignoring these basic
human warning elements may continue to cost lives. Figure 5.1 shows an end to end
early warning system structure.

A NTWC or RTSP might not be directly responsible for some of the links in the
end-to-end chain. In many cases, other government agencies and private groups will
be charged with taking Center products and notifying the populous. These authorities
must provide understandable safety messages to the public to ensure that persons at
risk move to safe areas. Even when not directly charged with notification and action
planning, the Center can contribute to stronger links in the overall chain if the center
understands and works with the other groups to insure the warnings get all the way
to the beach and proper actions are taken.

Successful end-to-end systems require cooperation at all levels, a commitment of
all stakeholders to work together during a tsunami warning, and over the long-term,
a sustained effort of activity to keep awareness and preparedness at high levels.
A mechanism to build organizational support that bring together stakeholders from
warning centers, emergency management and first responders, tsunami scientists,
and other government/non-government agencies, and the private sector. Due to the
infrequent nature of tsunamis it is also strongly advised that a tsunami warning
system be embedded in a multi hazards framework to ensure sustainability.

5.4 Risk Assessment and Communications

Risk communication has been understood as an interactive process of exchanging
information, knowledge and opinions between stakeholders regarding the nature
and associated risks of a hazard on the individual or community, and the appropriate
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strategies or responses to minimise the risks (Alan et al. 2002; Hoppner et al. 2010;
Hurford et al. 2012; Klein and Methlie 1990; Mirza 2011; Rahmstorf 2010; Rossa
et al. 2011; Tiranti and Rabuffetti 2010; Vogelbacher 2011). Overall, in Europe, risk
communication with the general public is largely limited to one-way communica-
tion aiming at informing the public (on the hazard, on risks, on mitigation and preven-
tion measures, on how to behave in the case of an event, and to promote acceptance),
raising awareness, triggering protective action, and warning of upcoming events
(Hoppner et al. 2010). Among the various information sources, print and media
approaches were the most frequently used methods of risk communication
(Fitzpatrick-Lewis et al. 2010). Hoppner et al. (2010) noted that too many sources
of risk communication were found to be problematic as they led not only to confusion,
but also reduced the credibility of both the message and the sender.

The observation has been that risk communications attempting to change people’s
attitude and behaviour (or to promote a particular behaviour) are still the most
prominent kind of communication in relation to climate related hazards (Hoppner
et al. 2010). Between rational (e.g. probabilities) and emotional appeals (e.g. per-
sonal consequences of hazard events) in risk communication, Hoppner et al. (2010)
argued that emotional appeals seemed more effective than rational ones. Similarly,
Fitzpatrick-Lewis et al. (2010) found no clear answer as to whether presenting
information through statistics and numbers was more effective than through narra-
tive styles such as personal accounts. According to Hoppner et al. (2010), a peren-
nial challenge in all risk communication is how to target the right safety message to
the right audience. Hoppner et al. (2010) noted that the public is not a single and
uniform entity. Therefore risk communications must be tailored to their require-
ments taking into consideration the differences in their experiences, interests and
needs. People generally paid attention to information delivered by sources that they
trusted and considered credible (Fitzpatrick-Lewis et al. 2010; Hoppner et al. 2010).
The conclusion drawn by Hoppner et al. (2010) was that risk communications alone
do not necessarily lead the public to take the desired and expected actions as people
are not simply passive recipients who receive risk communication messages and act
on them.

5.5 Warning Dissemination

Warnings are the end result of a sequence of actions taken by forecasters to inform
the public of a heightened probability of severe and/or hazardous weather that often
begins days in advance of the event (Stensrud et al. 2012). Early warnings are dis-
seminated in several ways. With respect to the communication mode, Moser (2010)
concluded that ‘face-to-face’ communication in dissemination of warnings was
more persuasive and impactful on personal behaviour than mass-media(ted) com-
munication (Hoppner et al. 2010). According to Hoppner et al. (2010), ‘one-way,
written or verbal communications tended to enable learning and active engagement
less well than dialogic and interactive forms of communication’. The RTSP product
format and dissemination are conducted through notification messages are issued in
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Fig. 5.2 RTSP’s warning dissemination procedures (source: BoM)

Table 5.2 RTSP’s performance indicators (source: IOC)

Indicators Time
Elapsed time from earth quake to generation of earthquake information bulletin 10 min
Elapsed time from earth quake to generation of threat assessment bulletin 20 min
Percent of countries issued notifications of product generation 100 %
Probability of detection of earthquakes with magnitude>=6.5 100 %
Probability of detection of tsunami above threshold (0.05 m) 100 %
Accuracy of earthquake location 30 km
Accuracy of earthquake depth 25 km
Accuracy of earthquake magnitude 0.03
Accuracy of tsunami forecast amplitude/height Factor of 2
Reliability of RTSP operations (power, computers, communications) 99.5 %

text format; bulletins are generated in both text and HTML formats on the websites;
graphics are generated in .jpg or .png format on the websites and spatial data is
also available in dbf format on the websites. Figure 5.2 shows the RTSP’s warning
dissemination procedures.

Notification Messages are transmitted to NTWCs via email, fax, SMS & GTS,
when an RTSP bulletin is generated. RTSP bulletins are available to NTWCs
through the RTSP password-protected websites. RTSP graphical products such as
coastal zone threat maps and tsunami energy maps and coastal zone spatial data are
also available to NTWCs on the RTSP websites. Table 5.2 shows the RT'SP’s perfor-
mance indicator.

For a rapid onset disaster like tsunami, a robust and redundant tsunami alert rapid
notification system (TARNS). TARNS refer specifically to the dissemination of the
tsunami alert from the central focal point at the national level to the public at risk
and all relevant entities within the country. Communication of a tsunami warning
from a regional Indian Ocean warning center to the Thai national focal point is
currently within the purview of other entities such as the Inter-governmental
Oceanographic Commission. TARNS protocols are unique to a country, influenced
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by government structure, culture, available technology, and mechanisms for mass
communication, existing infrastructure, and other factors. An effective TARNS
consists of three components:

* A system design and plan that includes: regulatory framework, respective roles
and responsibilities of government levels, role of the media, schematic of com-
munication pathways for the warning, required interagency agreements, standard
operating procedures that are updated annually, checklists and provisions for
periodic testing and evaluating the system.

* Appropriate technology to facilitate rapid movement of warning information as
per the TARNS plan and operating procedures.

* Procedures to test and evaluate all aspects of the system on a routine basis as
identified in the TARNS plan and required by the characteristics of the technology
utilized.

5.6 Community Interpretation and Response

Forecast interpretation and decision making processes are the major components for
community level preparedness and response for any hazards. However, perceptions
of risk vary not only across natural hazards, but also across individuals and groups
of individuals, and this has an influence on forecast interpretation at community
level (Hoppner et al. 2010). Different perceptions of risk often lead to different
judgments of a situation and of the need to act. A resulting challenge for communi-
cation is to foster mutual understanding and to mediate between different views
(Hoppner et al. 2010). Hoppner et al. (2010) noted that the higher the perception of
risk, the stronger the desire to receive information and to engage in discussions/
decisions on the prevention and mitigation of hydro-meteorological hazards. There
was a tendency to delegate the responsibility for safety to the agencies in charge,
with a lack of personal involvement and urgency (Scolobig et al. 2012). Scolobig
et al (2012) added that feeling more or less endangered was linked to the conceptual
framing of the risk as the least concerned concentrated mainly on the presence of
structural devices, whereas the most concerned focused on the unpredictability and
exceptionality of the events, as well as on personal knowledge of the territory and
its danger sources.

Disasters manifest pre-existing conditions within the social, economic, physical,
and environmental fabrics of a society (Villagran de Leén 2006). Thus, community
studies are important in tsunami management. In summarizing lessons from
Thailand and Indonesia in the 2004 tsunami, Atwood (2006) suggests that disasters
lead to an exaggeration of previous inequities, enhancing the vulnerability of the
most vulnerable. At the onset of a disaster, most families are equally needy, but not
all are equally vulnerable. In planning a medium and long-term response it is impor-
tant to identify those who are most vulnerable. Baseline data are also crucial for
immediate assessment and response planning after a disaster event.
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Implementing an emergency response plan to an issued forecast or early warning
before the actual impact is a challenging task requiring collaborative efforts at all
levels of government, including federal, state, county, and local authorities and
significant prior planning and practice. In addition to forecast interpretation, failure
to interpret early warnings by the communities at risk of hydro-meteorological
disasters renders the EWSs useless. As such, a well-defined approach to data inter-
pretation at community level is also required to improve the utility of an early warning
system (Quansah et al. 2010). Hoppner et al. (2010) identified six steps that are
involved before a community can respond to an early warning. These include hear-
ing the warning; understanding the contents of the warning message; believing the
warning is credible and accurate; personalizing the warning to oneself; confirming
that the warning is true and others are taking heed; and then responding by taking a
protective action. According to Hoppner et al. (2010), a warning by itself may not
lead to action if the community at risk fails to interpret what actions they should
take. Community response to risk communications is a function of personal risk
perception, previous personal experience with risk, sources of information and trust
in those sources, as well as preferences for information (Fitzpatrick-Lewis et al.
2010). Prior education is therefore critical in ensuring that the community is able to
recognize and interpret environmental signals and respond appropriately, even in
the absence of official warnings (Gissing et al. 2010).

5.7 Conclusion

The 2004 Indian Ocean tsunami was the first natural disaster in recent memory that
affected many countries simultaneously, making it a truly international catastrophe.
Because of its sheer scale of impact, this disaster broke new ground in many aspects
of natural hazard management and response. How coastal communities manage
risks associated with major tsunamis is an issue of global importance. The IOTWS
now provides warnings to all Indian Ocean country members, reaching millions of
people who had no warnings in 2004. Furthermore, through IOC and other donors
initiatives tsunami hazard mapping and evacuation planning has been carried out for
hundreds of coastal communities to enhance community capacity on tsunami
hazards. The IOTWS is now fully operational, comprising a set of RTSPs issuing
tsunami advisories to all NTWCs of the Indian Ocean rim countries. The IOTWS
also developed the first international guidelines for tsunami hazard and risk assess-
ment. As well, warning systems are also being established in the North East Atlantic,
Mediterranean and Adjoining Seas, and the Caribbean. Protection is also being rein-
forced in the South West Pacific and the South China Sea. For effective tsunami
warning system must include not only the ocean technologies for accurately detect-
ing an emerging tsunami, but also a civil communication system through which the
local government can effectively and timely warn the population. In fact, the evacua-
tion time (how quickly a community can evacuate) is a key factor to make a warning
system effective. Thus it is essential to invest in disaster education and training.
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Investments leading to an increase in social capital will enable communities to cope
with disasters of all kinds. In the last decade tsunami warning systems have shown
asignificant development but it may get feeding based on the occurrences. Sustaining
RTSP is also essential to provide quality information with enhancement of service
level 3. To provide a service level 3 and end to end mechanism is essential.
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Chapter 6

Post-tsunami Urban Recovery Process
and Current Conditions in Sri Lanka,
Thailand, and Indonesia

Osamu Murao

Abstract Each country damaged by the 2004 Indian Ocean Tsunami adopted
individual recovery planning strategies according to the need for resettling victims
after the disaster. It is important to accumulate records of the different recovery pro-
cesses with comparative studies, and to clarify the relationship between each post-
disaster recovery process and strategy in discussions concerning future post-disaster
recovery initiatives. However, it is difficult to compare recovery phenomena because
of the different social, religious, political, or economic context in each country.

To remove the contextual bias from comparisons, a method for generating a
recovery curve, which is developed using a building construction dataset, was pro-
posed as a quantitative measure in previous studies by the author. This chapter first
outlines the social contexts and the recovery policy and planning conducted in three
countries, Sri Lanka, Thailand, and Indonesia, that were seriously damaged by the
2004 Indian Ocean Tsunami. Recovery curves are subsequently developed based on
the building construction dataset of temporary and permanent housing, and then
followed by a quantitative comparison. The result of the comparison indicates that
the swiftest recovery was in Sri Lanka, and the slowest was in Indonesia. Finally,
the physical conditions of areas affected by the tsunami as of 2012 are reported.

Keywords Comparative study ® Housing reconstruction ¢ Probability density function
* Recovery curve * Urban recovery strategy

6.1 Significance of Comparative Study
on Post-disaster Recovery

As of December 2013, 9 years have passed since the 2004 Indian Ocean Tsunami
struck the coastal areas of several Indian ocean rim countries. The author followed
post-tsunami urban recovery processes for several years in the three countries most
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devastated by the event: Indonesia, Sri Lanka, and Thailand. Each country adopted
individual recovery planning strategies according to the damage sustained and
social context, and most victims resettled themselves in permanent housing as a
result. To make future recommendations for recovery strategies, comparative stud-
ies, both qualitative and quantitative, are indispensable. However, it is difficult
to compare recovery phenomena because of the different social, religious, political,
or economic context in each country. To remove the contextual bias from compari-
sons, measures to quantitatively evaluate the recovery processes are necessary.

It is important to clarify the relationship between the recovery process and policy
after disasters in discussions concerning future post-disaster recovery initiatives.
For example, Haas et al. (1977) suggest a model of disaster recovery activity after
the 1906 San Francisco Earthquake. However, it is difficult to clarify the relation-
ship because of several complicated factors, such as the difficulty of collecting data
or diversity of social backgrounds.

Murao et al. (2007) proposed a method to construct a recovery curve for Chi—
Chi, one of the areas seriously damaged due to the 1999 Taiwan Earthquake, as a
tool to solve these problems. While there are many indicators for understanding the
urban recovery conditions after disasters, the authors chose the construction ratio of
necessary buildings in the affected areas, such as transitional/temporary housing or
permanent housing, as an important physical indicator for most victims who lost
houses. Following the research in Chi—Chi, recovery curves were developed for
Thailand (Murao et al. 2008), Sri Lanka (Murao and Nakazato 2010), and Indonesia
(Sugiyasu and Murao 2010) to assess those recovery processes after the 2004 Indian
Ocean Tsunami. These recovery curves were developed using the rate of construc-
tion of both transitional and permanent housing from the viewpoint of the urban
physical environment.

This chapter first outlines social contexts and the recovery policy and planning
conducted in the three countries, Sri Lanka, Thailand, and Indonesia, that were
seriously damaged by the 2004 Indian Ocean Tsunami. Recovery curves for these
countries are subsequently presented based on a building construction dataset of
temporary and permanent housing, and then followed by a quantitative comparison
to easily understand each recovery process. Finally, the physical conditions of areas
affected by the tsunami as of 2012 are reported.

6.2 Social Contexts and Outline of Policy and Planning
Conducted by Sri Lanka, Thailand, and Indonesia

It is necessary to conduct a comparative study on post-disaster recovery with social
contexts of the countries. Table 6.1 shows basic information of the three counties
as of 2004 before the 2004 Tsunami. Each social context is explained in the following
subsections.

The 2004 Indian Ocean Tsunami adversely affected several Indian Ocean Rim
countries, as shown in Table 6.2. This chapter focuses on Sri Lanka, Thailand, and
Indonesia for a comparative study.
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Table 6.1 Comparison of social contexts of the three countries (as of 2004)

Official name Democratic socialist | Kingdom of Thailand Republic of
republic of Sri Lanka Indonesia
Regime Republic Constitutional monarchy | Republic
Official language Shinhala, Tamil Thai Indonesian
Religion Buddhist 70 % Buddhist 95 % Muslim 77 %
Hindu 15 % Muslim 4 % Christian 13 %
Christian 8 % Followed by Christian, Hindu 3 %
Muslim 7 % Hindu, Sikh, and Taoist And others
Administrative Nine provinces Seventy-five provinces Thirty-three
divisions and the capital Bangkok | provinces
Area (km?) 65,610 (119) 514,000 (49) 1,919,440 (15)
Population 19,905,165 (53) 64,865,523 (19) 238,452,952 (4)
Population density 303/km? 126/km? 124/km?
GDP (MER) $244 billion (79) $1,764 billion (36) $2,813 billion (26)
GDP per capita (PPP) | $3,555 (177) $6,838 (84) $3,217 (122)

The figures in brackets indicate ranking in the world
Data sources: Ministry of Foreign Affairs of Japan (2008)

Table 6.2 Casualties in the countries affected by the 2004 Indian Ocean Tsunami as of February
10, 2005

Country Displaced Missing Death Missing/death
India 112,588 5,640 10,749 16,389
Indonesia 417,438 127,749 114,573 242,322
Malaysia 8,000 6 68 74
Maldives 10,568 26 82 108
Myanmar 2,592 — 61 61
Seychelles 160 — 3 3
Sri Lanka 500,668 5,644 30,959 36,603
Thailand — 3,062 5,392 8,454
Somalia 2,320 158 394 552

Data sources: Governments of affected countries, the International Federation of Red Cross and
Red Crescent Societies (IFRC)

6.2.1 Social Context and Post-tsunami Recovery
Strategy in Sri Lanka

Sri Lanka is a republic and a unitary state governed by a presidential system. The
major religion is Buddhism, which accounts for 70 % of the total population, fol-
lowed by Hinduism, Islam, and Christianity. Sinhalese constitute the largest ethnic
group in the country, making up about 75 % of the total population. The second
major ethnic group is Sri Lankan Tamils, making up about 11 % of the total popu-
lation. After achieving national independence in 1948, the Sinhalese and Tamils
were embroiled in an ethnic conflict, which erupted into the Sri Lankan Civil War
between the government and the Liberation Tigers of Tamil Eelam (LTTE) in 1983.
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Although it ended in 2009, the unstable political situation affected the recovery
process in several regions.

In Sri Lanka, located to the west of the epicenter, tsunamis struck both the east
and west coasts of the island. The damage covered thirteen districts in five prov-
inces along 70 % of the coastal areas in the country. The number of people either
missing or dead reached more than 36,000, and the number of damaged buildings
was nearly 100,000.

The Coast Conservation Act (No. 57 of 1981) defines the Coastal Zone as “the
area lying within a limit of three hundred meters landwards of the mean high water
line and two kilometers seawards of the mean low water line and in the case of riv-
ers, streams, lagoons, or any other body of water connected to the sea permanently
or periodically, the landward boundary shall extend to a limit of two kilometers
measured perpendicular to the straight baseline drawn between the natural entrance
points thereof and shall include the waters of such streams and lagoons or any other
body of water so connected to the sea” (Sect. 42). In December 1982, the Government
announced in the Gazette (Extraordinary) No. 223/16 (Democratic Socialist
Republic of Sri Lanka 1982) that the coastal area lying within 100 m from the coast-
line should be developed as an Urban Development Area. The Urban Development
Area has been under control of Urban Development Authority (UDA) since then.
However, some areas were privately owned, even though they were in the Urban
Development Area, and private houses that had been constructed in the area were
destroyed by the 2004 Indian Ocean Tsunami.

The Sri Lankan Government established the Task Force to Rebuild the Nation
(TAFREN) just after the disaster to comprehensively coordinate its post-tsunami recov-
ery planning and to organize related projects. The Tsunami Housing Reconstruction
Unit (THRU) was then placed in charge of housing resettlement projects.

The recovery process for residents planned by Rebuilding and Development Agency
(RADA) consisted of three stages: (a) emergency shelter, (b) transitional housing, and
(c) permanent housing (Fig. 6.1). In the third stage, they provided two different resettle-
ment programs. The Donor Driven Housing Program was for victims whose house was
located in the Coastal Conservation Zone. These victims were able to relocate to perma-
nent housing prepared by the Government and could do so without any payment. On the
other hand, the Homeowner Driven Housing Reconstruction Program was for victims
whose house was located outside the zone. The Government provided them some finan-
cial support to rebuild their houses based on the level of damage the house sustained.

Fig. 6.1 Three types of shelter/housing in the stages prepared by TAFREN. (a) Emergency shelter.
(b) Transitional housing. (¢) Permanent housing
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6.2.2 Social Context and Post-tsunami Recovery
Strategy in Thailand

Thailand is a constitutional monarchy, headed by King Rama IX, and Buddhists
make up about 95 % of the total population. Because of its high economic status the
GDP per capita of the country was almost double that of Sri Lanka and Indonesia,
Thailand refused financial support from other countries after the disaster. Post-
tsunami recovery support by politicians or political parties was prohibited just after
the disaster because of the general election in February 2005, and this influenced the
recovery activities to some degree. On the other hand, the royal families actively
assisted in reconstruction of the affected areas.

In Thailand, the second closest country to the epicenter following Indonesia,
the southern six provinces, including Phuket and Phang Nga along the coast of
the Andaman Sea, were affected by the tsunamis. Alternatively, consider: “A large
number of foreigners were among those killed in Thailand because the areas dam-
aged by the disaster included world famous resorts, such as Phuket and Khao Lak.
Approximately 3,900 of the 8,500 killed in the disaster were foreigners.” Nearly
6,800 buildings were damaged by the tsunami.

The Thai Government did not establish any special horizontal organization for the
recovery, and each existing ministry dealt with related matters respectively. The matters
related to housing resettlements, including selection of construction sites, housing con-
struction, and financial support to repair moderately damaged houses, were conducted
by the Ministry of Defense, Ministry of Industry, Ministry of Social Development and
Human Security, and Ministry of Finance. The victims were financially supported to
build their own house, or were provided a house by the Government, though they had
to rent the land. Permanent houses were constructed with application by the victims,
and donors were given a construction subsidy by the Government. However, each local
government developed its own recovery plans and led its own recovery process.

In Phuket, the affected residents living in popular resort areas had to relocate to
other areas because of the regulation that residential buildings are not permitted in
areas within 15-25 m of the coast. Instead of constructing temporary housing, the
Local Government of Phuket, with support from donors such as NGO, World Bank,
or UNESCO, provided permanent housing.

Khao Lak Province was the most severely damaged area in Thailand. After first
providing temporary housing, the local government eventually provided lots of
large-scale permanent housing throughout the province.

6.2.3 Social Context and Post-tsunami Recovery
Strategy in Indonesia

The Republic of Indonesia is a country having the largest number of islets in the
world. The major religion is Islam, which accounts for 77 % of the total population,
followed by Christianity and Hinduism. The country experienced the 1992 Flores
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Tsunami, but the 2004 Indian Ocean Tsunami was more devastating to Nanggroe
Aceh Darussalam (Aceh). It has abundant natural resources of petroleum and natu-
ral gas, which spurred the Free Aceh Movement for independence in 1976 by
Gerakan Aceh Merdeka (GAM). GAM fought against Indonesian government
forces in the Aceh Insurgency from 1976 to 2005, with a peace agreement finally
reached during the year following the tsunami.

The most devastated country was Indonesia, which was located near the epicen-
ter. Buildings were strongly shaken by the earthquake and villages were washed
away by huge tsunamis. The death toll topped 240,000, 81.7 % of the total number
of those killed by the disaster, and at least 510,000 buildings were damaged, 79.6 %
of the total number of buildings damaged. Banda Aceh was decimated by the tsu-
nami because of its low-lying geographical location.

In Indonesia, Badan Perencanaan dan Pembangunan Nasional (BAPPENAS)
was in charge of financial support, emergency supplies, and management for the
forthcoming recovery phase, and Badan Perencanaan Pernbangunan Daerah
(BAPPEDA) and local governments implemented substantial measures until April
2005. They subsequently established a special 4-year, time-limited agency, Badan
Rehabilitasi dan Rekonstruksi NAD-Nias (BRR), to deal with the enormous number
of tasks required for recovery. This agency functioned well in grasping the various
recovery-related issues throughout the affected areas and in implementing the
recovery planning.

The following procedures were used to develop the recovery plans in Indonesia.
In January 2005, the National Development Planning Board produced a basic
framework called a “blueprint” for the rebuilding of Aceh. The blueprint was then
revised to concrete recovery master plans for each jurisdiction supported by Japan
International Cooperation Agency (JICA) in September 2005. In contrast, Village
Plans were arranged to cover smaller residents’ communities in cooperation with
the United States Agency for International Development (USAID) in October 2005.
Unfortunately, the two different recovery plans led to confusion in some seriously
damaged areas in Banda Aceh and Aceh Besar as to the proper execution of the
envisioned recovery (BRR 2007).

6.3 Comparison of Recovery Process Using Recovery Curves
for Housing Reconstruction

6.3.1 Method

Figure 6.2 demonstrates sequential changes in the general recovery process from the
occurrence of a disaster event to resumption of the states quo. Our research is aiming
to make this kind of recovery curve for the affected countries by the 2004 Indian
Ocean Tsunami. A point of Y axis on the recovery curve can be various elements
to indicate the ratio of recovery after the event for individual or regional situation.
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Fig. 6.2 Conceptual chronological model of social resilience after a disaster (Murao 2005)

For example, the number of population, regional income, or re-opened business ratio
could be applied. Here, building construction ratio is used as the indicator because
building recovery situation, namely transitional housing and permanent housing, is
one of the most important factors for victims as a hub for household rehabilitation.

The following procedure is employed to construct the post-tsunami recovery
curves and to compare the curves for the three countries.

Recovery functions for the three countries were derived from the building
construction data of temporary/permanent housing provided by the respective
governments through author’s previous studies. The factors of time (months) and
completion ratio of building construction were used to construct the recovery func-
tions. The time period starts in December 2004, with January 2005 regarded as
passing month “1”. The time period extends 15-50 months respectively in each
country until the time that most planned houses are completed. The completion ratio
of building construction for a given time period is calculated based on the total
amount of completed buildings.

At time T when the victims’ lives have been sufficiently settled, for a time period
of ¢ (months), the cumulative completion ratio of building construction R (¢) is
assumed to have the cumulative normal distribution, as follows:

R(1)=0((t-2)/¢) (6.1)
where @ represents the standard normal distribution, and A4 and { are the mean and

standard deviation of ¢, respectively. The two parameters for the distributions,
A and ¢, are determined using the least squares method on probability paper,



80 O. Murao

4.00

3.00 —

®Recovery Condition in Thailand

2.00

1.00

0.00

-1.00

-2.00 y = 0178 x - 2.482
*=0.757

——

-3.00

~-4.00
Time Period (months)

Fig. 6.3 Relationship between time and completion ratio of permanent housing construction in
Thailand, as plotted on probability paper

Table 6.3 Construction status of permanent housing in Sri Lanka, Thailand, and Indonesia

Sri Lanka? Thailand® Indonesia®
Planned number of permanent houses 29,971 2,251 132,928
Completion time of the first permanent housing site Apr. 2005 Mar. 2005 Dec. 2006

Data sources:

“RADA (2006)

"Provided by Provincial Social Department and Human Security in Feb. 2007
‘BRR (2005), BRR (2007), BRR (2006), and provided data by BRR in Feb. 2008

as shown in Fig. 6.3, for the case of Thailand. Recovery curves are then drawn, as
shown in the following subsection.

The constructed recovery curves have two important parameters, mean (1) and
standard deviation ({). These parameters suggest the start time and average
construction time period of the permanent housing built in each country, and are
compared to quantitatively understand the national recovery tendency.

6.3.2 Recovery Curves for Permanent Housing

After the disaster, each government discussed strategies for urban recovery accord-
ing to the damage sustained and social context. By arranging post-tsunami recovery
plans, they estimated the number of required permanent houses for the victims
before actual construction. Table 6.3 shows the number of planned permanent
houses and the completion time of the first permanent housing site. The datasets of
permanent housing information provided by the governments shown in the table
were used to generate the recovery curves.
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Recovery Curves for Sri Lanka
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Fig. 6.4 Recovery curves for permanent housing and transitional housing in Sri Lanka (Murao
and Nakazato 2010)

Figure 6.4 shows the recovery curves for Sri Lanka along with the observed
recovery ratio calculated by Murao and Nakazato (2010). Although the curve for the
permanent housing was fitted using the cumulative normal distribution as men-
tioned previously, the curve for the transitional housing was based on the Gompertz
distribution.

Figure 6.5 shows the recovery curve for the permanent housing in Thailand along
with the observed recovery ratio (Murao et al. 2008).

Finally, the recovery curves for permanent housing and transitional housing in
Indonesia (Sugiyasu and Murao 2010) are shown in Fig. 6.6.

6.3.3 Comparison of the Recovery Curves Between Sri Lanka,
Thailand, and Indonesia

One aspect of the comparative study is construction speed. Showing the two param-
eters of the recovery curves, mean (1) and standard deviation ({), the recovery
curves for the permanent housing indicate how each government dealt with resettle-
ment of the victims. Table 6.4 shows the parameters of the curves for the three
countries and the construction completion time obtained by the curves. Mean (1)
shows the number of months in which the construction completion ratio of the per-
manent housing is 50 %. The standard deviation ({) indicates that 68.27 % of the
scheduled buildings are mostly constructed during the time period.
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Recovery Curve for Thailand
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Fig. 6.5 Recovery curve for permanent housing in Thailand (Murao et al., 2008)

Recovery Curves for Indonesia
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Fig. 6.6 Recovery curves for permanent housing and transitional housing in Indonesia (Sugiyasu
and Murao 2010)



6 Post-tsunami Urban Recovery Process and Current Conditions in Sri Lanka... 83

Table 6.4 Comparison of parameters for construction of permanent housing

Sri Lanka Thailand Indonesia
Mean (1) 8.2 14.0 28.8
Standard deviation () 1.9 5.6 8.2
Coefficient of determination (R?) 0.96 0.76 0.92
Time period of most building construction (2¢) 3.8 11.3 16.4
Completion time of the first permanent housing site | Apr. 2005 Mar. 2005 Dec. 2006
50 % completion time Aug. 2005 Feb. 2006 Apr. 2007
90 % completion time Oct. 2005 Sep. 2006 Mar. 2008

Recovery Curves for the Three Countries
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Fig. 6.7 Comparison of recovery curves for Sri Lanka, Thailand, and Indonesia

The recovery curves for permanent housing in the three countries are demonstrated
in Fig. 6.7, and probability density functions are shown in Fig. 6.8. These figures
and the above table clarify quantitative differences of the post-tsunami recovery
process among the countries in terms of permanent housing construction.

The speediest recovery from the disaster was in Sri Lanka; the slowest was in
Indonesia. The first permanent housing site in Thailand was finished in March 2005,
followed by Sri Lanka in April 2005. Compared with these two countries, the
completion of permanent housing sites in Indonesia was too late, in December
2006, 21 months after construction was finished in Thailand.

Figures 6.7 and 6.8 show the time of the peak (4: 50 % completion time) for each
country: 8.2 months (August 2005) in Sri Lanka, 14.0 months (February 2006) in
Thailand, and 28.8 months (April 2007) in Indonesia. The gap between Sri Lanka
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Probability Density for the Three Countries
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Fig. 6.8 Comparison of probability density functions for Sri Lanka, Thailand, and Indonesia

and Indonesia is 20.6 months, more than one and a half years. The 90 % completion
time is October 2005 in Sri Lanka, September 2006 in Thailand, and March 2008 in
Indonesia. The difference between Sri Lanka and Indonesia is about 30 months.

Time period in which 68.27 % of the buildings are mostly constructed (20) is
3.8 months in Sri Lanka, 11.3 months in Thailand, and 16.4 months in Indonesia.
The recovery in Indonesia took four times as long as that in Sri Lanka. This indicates
that Sri Lanka was able to concentrate the construction effort over a shorter period
than the other countries.

6.3.4 Future Discussion

Constructing those recovery curves, we are able to quantitatively compare the
recovery processes of these countries. The question is, how we can utilize the recov-
ery curves.

Each curve presents the national recovery situation of the countries, and it is also
possible to deal with regional recovery situation in a country. Murao and Nakazato
(2010) tried to construct regional recovery curves for Sri Lanka and presented the
regional differences. We conducted interviews to stakeholders in a field survey in Sri
Lanka to understand the differences shown by the recovery curves. Then we found
some reasons; for example, the delay in Trincomalee was caused by construction
strikes because of the civil war, and the swift recovery situation in Hanbantota was
caused by the fact that the place is the hometown of powerful politicians in the country.
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The time difference of the completion of construction between Trincomalee and
Hambantota was 2.2 months.

Using recovery curves, we can quantitatively recognize the differences with
some explanations as mentioned above. Even more importantly, the curves can be
used as a tool to consider future post-disaster urban recovery strategies. If we can
recognize dominant factors to determine the speed of recovery, we can control the
factors. The factors might be the amount of money invested in recovery activities,
the level of affected areas, or organization systems. In any case, it is necessary to
collect and accumulate the data of post-disaster recovery cases.

Of course, not only speed but also quality should be considered when we discuss
regional/individual recovery.

6.4 Current Urban Recovery Situation in Areas Affected
by the 2004 Indian Ocean Tsunami

The Indian Ocean Tsunami that took place on December 26 in 2004 influenced the
lives of more than 1.2 million people and dramatically changed the physical envi-
ronment of the damaged coastal areas. The current situation of the coastal areas is a
result of the governments’ long-term efforts to create a better environment and
reduce future tsunami disasters. Now that 9 years have passed since the catastrophic
event, the recovery efforts implemented in each country need to be examined to
better develop future post-disaster recovery strategies. This section briefly reports
the current situation of urban recovery in Sri Lanka, Thailand, and Indonesia from
field surveys conducted by the author in 2011 and 2012.

6.4.1 Post-tsunami Recovery Situation in Sri Lanka
as of December 2012

Following the recovery plan, most of the damaged residential coastal areas were
changed into public spaces, such as memorial parks, and the surviving residents
were moved to permanent housing. A more remarkable result, however, is that the
30-year civil war between the Government and LTTE, which had influenced recovery
activities since the tsunami disaster, ended in a military victory in 2009. President
Mahinda Rajapaksa, who was born in Hambantota and won the presidential election
in 2005, contributed to the peace settlement. Through his efforts, Hambantota, a
district seriously damaged by the tsunami in the Southern Province, has undergone
dramatic changes and is now an important international city in Sri Lanka. Several
urban development projects have been completed or are underway (Fig. 6.9): (1) the
first highway in the country was constructed between Colombo and Galle in 2011, which
enabled easy access to Hambantota; (2) an international airport is under construction;
(3) the ferry terminal was constructed with support from China; and (4) the government
office plans to move from the coastal area to a newly developed inland district.
Hambantota has been tremendously influenced by the 2011 Tsunami.
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Fig. 6.9 Large projects in Hambantota, Sri Lanka. (a) International airport. (b) International ferry
terminal

Fig. 6.10 Waterfront development in Phang Nga, Thailand. (a) Baan Nam Kem Tsunami
Memorial Park. (b) Tsunami evacuation building

6.4.2 Post-tsunami Recovery Situation in Thailand
as of October 2011

Coastal areas in Phuket and Khao-Lak, world-famous sightseeing locations, have
recovered almost completely. As well as these places for visitors, other coastal
areas enacted changes to reduce future tsunami damage, such as installing early-
warning systems and building evacuation facilities (Fig. 6.10). Nam Kem Village,
the northern district of Phang Nga Province, was severely damaged by the tsunami,
and its devastated waterfront residential area was turned into a memorial park.
Signboards depicting evacuation routes were placed within the surrounding areas
and indicate how to evacuate from risky waterfront areas to safer inland locations
in the event of a tsunami. Several tsunami evacuation facilities were also constructed
along a systematic evacuation route.
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Fig. 6.11 New facilities in Banda Aceh, Indonesia. (a) Community building. (b) Aceh Tsunami
Museum

6.4.3 Post-tsunami Recovery Situation in Indonesia
as of February 2012

In the decimated region of Aceh, each district was redeveloped according to the
recovery plan. The change in Banda Aceh has been remarkable because of the global
attention the city received following the tsunami (Fig. 6.11). During the recovery,
several community buildings, both in Aceh and other provinces, were designated as
evacuation facilities for vulnerable waterfront residents. Unfortunately, some of them
are now occupied with bicycles or motorcycles and are unlikely to be used during an
emergency evacuation. Other tsunami evacuation facilities have deteriorated because
of management problems, even though only a few years have passed since those
construction. In preparing these kinds of facilities in future disaster management, it
is important to consider not only construction but also constant management.

One of the most meaningful facilities to come out of the recovery is the Aceh
Tsunami Museum. It was established to educate people about tsunamis and to com-
memorate the victims. It became popular as an international landmark of the 2004
Indian Ocean Tsunami.

6.5 Conclusion

This chapter presented the recovery curves for permanent housing constructed in
Sri Lanka, Thailand, and Indonesia to quantitatively understand the recovery processes
after the 2004 Indian Ocean Tsunami. The constructed curves clarified differences in
the recovery process among the three countries: (1) the swiftest recovery from the disas-
ter was in Sri Lanka; (2) the slowest recovery was in Indonesia; (3) the time period in
which most buildings were constructed was 3.8 months for Sri Lanka, 11.3 months for
Thailand, and 16.4 months for Indonesia. These results indicate that Sri Lanka was able
to concentrate the construction effort over a shorter period than the other countries.
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The differences in the recovery process among the countries were a result of the
expanse of regional damage, complexity of the society, governmental budgets,
political leadership, and so on. Further discussions are required to clarify these
relationships.

The comparative study of post-disaster urban recovery is crucial for developing
effective recovery procedures and uncovering problems associated with the recov-
ery processes. This, however, is easier said than done. Each recovery process has
some bias according to its social context. To remove this bias, a quantitative mea-
sure to objectively compare recovery processes in different contexts is required. The
recovery curve method proposed in this chapter is one such measure.

This chapter also briefly reported the current recovery situation of the three
countries. The process of recovering from urban destruction is a significant concern
for future cities. By monitoring individual post-disaster recovery, and understand-
ing the successes and failures, we will be able to make future recommendations.
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Chapter 7
Critical Factors for Sustainable Post-tsunami
Resettlement: Cases from India and Sri Lanka

Miwa Abe and Rajib Shaw

Abstract After the Indian Ocean Tsunami, affected people were forced to leave
their original place either due to the government policy or physical issues such as
eroded shoreline caused by the waves. However, organizations that had supported
the affected areas did not evaluate their resettlement projects nor the lives of the
people who were relocated. Resettlement issues have been discussed by many orga-
nizations and researchers, however they were mainly case studies with non-specific
conclusions. This study aims to: (1) identify the critical factors required to achieve
sustainable settlement, and (2) identify problems arising from displacement. To
obtain the relevant information, questionnaire survey was conducted in Tamil Nadu,
India and Kalutara and Galle district in Sri Lanka.

Keywords Disaster recovery ¢ Resettlement ¢ Tsunami

7.1 Introduction

In 2004, the Indian Ocean Tsunami struck the coast along seven nations, resulting
in approximately 280,000 deaths. The tsunami, with waves up to 30 m, was caused
by an earthquake originating in the Indian Ocean on the northern Sumatra Island,
Indonesia, and hit the shores of Indonesia, Sri Lanka, India, Thailand and other
countries, causing serious damages and deaths with impacts affecting nations as far
as the eastern coast of Africa. After the Indian Ocean Tsunami, affected people
were forced to leave their original place either due to the government policy or
physical issues such as eroded shoreline caused by the waves. However, organiza-
tions that had supported the affected areas did not evaluate their relocation projects
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nor the lives of the people who were relocated. Researchers pointed out the
importance of considering socio-culture with relocation in target communities
(Boen and Jigyasu 2005; Chen et al. 2005). However, it remains unclear about the
kind of influence that ‘socio-cultural’ consideration has on disaster recovery
support.

Resettlement has been studied for years but inquiry into the individual’s life after
relocation is lacking. Relocation remains unpopular as plans to relocate entire com-
munities are costly, mainly because of the need to acquire alternative locations and
the position of housing for those resettled (Ngai 1995). Ngai pointed out that “relo-
cation is, therefore, seldom a popular solution in hazard and disaster management.”
Blaikie et al. (1994) classify relocation as the worst option as it gives the impression
that nothing else can be done about hazards and hazard-zone inhabitants have to be
moved.

Disasters are increasing year by year (CRED 2012) and it is important for
decision-makers and local people to consider not only risk reduction, but also disas-
ter recovery. People cannot escape relocation after natural disasters, and can be
considered as an important disaster recovery strategy. Therefore, one needs to
understand positive and negative impacts by relocation for making sustainable com-
munity life in disaster affected areas. Relocation issues have been discussed by
many organizations and researchers, however they were mainly case studies with
non-specific conclusions. This study aims to: (1) identify problems arising from
relocation and (2) identify the critical factors required to achieve sustainable settle-
ment. To obtain the relevant information, questionnaire surveys were conducted in
Sri Lanka and India during 2006-2010.

7.2 Relocation Study and Stream

In the previous post-disaster relocation study, two aspects, namely (1) positive
impacts from perspectives of international organizations and (2) negative impacts
from academic perspectives were discussed (Imura and Shaw 2009). International
organizations, which provides support to disaster affected victims (World Bank
2010; UNDP 2004; ADB 1995; USAID 2007) and local government, pointed out
relocation should need to manage, but it takes relocation as one of the development
strategies because victims can live in new settlement area without disaster risk, in
addition, people can receive new facilities and education opportunities such as envi-
ronment, disaster management, livelihoods support and so on. Certainly, it may be
said that relocation has some positive effects such as loss vulnerability to hazards,
opportunity of getting new life and education.

From academic perspectives, Rodriguez et al. (2006) pointed out the extent to which
relocation of communities and industries was possible when land acquisition, commu-
nity acceptance, and industry feasibility were in question. Relocation initiatives must
take into consideration the impact such movements will have on the communities’
social, economic, cultural, and political activities. Especially, social and cultural impact
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Table 7.1 Relocation issues from previous studies

—_

. Relocation distance and effect to occupation by distance, changes in life style, kind of job
and mental problems (Sonogashira and Murosaki 2000; Yamori et al. 2006; Maki et al.
2003; Higashi 2000; Chiba 1995; Suzuki et al. 2007; Rodriguez et al 2006)

2. Land use in relocation area by government or support organization and relocation planning
(Ando et al. 2000; Maki et al. 1999, 2003; Ishikawa et al. 2006; Suzuki et al. 2007;
Rodriguez et al 2006; Ragsdale et al. 2009)

3. Infrastructure problems such as water supply, electricity in new land and access to town and job
place etc. (Ye and Okada 2002; Dikmen 2010; Nakagawa et al. 2008; Ishikawa et al. 2004)

4. Loss of familiar environment and memories such as previous house, land, family and

neighbors (Miura et al. 1996; Badri et al. 2006; Chiba 1995; Menoni and Pesaro 2008)

. Political problems such as government and support organization’s strategy, policy and
implementation about relocation/resettlement (Kimura and Takahashi 2004; Ishikawa et al. 2007)

6. Human relationships with same community members, relocation members, neighboring

people and host community people (Ninomiya et al. 2000; Sonogashira and Murosaki

2000; Perry and Lindell 1997; Maruyama 2003; Aota et al. 2006; Badri et al. 2006)

W

by relocation was pointed out from several case studies (Oliver-Smith 1991; Boen and
Jigyasu 2005). Recently, the necessity of victims joining in the decision making pro-
cess has become increasingly critical. Academic studies provided some more detail
findings on relocation after disaster. Findings from previous relocation studies identi-
fied issues, as described in Table 7.1.

In post-disaster recovery, relocation does not only involve housing and land
support but also includes area development. It also includes human relationships,
political issues, and so on. Therefore, relocation can say that is complex issues when
policy maker try to do relocation for housing recovery after disaster. Hence, it is
very difficult to evaluate relocation. For a reason of this, usually relocation will be
implemented in same community members. Imura et al. (2011) showed those same
and different community members’ relocation cases after Indian Ocean Tsunami in
2004. It have shown that setting a common purpose in resettled community, it will
be a possibility of making a new relationships.

7.3 Impact of Indian Ocean Tsunami, 2004

7.3.1 Cases of Sri Lanka

The tsunami swept over Sri Lanka on 26th December in the day between 9:15 and
14:30 local time. Sri Lanka is located 1,700 km away from the epicenter of the
earthquake therefore nobody felt the ground shake. The tsunami hit 60 % of the
coastal area in Sri Lanka 2 h after the earthquake. Tsunami struck about two-thirds
of Sri Lanka’s 1,600 km coast, destroying the shoreline and an inland strip of low-
land that varied, according to the configuration of the coastal lowlands between 200
and 400 m. The reported number of damages from the tidal waves, resulting in
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Fig. 7.1 Tsunami affected housing and relocated site in Kalutara District, Sri Lanka. (a) Tsunami
affected house (kitchen). (b) Tsunami affected house. (¢) Relocated site (recovery housing). (d)
Relocated site (recovery housing as an apartment)

30,196 deaths and 15,683 injured, 3,792 mission, and 838,088 was displaced in the
county (Fig. 7.1; Grant-in-Aid for Special Purposes Research Report 2005). The
people of Sri Lanka do not know about tsunami and had never experienced such a
phenomenon. There were no shaking experience, no tsunami information and no
safe evacuation area against tidal waves, which were the main reasons why the casu-
alties exceeded 40,000 in Sri Lanka. Among the dead, there were more women and
children than men. The total number of persons affected was about one million and
two-thirds of the victims were in the northeast regions. Other damages caused
include 29,700 fishing vessels lost and 92 destroyed, as well as 90 damaged schools.
The economic loss, estimated by the government of Sri Lanka, was approximately
2.2 billion USD, which is significant considering the status of Sri Lankan economy.

After the tsunami, the government decided to give compensation from the
Presidential Fund but it did not continue for long. Ten months later, the International
Labor Organization (ILO) pointed out that more than 90 % of the tsunami victims
were unemployed. The fisher folks were the hardest hit by the tidal waves. Fishermen
lost their family members, fishing vessels and fishing tools including motors and
nets. The others with some livelihood such as running a small shop or as a farmer
also had their shops or land destroyed by the tsunami. The damage caused by the
tsunami affected not only private land but also public institutions. People lost not
only their own land and houses but also public facilities such as school, hospital,
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government offices and post office and so on. The tsunami also damaged the physical
infrastructure in the coastal regions including roads, railway lines and the telecom-
munications network, water and electricity supply and drainage systems, etc.

7.3.2 Cases of India

In India, the tsunami struck hard in Tamil Nadu across the 2,260 km long coastline,
and caused severe damages in Andhra Pradesh and Kerala states. In particular, three
districts in Tamil Nadu namely Nagapattinam, Cuddalore and Kanniyakumari suf-
fered severe damages from the tidal waves, resulting in 12,405 deaths and 6,913
injuries, 157,393 dwellings destroyed, and 31,755 livestock killed (Cuddalore
Collecterate 2005). After the tsunami, the Tamil Nadu government and many orga-
nizations such as NGOs addressed tsunami recovery issues, including relocation.
Majority of the severely affected communities tried to recover and adapt to a new
location with other communities (Fig. 7.2). Tamil Nadu located on south India, has
32 districts, of which 13 districts borders on Bengal bay. The total population of
Tamil Nadu is approximately 62 million.

Fig.7.2 Relocated site and recovery housing in Tamil Nadu, India. (a) Relocation site. (b) Recovery
housing. (¢) Relocated site (recovery housing as an apartment). (d) Sharing water resources in
relocated area
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After the Indian Ocean Tsunami, Tamil Nadu government established the Tamil
Nadu Tsunami Resource Center (TNTRC) in Chennai. They received many support
from other countries and international/local organizations and NGOs. Recovery and
reconstruction projects including relocation projects began after disaster. In projects
that focused on the relocation, government prepares the new land, and supporting
organizations sponsored the construction of the new houses. However land prepara-
tion was difficult, and in some cases, people were resettled on flood prone areas or
near the crematory and etc.

7.4 Methods of Survey

Most of the tsunami affected people were fisherman who lived near the shoreline
and they were given priority when receiving support from the government. This
study focuses on seven communities. In India case, there are four villages which are
named ‘Thazhanguda’, ‘Devanampattinam”, “Tsunami Nagar’ and ‘HUL Nagar’ in
Tamil Nadu. And in Sri Lanka, there are three villages which are named ‘Fukuoka
village’, ‘Lagoswatta II’ and ‘Vaddavan’. Each village was affected by tsunami in
2004 and people had to relocate to other places because of government policy.
Table 7.2 shows the details of the target communities. These seven communities
were relocated based on the different relocation indicators such as main occupation,
relocation distance, and relocation style.

Data for this study were collected from a randomly chosen sample of 2,544 total
residents aged over 15 from all communities. These communities were selected
based on their relocation style, occupation, area (urban/rural) and support organiza-
tion so as to analyze the relocation impact at coastal zone. Sample size for each
community was proportional to its population. In total, 712 usable responses were
received (adjust response rate=28.0 %). The results of the questionnaire survey
were analyzed by SPSS (Statistical Package for the Social Sciences).

7.5 Results of Data Analysis

Questionnaire survey was conducted to understand the living condition following
relocation. Table 7.3 shows the percentage distribution between those who preferred
their previous life and those who preferred life after relocation between the relocated
people in India and Sri Lanka. Findings showed that a higher percentage of people
in Sri Lanka preferred ‘previous life’ compared to those in India (Table 7.3). This
may suggest that people in Sri Lanka faced issues, complaints or are unsatisfied in
the relocated area, and as a result, responded that they preferred their previous life.
Regarding the reason of decision making of relocation site showed on Table 7.4.
In India, many people did not consider relocation site when people had to decide their
new housing area. Therefore 210 people responded that they could settle anywhere.
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Table 7.3 Comparison between relocated people who preferred their previous life and those who
preferred their present life in India and Sri Lanka (frequency and percentage)

Previous life Present life Total
India 236 (56.3 %) 183 (43.7 %) 419
Sri Lanka 118 (69.4 %) 52 (30.6 %) 170
Total 354 (60.1 %) 235 (39.9 %) 589

Table 7.4 Reasons of decision making of relocation site (number of answers; people)

India Sri Lanka Total
Good natural environment 130 4 134
Good income 44 1 45
Good relationships with neighborhoods 57 2 59
I want to settle anywhere 210 32 242
NGOs told me 105 22 127
Government told me 152 112 264
I don’t know 30 1 31
No other option 96 89 185
Table 7.5 Considering relocation styles
India Sri Lanka Total
With same community members 237 (63.0 %) 120 (68.2 %) 357 (64.7 %)
With different community members 54 (14.4 %) 18 (10.2 %) 72 (13.0 %)
Nothing particular 85 (22.6 %) 38 (21.6 %) 123 (22.3 %)

On the other hand, Sri Lanka people decided new housing area based on what the
government had suggested. This suggests that Sri Lanka case had a higher impact
from the government policy than India case, and also had a more systematical reloca-
tion process. Other significant findings is that approximately 200 people in both
countries answered— ‘No other option’. This number suggests the number of ‘forced’
relocation. The foregoing data shows that people are less picky about relocation site
in India case because people can get a new house and new land with relocation. In
addition, people have a chance to consider a suitable relocation site in Sri Lanka case.
However, 200 people who answered—‘No other option’ did not have the option to
decide their own new housing area in their relocated site.

Data showed that over 60 % people hope to relocation with same community
members in both countries. Majority preferred that relocation should have the same
community members so as to retain the original community networks. However,
approximately 20 % people showed little concern on the relocation style in both
countries (Table 7.5). Approximately 35 % people had not specific comments about
relocating with same village members.

Data was analysed to identify the relocation issues and important factors of
relocation. Ten key factors were hypothesised for relocation issues and important
factors for relocation (Table 7.6). Relocation issues were based on earlier study and
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Table 7.6 Result of logistic regression analysis (relationships with present life)

Significance
Variable Definition p probability Exp (B)
1. Relocation issues
Lost previous housing and land™ Yes=1, No=0 -0.911 | 0.000 0.402
Lost our history 0.128 1 0.602 1.137
Occupation/school™ -0.689 | 0.015 0.502
Aid, support from Gov. or NGOs 0.268 | 0.488 1.307
Access, transportation -0.398 0.148 0.672
Culture/religion 1.095 | 0.076 2.988
Human relationships 0.026 1 0.924 1.027
Women’s life™ 1.546 | 0.018 4.694
Infrastructure™” -1.001 | 0.000 0.367
Community activities™ 2.137 | 0.000 8.471
2. Important factors for relocation
Relocate with same community Yes=1, No=0 -0.655 0.009 0.519
members”™
Gov’s management 0.253 1 0.389 1.288
NGO’s management 0.455 0.225 1.576
Money -0.019 | 0.955 0.981
Women’s activity 1.002 | 0.061 2.724
Community activity™ 1.767 | 0.001 5.854
Infrastructure™ 0.457 0.031 1.580
Culture, religion 0.464 0.243 1.591
Increasing life level, life condition 0.290 0.388 1.336
Return previous life condition™” -2.368 | 0.000 0.094
df=1

Source: Field survey by the authors
Note: " and ™ represent statistical significance in the level of 1 % and 5 %, respectively
Software: SPSS version 21

results from field survey. It has been noted that in addition to physical factors such
as ownership of housing and land, social factors such as human relationships, cul-
ture and religion as well as mental factors such as memories were significant factors
in relocation. Similarly, impact factors of relocation were analyzed by logistic
regression analysis.

This study selected two indicators to study relocation issues. The first indicator
is the comparison of the previous and present life among the relocated people.
Relocated people were to answer which life they prefer after relocation (previous
life=1, present life=3). The other indicator is problem raised after relocation, as
listed in Table 7.6. The relocated people were asked to answer yes, it is problem=1
or no, it is not problem=0. Other important factors for relocation also were ana-
lyzed. Dependent variable suggests that relocated people prefer to previous life even
after relocation to the new site.
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Results of logistic regression analysis suggests that ‘Lost previous housing and
land (#=-0.911, p<0.01)’, ‘Occupation/School (f=-0.689, p<0.05)’, “Women’s
life (f=1.546, p<0.05)’, ‘Infrastructure (f=-1.001, p<0.01)’ and ‘Community
activities (f=2.137, p<0.01)’ are significant among those that preferred the present
life. High scores on ‘Lost previous housing and land’, ‘Occupation/School’, and
‘Infrastructure’ were seen among those who preferred previous life. Meanwhile,
high score on ‘Women’s life’ and ‘Community activities’ suggests to present life.
These five factors are related with relocation issues for relocated people. In order
that relocated people prefer the relocated area, these five factors are important. Low
quality infrastructure, distance from work place or school and lost of ownerships is
directly connected to economic well being, therefore, considered a relocation
‘issue’. These three factors have changed and introduction of activities within the
new relocation site helps improve the communication within the community.

‘Relocate with same community members (f=-0.655, p<0.01)’, ‘Community
activities (f=1.767, p<0.01)’, ‘Infrastructure (f=0.457, p<0.05)’ and ‘Return pre-
vious life condition (f=-2.368, p<0.01)’ were found to be significant factors in
relocation. ‘Community activities’ and ‘Infrastructure’ had high score suggesting
its significance in influencing people to prefer the present life. For sustainable reset-
tlement, it is important that it reflect people’s evaluation. Through this data analysis,
‘Infrastructure’ and ‘Community activities’ are important factors. People do not
only hope to get good infrastructure in relocated site. They also expect to start some
of activities with other members. Relocation and resettlement after disaster is one
way of starting life anew for them. Therefore, relocated people have expectations on
their new life condition, which includes good infrastructure, new relationships with
other members. In addition, minimal economic impact is another factor that is con-
sidered by the relocated people. Previous study suggested that ‘Human relationship’
is an important factor in relocation, however, in this survey, this factor was not
found to be a significant relocation issue nor an important factor in relocation.
Moving forward, if support groups continue to focus on ‘Human relationships’ as
an important in relocation projects, it may be a possible hinderance for the relocated
community in starting their life anew in the relocated area.

7.6 Conclusion

This study purpose was to identify the relocation problems and identify the critical
factors required to achieve sustainable settlement. In the previous study of relocation
after disaster, issues that were pointed out were relocation distance, land use with
relocation planning by government and support organizations, infrastructure, loss of
environment and memories, political problems and human relationships and so on.
Prior to considering the ‘sustainability’ of relocation, support organization and local
government officers, who are the decision makers, should consider what sustainable
relocation is. Sustainable resettlement should be been determined by how long
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Table 7.7 Ceritical factors for sustainable resettlement

Positive Culture/religion, women'’s life, community activities, infrastructure
Negative Lost previous housing and land, occupation/school, infrastructure
Relocate with same community members, return previous life condition

relocated people are staying in the relocated land, but rather, how satisfied the
relocated people feels living in the relocated area. To achieve sustainable resettle-
ment, the affected people and support organizations needs to consider what are the
most important relocation issues as well as the appropriate factors to support the
community.

Result of data analysis showed that positive and negative impacts. Four factors as
‘Culture/Religion’, ‘Woman’s life’, ‘Community activities’ and ‘Infrastructure’
have positive impact to relocated life. It means that if policymaker or support staffs
consider relocation plans with these factors, there is lower tendency of the people
wanting to return to their previous land. On the other hand, five factors namely ‘Lost
previous housing/land’, ‘Occupation/School’, ‘Infrastructure’, ‘Relocate with same
community members’ and ‘Return previous life condition’ have negative impact,
which is connected to people's tendency of returning to previous land. In addition,
relocation with same community members and policy of returning previous life
condition will influence the wish of returning to previous land. Result of logistic
regression analysis showed that relocation issues and important factors in India and
Sri Lanka (Table 7.7).

‘Infrastructure’ has both impacts to relocated life. It is an important factor to
achieve sustainable settlement. This factor is related to the positive/negative impacts
in relocated life. Road construction is a transportation factor, that helps connect
people in the previous or neighboring communities. Water and electricity will
impact the continuity of daily life before and after relocation. Following relocation,
it is inevitable for the relocated people to compare their present life with their previ-
ous life. Therefore, if the relocated people experience inconvenience in transportation
to work place or school, poor infrastructure, concerned in the previous housing and
land, they will not be satisfied with their present life.

It is important that the relocated people hold hope in the continuation of their daily
lives in the relocated area. Following a disaster, people creates new network and
participates in community activities so as to continue their daily livelihood. ‘Human
relationship’ has long been seen as one of the main relocation issue. However, in this
study, findings showed that this issue was not significant. Instead, ‘Infrastructure’ and
factors causing inconvenience in their daily lives were of greater importance.

These critical factors can separate two groups (Fig. 7.3) such as to promoting
with reconstruction work in the relocation site, and to promoting implementation
after relocation. It should be addressed at different phase. For viability of sustain-
able resettlement, policy maker should consider these factors, stage of starting
recovery support to relocated people along with phase of needs, and both groups
should be include in recovery plan.
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Fig. 7.3 Ceritical factors for resettlement in post-tsunami disaster
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Chapter 8

Institutional Arrangements for Managing
Large-Scale Recovery: Key Lessons

from 2004 Tsunami

Sudhir Kumar

Abstract Disaster recovery programs, especially large-scale recovery programs,
throw a number of challenges from planning to monitoring & evaluation and from
implementation to exit. These challenges call for a robust but adaptive, central
but localized and swift but consultative institutional arrangements, which is key
for undertaking effective and efficient recovery program. The institutional arrange-
ments need to be informed of scale of recovery, governance of the affected region,
exiting capacity, internal and external stakeholders of recovery, socio-economic
condition of the affected region, timeline, transition to development phase, etc.
In order to undertake recovery programs in the aftermath of the Indian Ocean
Tsunami 2004, different types of institutions were set-up by the five worst affected
countries namely India, Indonesia, Maldives, Sri Lanka and Thailand to meet their
objective of recovery. As the socio-economic and geographical condition, gover-
nance, impact of tsunami, country capacity, engagement of stakeholders, etc of
these worst affected countries varied, so was their institutional arrangements for
recovery. This chapter analyzes these institutions and draws key lessons for setting
up institutional arrangements in different context. The chapter provides guidance,
along with examples, on lead institution for undertaking recovery, approach for
recovery, different models of recovery institution, key features of these institutions
such as adaptibility, human resource, etc, leveraging local institutions and exist
strategy for recovery institution. These lessons will help policy makers and manag-
ers of disaster recovery in setting up efficient and effective institution for managing
recovery programs in the aftermath of large-scale disasters.
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* Tsunami
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8.1 Introduction

The world has witnessed some of the worst disasters in the recent times, which
includes the Haiyan Cyclone of 2013 in Philippines, the Canterbury, New Zealand
Earthquake of 2010-2012 the Great East Japan Earthquake of 2011, the Earthquake
of 2010 in Haiti, the Sichuan Earthqauke of 2008 in China, the Cyclone Nargis of
2008 in Myanmar, the Pakistan Earthqauke of 2005, the Cyclone Katrina of 2005 in
United States of America, the Indian Ocean Tsunami of 2004 and the Gujarat, India
Earthquake of 2001.

8.1.1 Importance of Institution in Recovery
and Reconstruction

In the aftermath of disasters, including mega disasters, massive recovery and recon-
struction interventions are undertaken and some act decisively to reduce future
losses, the others just return to status quo ante (National Research Council 2006).
There are many examples of realized and missed opportunities. Recovery and
reconstruction of Lisbon after the earthquake, fire and tsunami in 1755 by Marquis
do Pombal is an example of realization of some of the post-disaster opportunities
not only for development and future disaster mitigation (Alexander 2004) but also
for political and economic consolidation (Dynes 2000, 2005). Recovery and recon-
struction programs failing to build back better, despite aiming to do so, is evident in
the case of 1976 Guatemalan earthquake (Bates 1982), Hurricane Mitch (Wisner
2004) etc. Similarly, Haiti and New Zealand experienced earthquake of a similar
magnitude within a year of each other, yet due to broader institutional reasons
investing in Port-au-Prince, Haiti is far riskier than investing in Christchurch,
New Zealand (Smart 2012).

The success or failure of a recovery and reconstruction largely depends on the
ability of the State to tackle the governance issues in reconstruction (Harvey 2009),
as testified by the study of post-disaster reconstruction programs in different coun-
tries. States which were pro-active towards tackling governance issues through
appropriate mechanisms could build-back-better and the others missed the window
of opportunity provided by the disaster (Thiruppugazh 2014). The institutional
arrangement for recovery is very important as recovery calls for massive develop-
ment and reconstruction compressed in time and space (Olshansky et al. 2012).
Also in recovery and reconstruction a range of actors from government departments
to UN Agencies and from donors to NGOs/CBOs are involved, hence coordination
is a major challenge. For example, in Indonesia in the aftermath of 2004 Tsunami,
56 countries and 800 organizations were engaged (Fan 2013) and it calls for coop-
eration and collaboration among stakeholders.

Another key challenge in recovery is to strike a balance between speed and qual-
ity and consultative process and quick decision making in a compressed time frame
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(Olshansky et al. 2012), which requires robust governance mechanism for recovery.
Also, moblization of resources especially external resources is highly dependent on
transparency and accountability. For example, donors appreciated the Government
of Indonesia’s move to create a separate government agency expressly to handle the
reconstruction, and were reassured by its dual-role function. The Economist reported
on May 26, 2005, that BRR was “a promising new government body like no other
i.e., clean, efficient, well managed and results-oriented” (Subekti 2009).

Hence, the enormous challenge of implementing an emergency reconstruction
program requires an efficient and responsive institutioal mechansism (GSDMA
2001). It has more relevance in the era of climate change as it is most likley that some
of the future recovery and reconstruction interventions will be of unprecedented scale
and may throw many challenges to future recovery and reconstruction managers as
climate change is reconfiguring the hydro-meteorological hazards and thus increas-
ing disaster risk. In case of cylcone, global warming causes sea level rise, which
amplifies storm surges and flooding associated with cyclone. Also, global warming
has increased the amount of moisture in the air, causing more rainfall and amplifying
flooding during cyclone, and lastly, warmer oceans are fuel for cyclone (The Guardian
2013). There is an evidance, based on data since 1950, that climate change has
changed the magnitude and frequency of some climate extremes in some global
regions already. As climate change becomes more dramatic, its effect on a range of
climate extremes will become increasingly important and will play a more significant
role in disaster impact (Climate and Development Knowledge Network 2012).

The ‘recovery and reconstruction’, often mentioned as ‘recovery’, is the critical
link between response and relief and long-term development, and considered to be
the most important as well as challenging phase as in this phase a series of decisions
are made with limited available information and time, which have long-term impacts
and requires complex coordination and deep local understanding (BRR 2009). Also,
it offers a window of opportunity to ‘build back better and safer’. In the past, some
of the recovery interventions also helped in initiating peace process in conflict
affected zone including the case of Aceh, Indonesia (Fan 2013). Thus, it is very
important to harness the opportunity offered by recovery and governance mecha-
nism or the institutional arrangements for undertaking recovery is of utmost impor-
tance as it is linked from planning to implementation and from engagement of
community in recovery process to linking recovery process to long-term develop-
ment process.

8.2 The 2004 Indian Ocean Tsunami

On 26th December 2004, the earthquake induced tsunami occurred in the Indian
Ocean which left countless communities—from Banda Aceh to Batticalao, Puntland
to Phang Nga and Noonu to Nagapattinam—without homes or livelihoods, swept
way critical infrastructure and damaged large swaths of coastal area. In all, more
than 228,000 people in 14 countries died and it is considered to be one of the
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Table 8.1 Impact of Tsunami 2004 in Maldives, Sri Lanka and Thailand

Impact Maldives Sri Lanka Thailand
Number of deaths 102 35,399 8,345
Injured 2214 23,176

Displaced 13,000 480,00

Total damage and loss in million USD 470.1 1,316.5 405.2
Houses affected NA 114,069 4,806

Source: International Recovery Platform (2014)

worst disasters in the recent history. The five worst affected countries were India,
Indonesia, Maldives, Sri Lanka and Thailand. A snapshot of impact in Maldives, Sri
Lanka and Thailand is at Table 8.1.

8.3 Approach and Institutional Arrangements
for Recovery by Countries

These five worst affected countries adopted their own approach for recovery
including institutional arrangements for managing recovery as impact of disaster,
governance, socio-economic context, etc. varied. An overview of the approach to
institutional arrangements in the five worst affected countries is as follows:

8.3.1 India

The Government of India set up a core group for tsunami recovery and rehabilita-
tion at the Planning Commission, a high-level committee, and an inter-ministerial
central team to facilitate assessment, development, implementation, and monitoring
of the immediate, short, and long-term programs. The Tsunami Rehabilitation
Program Report finalized by the Planning Commission, in consultation with the
states (provinces), broadly outlined the impact of the tsunami on the Indian subcon-
tinent; defined the guiding principles for the program; summarized information
about damage assessment provided by the provinces (states/union territories) and
the assistance sought for relief, reconstruction and rehabilitation and provided assis-
tance. It highlighted the needs of areas where financial assistance was required for
reconstruction and rehabilitation, and provided a Program Implementation Plan
along with an organizational structure for the program (Fig. 8.1). The program
sought to apply the following guiding principles in its implementation—environment
friendly, egalitarian approach; private sector and nonprofit sector participation; gender
empowerment; child welfare; structural and nonstructural rehabilitation measures;
and transparency and accountability (ADB 2008).
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Fig. 8.1 Institutional structure for implementation of recovery (2004 Tsunami), India. Source:
Planning Commission, India (2005)

The program implementation responsibility were at two levels, namely:

¢ National level: It was responsible for fund allocation, part implementation and
monitoring.

* Provinces (States/Union Territories) were responsible for implementation of the
program.

Institutional Arrangements at Province Level: In order to implement the recovery
program, Tamil Nadu government (provincial government) established the Project
Management Unit (PMU) through Government Order, under the existing govern-
ment mechanism i.e. under the Revenue Administration, Disaster Management and
Mitigation Department. The PMU is headed by Project Director/Officer on Special
Duty (RR) and is supported by staff with required expertise (Government of Tamil
Nadu 2013). The existing district mechanism was used for implementation of the
program. Supporting staffs along with the specialists were also appointed on con-
tract basis to assist the Project Director.

8.3.2 Indonesia

The Government of Indonesia through its Ministry of National Development
Planning prepared the ‘Master Plan for the Rehabilitation and Reconstruction for
the Region and People of the Provinces of Nanggroe Aceh Darussalam and Nias
Islands’ for medium-term rehabilitation and reconstruction efforts for Aceh and
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Nias islands and released in April 2005. The Master Plan was prepared taking into
account the 2004-2009 National as well as Regional Medium-Term Development
Plan. The plan covered the 5-year period from 2004 to 2009 in line with the medium-
term development plan.

The key objectives were to draft the post-earthquake-and-tsunami action plan for
the rehabilitation and reconstruction of Aceh and Nias Islands, which could be
immediately implemented by concerned agencies in coordinated and synchronized
manner. Also, objective was to mobilize resources and dissemniate recovery infor-
mation in public domain.

The Master Plan also laid out the outline of the institutional arrangements for
recovery and mentioned to establish a rehabilitation and reconstruction agency with
comprehensive, centralized, coordinated duties, authority and responsibilities to
plan, implement, control and evaluate such process based on the principle of good,
effective, transparent and accountable governance.

It also spelt that the recovery agency would directly report to the President and
would include:

* Advisory Board: It had advisory function of providing direction in the formula-
tion, planning and implementation of the rehabilitation and reconstruction
process. Members of the Advisory Board are the representatives of various
stakeholders, such as the elements of the communities concerned, academicians /
universities, government—both at the central and regional levels, and other
elements supporting the advisory function.

*  Supervisory Board: It was entrusted with the supervisory function and members
comprised individuals with sufficient supervisory skills including national
figures and independent Acehnese opinion leaders. Moreover, it was possible
for the representatives of donor countries/agencies to become members of the
Supervisory Board.

» Implementing Agency: It was tasked with an implementation function to, among
other things: (1) formulate operational strategy and policy; (2) prepare an action
plan and conduct activities, (3) conduct rehabilitation and reconstruction activi-
ties for certain projects based on agreements with other agencies/institutions;
and (4) ensure that the rehabilitation and reconstruction funds are utilized in a
manner that highly regards integrity and is free from criminal acts of corruption
(Republic of Indonesia 2005).

It also mentioned that the Implementing Agency can be expanded based on the needs,
with the aim of optimizing performance in implementation. The structure of BRR
(implementing agency) evolved overtime and organogram of BRR of 2005 is at Fig. 8.2.

8.3.3 Maldives

The Government of Maldives set up a Ministerial Committee and Task Force. It also
established the National Disaster Management Center to facilitate response and
coordination. The Ministry of Defence coordinated the overall relief effort and the
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Fig. 8.2 Organizational structure: BRR (Agency for R&R, NAD), Indonesia. Source: BRR (2009)

Ministry of Finance and Treasury coordinated the donor assistance while the
Ministry of Planning and Development coordinated data gathering and long term
response. The Center was the focal point for all response, relief and recovery activi-
ties (Maldives 2007).

The organizational structure of National Disaster Management Center is at Fig. 8.3.

8.3.4 Sri Lanka

The Reconstruction and Development Agency (RADA) was established in
November 2005 (UNDP/RADA 2006) with the vision to create a single government
agency to focus on reconstruction and development issues across all sectors and
stakeholders in affected areas. It was under the Presidential Secretariat. It aimed to
Build Back Better the affected communities with mission to accelerate and coordi-
nate the reconstruction and development of areas affected by manmade and natural
disasters, and ensure sustainable recovery of properties, livelihoods, industries and
infrastructure to mitigate the effect of such disasters in the future.

In order to achieve its mission, RADA also set objectives, which included opti-
mization of resource usage, protection of vulnerable groups, compliance of core
principles and accelerate sustainable reconstruction and development.

It is important to mention that RADA was established, functionally replacing the
tsunami organizations such as The Task Force for Rebuilding the Nation (TAFREN),
Task Force for Relief (TAFOR) and Tsunami Housing Reconstruction Unit (THRU)
as well as a significant part of the former Ministry of Relief, Rehabilitation and
Reconstruction (Tsunami Information Center 2006).
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Fig. 8.3 Organizational structure of NDMC, Maldives. Source: Maldives (2007)

8.3.5 Thailand

The recovery in the aftermath of 2004 Indian Ocean tsunami was primarily under-
taken by the Government. The legal framework and resulting structural arrange-
ments for disaster management were relatively clear, national disaster management
was under the direct authority of the Prime Minister, who directed various bodies
of administration through the Ministry of Interior and the National Defense
Council. This structure was replicated at provincial and district levels under the
authority of the Governor and of the District Civil Defense Director. The Department
of Disaster Prevention and Mitigation (DDPM) under the Ministry of Interior,
being the principal government agency for disaster management coordinated the
recovery.

In January 2005, the government agencies were given the responsibility for
recovery work. Three Deputy Prime Ministers were assigned responsibilities
for long-term coordination of the recovery work- overseeing the recovery of the
environmental sector, the recovery of livelihoods and the establishment of a tsunami
early warning system (Office of UNRC, Thailand). The arrangement is listed in
Table 8.2.
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Table 8.2 Agency-wise recovery responsibilities, Thailand

Agency Responsibility

Provincial governments Cleaning up of affected beaches and
streets

Public Works Department Infrastructure repair and maintenance

Ministry of Natural Resources Clean water sources and monitoring
water quality and supply

Agricultural Ministry and Thai Military Repair and building of fishing boats

Finance Ministry Loans for business recovery initiatives

Education Ministry Rehabilitating schools and free board

and education to all orphans

Interior Ministry with the Ministry of Social Temporary and permanent housing
Development and Human Security and the Thai Military

Source: Office of UNRC, Thailand

8.4 Key Lessons for Institutional Arrangements for Recovery

The five worst affected countries of 2004 Indian Ocean tsunami adopted their own
approaches to manage recovery including different institutional arrangements for
managing recovery. An analysis of the institutional arrangements is at Table 8.3

These processes have generated a plethora of learning, which can benefit the
future recovery policy workers and managers for setting-up institutional mechanism
for recovery. Some of the key lessons are following:

8.4.1 Government Led Institutional Mechanism for Recovery

In all five worst affected countries, the institutional arrangements for recovery were
led by the respective government: Badan Rehabilitasi dan Rekonstruksi (BRR) led
the recovery in Indonesia, Provincial governments led recovery in India, Provincial
governors along with Department for Disaster Prevention and Mitigation (DDPM)
led recovery in Thailand, etc. The government leadership helps in implementation
of recovery program by all actors, external as well as internal, within the framework
of the national recovery framework. It also ensures engagement of the government
from the start and helps in ensuring accountability thus, sustainabilty of the recov-
ery outcomes increases many fold. For example in Indonesia, the Government
ensured the transition of unfinished projects, before the closure of BRR in April
20009, to line ministries. These projects were funded through various sources such as
the Indonesian government, the Asian Development Bank, the World Bank, Japan
Bank for International Cooperation, etc. (Subekti 2009).
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Also, the leadership role of host government in recovery has been well articulated
in various resolutions or declarations such as the UN Humanitarian Resolution
which states that “the affected State has the primary role in the initiation, organiza-
tion, coordination, and implementation of humanitarian assistance within its terri-
tory” (United Nations 1991). The ASEAN Agreement on Disaster Management
and Emergency Reponse has also vested the primary responsibility with the affected
country (ASEAN 2009). Even in the case of countries with limted capacity and
fragile and uncertain socio-economic context, country’s ownership to recovery pro-
cess should be respected (UNCTAD 2010).

8.4.2 ‘Single-Window’ Approach

Most of the disasters affect across sectors and hence recovery calls for multi-sectoral
approach and which in turns leads to multiple set of actors engaged in recovery. For
example, in Aceh—Nias, Indonesia, there were more than 800 reconstruction actors,
so the chances of geographical and sectoral overlaps are high in the absence of
coordinated approach. And, more than 20 national Red Cross and Red Crescent
societies were active in recovery in Indonesia. BRR was the nodal point of coordi-
nation for recovery in Indonesia. Also, the UN Office of the Recovery Coordinator
was established to coordinate UN activities and was single point of contact for the
BRR to the UN. Similarly, IFRC had a staff member at the BRR to coordinate its
own member country activities.

Similarly, in Tamil Nadu, India the district governments were given responsibility
for coordination of reconstruction as single focal point.

8.4.3 Evolutionary Institutional Mechanism
with In-Built Flexibility

The institutional mechanism for recovery should have in-built flexibility and should
evolve as recovery program generally happens in complex, challenging and dynamic
environment.

For example, in the case of Sri Lanka, several response mechanisms were enacted
to expedite the relief effort immediately after the tsunami. A Center for National
Operations was formed under the president to liaise with all involved with the emer-
gency response and coordinate the relief effort. Three task forces were also formed
under the president: Task force for rescue and relief, Task force to rebuild the nation
and Task force for logistics, law and order, while disaster management authorities
were appointed at district levels to coordinate local relief efforts. The structure of the
coordination mechanism changed subsequently with the disbanding and/or merger
of different agencies during the recovery and reconstruction period. In November
2005, all government agencies involved with tsunami recovery and reconstruction
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were merged to form a single agency, the Reconstruction and Development Agency
(Harsha et al. 2007). In Indonesia, BRR structure changed every 6—12 months to
meet the changing needs and the organisational struture was evolutionary to meet the
needs (Kumar 2013).

8.4.4 Selecting Suitable Institutional Model

In order to undertake recovery, the five worst affected countries of 2004 tsunami
set-up institution or designated existing institution as per the need. However, these
institutions can be broadly clubbed under two categories:

» Through existing government institutional set-up
Under this model, the recovery and reconstruction is coordinated and imple-
mented by the existing line ministries and departments. For example, in Thailand,
the Tsunami 2004 recovery was managed by the existing government depart-
ments and the provincial authorities. Similarly, the Tsunami 2004 recovery, in
Tamil Nadu, India was coordinated and implemented by existing administrative
arrangements by devolving significant authority to local administrators.

This model suits to the situations where significant prior experience of recov-
ery management exists or where the strong disaster management system is in
place or impact of disaster is limited and thus recovery intervention is limited.
It is also important to note that its success is very much dependent upon there
being a high level of preliminary planning or well-practiced administrative and
operational procedures. And administrative planning includes planning for addi-
tional capacity in government departments to cope with the surged demands,
which may stretch over a considerable time period.

* Through setting up new temporary or permanent agency
Under this model, a new agency is established, which may be temporary or
permanent in nature, and is tasked to undertake recovery. For example, in
Indonesia, BRR was set-up for 4 years to complete the recovery and was closed
after 4 years. Similarly, in case of Maldives, National Center for Disaster
Management was established and which became permanent body. In case of Sri
Lanka, RADA was constituted for recovery as temporary institution.

The permanent agency has advantage that the capacity building of individual
and agency on recovery is preserved and learning of past recovery can improve
future recovery. As once temporary agency is dissolved, too often the experience
and learning is lost, forcing governments to reinvent the wheel with each recov-
ery. In case of temporary recovery agency it is a good option if few resources can
be drawn from on-going government operations. It also presents a unified conti-
nuity particularly if it can draw non-partisan support.
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8.4.5 Putting the Best Team as Recovery
Is Not Business as Usual

The chaos of recovery, especially initial phase, requires reliance on formal as well
as informal networks to win over key decision-makers and recovery actors, hence
leadership role is very important. Also, the strong leadership set the tone for recov-
ery. For example, BRR, Indonesia was led by Dr. Kuntoro Mangkusubroto, who
served as Minister as well as Academia, had wealth of public and private sector
experience and he in turn selected highly qualified deputies from private and public
sector drawn from Aceh and other provinces. Similarly, in Tamil Nadu, India recov-
ery, specialists were appointed on contract basis to assist the Project Director.

8.4.6 Political Support/Legal Authority for Recovery Agency

The agency managing recovery requires political support/legal authority to take key
decisions for speedy implementation and has to work with the sectoral agencies,
which has almost same locus standi. For example, in Sri Lanka, RADA was placed
under the Presidential Secretariat. In Indonesia, BRR was established through
Government Regulation and ratified by Law No. 10/2005 by Government of Indonesia,
and thus BRR was at equal footing with line ministries. In Tamil Nadu, India,
Government sanctioned the establishment of Project Management Unit headed by the
Project Director for overall implementation of recovery through Government Order.

8.4.7 Exit Strategy for Recovery Institution

The recovery process creates a number of assets, institutions including the recovery
agency. It is important to plan exit strategy for recovery institution at the start. For
example, in case of Maldives, the National Disaster Management Center created
during 2004 tsunami relief and recovery has continued and Disaster Management
Bill is under discussion, which includes strengthening this institution. In case of
Tamil Nadu, India, the Project Management Unit created under the existing depart-
ment has been engaged in similar other interventions to harness its expertise.
In Indonesia, BRR was closed as originally planned after 4 years in 2009 but to pre-
serve its knowledge and expertise of R&R, BRR Institute has been created.

8.4.8 Leveraging Local Institutions

The marginalized groups which are mainly women, children, the urban and rural
poor, ethnic minorities, etc. are sometimes left out in the recovery process even
unintentionally. Under the recovery policy boundary or rigid nature programming,
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sometimes it is difficult to meet the special needs of the marginalized groups.
The local institutions are better placed to address these issues in partnership with the
authorities. For example, in 2004 tsunami, Sri Lanka Women’s Coalition for Disaster
Management (WCDM) played important role on gender issues in Tsunami recovery
(Tsunami Evaluation Coalition 2006). In Batticaloa and Ampara districts in Sri Lanka,
WCDM, which was initiated by Suriya, a local women’s organisation in Batticaloa, in
mid-January, played an important role in post-Tsunami relief and reconstruction work.
The WCDM initially lobbied for a women’s committee to be set up in every camp. The
committees then identified the basic needs of women, such as private space, appropri-
ate facilities (such as private bathing and toilet facilities) and access to supplies.

The WCDM also formed an action group called Gender Watch, involving local
and international non-government organisations. The initiative enabled women to
report domestic violence, sexual harassment and discrimination to the group.
Gender Watch documented violations in the camps and distributed the information
to international agencies and the government. Remedial action taken included: sus-
pending a government officer for violations; protecting five orphaned children;
ensuring women have access to oral contraceptives; facilitating access to the police
in the case of domestic violence; providing temporary shelters to single women who
were originally excluded because they did not possess the right papers; and register-
ing women for the provision of ration cards to provide them with access to goods.

Similarly, in Tamil Nadu, India, South Indian Federation of Fishermen Societies,
a non-governmental organization working in the marine fisheries with over 6,000
member fishermen, played a major role in relief and rehabilitation. It worked on
restoring and further enhancing fisheries livelihoods in many areas.

8.4.9 Institutional Mechanism at Local Level/Ground

The field level institutions execute the recovery program and thus play critical role
in its success. The activities which local government can undertake in recovery
should be undertaken by it (local government) and central mechanism should create
the enabling environment. The local government might have limited capacity com-
pared to central government and the capacity of the local government might have
been further eroded due to the disaster, however, it is important to use its existing
capacity and identify the means to reinvigorate and strengthen local capacity
through international assistance and the recovery process.
The local level institutional mechanisms are important in recovery as

— They are more familiar with local social, economic, environmental and political
systems, hence better placed to assess the needs of the affected communities and
devise more relevant recovery programs.

— The local government leaders (particularly when elected) are often more account-
able to their constituencies than central governments. This provides them with an
incentive to ensure greater quality of recovery services.
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— They are typically responsible for development planning of their respective
constituencies.
— Being on-site makes it better placed to coordinate recovery efforts.

In case of Indonesia Tsunami 2004 recovery, BRR was established in Aceh, but
after a year BRR realized the need to open district level offices. As part of its initial
strategy the BRR focused on developing the capacity of local governments to man-
age their affairs and deliver effective services. In addition to this, the BRR also
focused on enhancing the effectiveness of the relationship between central govern-
ment agencies and local governments.

8.5 Conclusion

The ‘Handbook for Reconstructing after Natural Disasters’ of the World Bank
mentioned that ‘Every reconstruction project is unique’ as the last word (Jha et al
2010). However, learnings from the past recovery can provide guidance to future
recovery. The recovery program undertaken in the worst affected countries of 2004
Indian Ocean Tsunami provided a number of lessons including valuable lessons on
institutional arrangements for recovery. The key lessons for institutional arrange-
ments for recovery are reconstruction are following:

 Institutional arrangements or governance of recovery and reconstruction is the
most important determinant of a successful recovery program.

* The recovery process including the institutional arrangements should be led by
the host/disaster impacted government.

* The selection of institutional model for recovery needs to be determined by a
number of factors such as scale of recovery, governance of the affected region,
exiting capacity, stakeholders of recovery, socio-economic condition of the
affected region, timeline and transition to development phase.

* The institution mandated for recovery should be constituted through legal provi-
sion and it should have the highest level of political backing.

* Some of the inherent features of a successful recovery institution includes lead-
ership, professional team, flexibility and single-window approach.

* The recovery institution should leverage the network, rapport and goodwill of
the local institution.

» The exit strategy should not be developed at the closing phase but at initial phase
of recovery.

* Lastly, as each recovery is unique so is the institutional arrangements, thus
recovery institution should be adaptive and evolutionary.

It is important to consider these lessons while setting-up institutions for manag-
ing recovery in future as these valuable lessons were learnt at a very high price and
most importantly, governance or institutional arrangements is key to success of any
recovery.
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Chapter 9

When Is Too Much Money Worse Than
Too Little? Giving, Aid, and Impact After
the Indian Ocean Tsunami of 2004

Malka Older

Abstract This chapter examines the problematic of donations and humanitarian
aid, a context already fraught with power imbalance, when donors give so much that
it is arguably more than what is needed. Although similar situations have occurred
over the past decade, the devastating Indian Ocean tsunami of 2004 was one of the
first examples of this in modern aid work, inspiring a response from donors that was
both quantitatively and qualitatively unprecedented. Both the size of the response
and the structural differences because of the large percentage of non-institutional
donors led to a number of problems that highlight issues in the aid paradigm. The
large amount of funding did not lead to improved performance; rather, it raised
expectations to an unrealistic level and led to a focus on media-friendly projects
rather than need-based programming. Despite the surplus in funding, agencies con-
tinued to compete, either for grants or for beneficiaries, which became in shorter
supply than money; and this competition, rather than improving performance,
tended to worsen it.

Keywords Aid ¢ Disaster * Donors ¢ Funding * Tsunami

9.1 Introduction

The devastating Indian Ocean tsunami of 2004 inspired a response from donors that
was both quantitatively and qualitatively unprecedented. It was “the largest interna-
tional response to a natural disaster on record” in absolute terms and also in relative
terms; the per-person amounts of aid were not only the largest ever documented, but
“of a completely different order of magnitude from those of previous disasters” (Flint
and Goyder 2006). Qualitatively, this funding was different because of the extraordi-
narily high percentage that came from the general public, rather than governments or
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other institutional donors. In other words, much of the funding came in small amounts
from a broad base of private citizens; the Tsunami Evaluation Coalition (TEC) report
on funding found that “[p]olls in Spain, France and the US suggest that around one
third of the population gave a donation” (Flint and Goyder 2006).

It would seem that such generosity would be enough, and it was enough money;
the TEC found that “international donations and pledges have, very unusually, been
at least sufficient for both emergency relief and reconstruction” and indeed that “[e]
stimates suggest that the international pledges and donations exceed the total eco-
nomic impact of the tsunami (US$9.3 billion)” (Flint and Goyder 2006). However,
the extraordinary circumstance of having enough money for the work at hand does
not seem to have translated into a response that was sufficient for the needs caused
by the disaster; the massive cluster of studies commissioned and consolidated by
the TEC came to the conclusion “that the response did not achieve the potential
offered by the generous funding” (Cosgrave 2007). Why does more funding not
lead to improved quality of response? Is it possible that the vast amounts of money
donated may have not only failed to achieve their objective, but actually caused
more harm than good?

Why might additional aid funding be more harmful than helpful? This chapter
will review the impacts of this extraordinary outpouring of aid to trace the ways in
which it might have had negative effects. This includes both practical consideration
of the structural elements of the aid process that make such successful fundraising
problematic, as well as the contradictions in the socio-symbolic construction of aid
work highlighted by such extreme amounts of money. In other words, do extremely
large amounts of money fail to improve performance and possibly worsen it because
of practical concerns, because they lead to shifts in the relationships, expectations,
and understandings involved, or both?

These issues came into a certain degree of focus after the 2004 tsunami. Although
there was some reluctance to pose the question in a way that might make donors
hesitate about future giving, the event (in part because of the abundance of funding
available) spawned evaluations of a scale and quality not previously possible. It also,
in part because of the gap between expectations raised by those funds and perfor-
mance, contributed to significant reforms in the humanitarian system for disaster
response. However, more recent disasters such as the 2010 Haiti earthquake suggest
that the difficulty in managing highly mediatized, highly funded disasters has not
been resolved. Openly considering the implications of what some reports refer to in
coy quotes as “‘too much’ money” (Flint and Goyder 2006) remains a pressing
concern for the humanitarian industry.

9.2 Context

While the particular characteristics of the “second tsunami” of response were
enough to make the 2004 disaster an important event in humanitarian aid, it also
occurred at a particular moment in the development of the humanitarian system, the
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characteristics of which contributed to its watershed effects. The 1990s saw rapid
and broad changes in the practice of aid, enough to suggest the transformation from
a fairly idiosyncratic, ad hoc activity into an industry. Barnett (2005) writes that “in
the 1990s humanitarianism became a field, with regular interactions among the
members, an increase in the information and knowledge that members had to con-
sider, a greater reliance on specialized knowledge, and a collective awareness that
they were involved in a common enterprise.” The idealistic, unregulated, largely
individualistic practice of humanitarian work was becoming more formalized.
Barnett sees this as largely driven by external issues: “The institutionalization of
humanitarianism was largely driven by challenges to the emerging field's legitimacy
and effectiveness-challenges that emanated from donors that paid the bills and mem-
bers who were experiencing a crisis of confidence in reaction to new circumstances
and short-comings.” It was also related to the growth of the endeavor, in terms of
individual and organizational headcount, financial resources, and visibility.

Not all of the shifts were entirely the result of external forces. Of particular inter-
est to us is the question of accountability. While much of the emphasis on account-
ability, results, and measurement arose as a means of control by donors (Stein
2008), Barnett notes that “those within the sector increasingly sought greater
accountability—to recipients. It was not enough to be accountable to donors for
how their money was spent; it shows it also was important to be accountable to the
supposed beneficiaries of their activities.” As professionalization and principles of
new public management diffused through the field, some of these concepts were, to
a limited extent, co-opted by the sector for use within its own moral framework.

Nonetheless, this growth and systemization often raised conflicts for humanitar-
ian actors who were, for the most part, rooted in idealistic principles and a culture
of independence and neutrality. As the changes took root, there was increased ques-
tioning of the new approaches, and whether they were compatible with the princi-
ples of humanitarian aid. At the same time, there were more practical concerns that
despite these and other efforts at reform, accountability, and coordination, effective
performance still seemed elusive. Shortly before the Indian Ocean tsunami the UN
Emergency Relief Coordinator commissioned the Humanitarian Response Review
setting into process what would become the wide-ranging and influential
Humanitarian Reform Agenda. The immediate trigger for it was the response in
Darfur, which was a complex, highly political emergency addressed with a humani-
tarian effort generally seen as slow, underfunded, and inadequate.

The response to the Indian Ocean tsunami was almost the polar opposite to that
of Sudan: rapid, overfunded, and dealing with a “natural” emergency that many saw
as pure and unencumbered with politics. Where the Sudan crisis required celebrities
to gain any fundraising traction, the tsunami became a cause célebre that burnished
stars rather than the other way around. Despite all these differences and the seem-
ingly highly favorable circumstances, the response in Southeast Asia was still for the
most part considered inadequate. This disillusion influenced the subsequent reform
process and continues to have echoes to this day. Without the excuse of not enough
money, evaluations and internal reviews had to consider other reasons for a less than
ideal performance. On the other hand, the extreme amount of money exacerbated
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other, previously unimportant problems. While the “too much” situation is unusual,
it has continued to occur, making an understanding of its dynamics important; more-
over, studying this exceptional case offers insights into the more general functioning
of the humanitarian system.

9.3 Questions of Quality and Quantity

Humanitarian work remains challenging to evaluate and compare, particularly in
major emergencies. The reforms and changes of the last two decades include sub-
stantial steps have been taken towards standardization and accountability, most
significantly the Sphere Project (www.sphereproject.org), which offers minimum
standards across a number of sectors, indicators for assessing success in meeting
them, and a humanitarian charter that addresses more high-level issues.
Nonetheless, given both the practical difficulties in measurement and the huge
variety of contexts and baselines, quantitative evaluations are rarely considered
sufficient or even useful. Mixed methods, especially with “participatory evalua-
tion” are almost de rigeur. Academic studies on paradigms of aid work tend to use
qualitative or mixed methodology (see for example Daly and Brassard 2011;
Henderson and Lee 2011).

Beyond the challenges of measurement are broader questions of what should be
measured. Barnett (2005) suggests that the structural changes in the industry have
contributed to “a shift from deontological, or duty-based, ethics to consequentialist
ethics”, or from trying to do the right thing to trying to effect positive change.
Output indicators were no longer enough; outcomes had to be tracked. Even the
latter remains fraught, however; as Barnett writes: “The issue for humanitarian
organizations is becoming not whether aid has negative and unintended conse-
quences—for it almost always does—but whether, on balance, it does more harm
than good”’—something that is almost impossible to measure, and certainly to cal-
culate beforehand. Henderson and Lee (2011) frame a different type of question:
“How do we evaluate the efficacy of aid delivery—what aid agencies do a better job
in delivering higher quality housing or boats, or in attainment of certain social
objectives?” In other words, should evaluation of aid prioritize outputs or large-
scale goals? Others question even the premises of evaluation and accountability (see
Dufour et al. 2004; Stein 2008).

Despite all this difficulty, some methods of evaluation have been developed, and
even agreed upon. The Sphere guidelines are widely used. The TEC makes use of
the Good Humanitarian Donorship principles (informed, sufficient, timely, flexible,
coordinated, impartial, accountable, effective, and efficient). An in-depth review of
evaluation methods is beyond the scope of this chapter, which does not attempt to
assess specific interventions or practices; rather it seeks to trace the relationship
between the amounts and types of funding with the evaluation results as presented
in the existing reports.


http://www.sphereproject.org/
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9.4 Structural Elements and Practical Considerations

9.4.1 Asset Replacement and SWEDOW

Despite the (repeatedly acknowledged) difficulty with evaluations, the reports of the
unprecedented Tsunami Evaluation Coalition (TEC) are not shy about critiquing the
humanitarian community’s response to the disaster (although this is possibly also
somewhat strategic, given the huge media coverage of the aid effort). The synthesis
report suggests that this is in part because of the large amount of money raised:
“There was early recognition that the exceptional response to the tsunami disaster,
including the amount of money given, [...] demanded a high standard of account-
ability to a generous public” (Cosgrave 2007). Whether or not this report satisfied
the “generous public” (or whether any of them actually read it), it does identify a
number of issues with the response, none of which result from lack of funds and
many of which were caused or exacerbated by the surplus.

It may seem counterintuitive to suppose that too much money can make output
worse. More money can, after all, buy more things. In fact, buying too many things
was one of the TEC criticisms of the response: “A focus on asset replacement has
meant that poor labourers, who had no assets to replace, got left out” (Flint and
Goyder 2006) and “[blecause most international agencies concentrated on the
replacement of physical assets, this may have overshadowed the broader economic
development of communities, and livelihoods within them” (Bennett et al. 2006).
The choice of assets as a focus, itself, may be related to the levels of funding, but
even if other types of programming are preferable, more money should enable the
hiring of better staff, faster transport, additional resources of all different types.
Money is fungible; enough money can buy anything.

However, as many developed, technologically countries have found to their cha-
grin, this is not always the case in a post-catastrophe setting. When infrastructure
and stocks have been devastated, there is a limit to what can be acquired and trans-
ported within the brief timeframe of relevance in a severe disaster. The TEC synthe-
sis report offers the example that “One INGO had planned to hire a fleet of civilian
helicopters, but found that there were simply not enough available on the market for
short-term contracts at short notice” (Cosgrave 2007). Even for replacing assets,
money can only reduce the time needed for production or transport to a certain
point. Holguin-Veras et al. (2012a) describe the difficulties of logistics after a cata-
strophic event based on case studies in Haiti and Japan:

it requires: (1) considerable resources e.g., manpower, (2) distribution efforts spanning a
large area, (3) travel over relatively long distances where the transportation infrastructure
has been devastated, and (4) logistical operations of great complexity that can involve tens
of thousands of individuals who must be organized, trained and deployed across the geog-
raphy of the disaster area.

This is further complicated by a phenomenon that Holguin-Veras et al. (2012a, b)
refer to as “material convergence”, also known in aid worker parlance as Stuff We
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Don’t Want (SWEDOW).! In the more technical description of Holguin-Veras et al.
(2012a), ““a significant portion of useless unsolicited donations creates major com-
plications for the disaster response.” This is not a minor problem. Figuring out what
is useless or searching for appropriate projects for unwanted donations is time-
consuming, and such materials clog warehouses and supply chains. In interviews of
professional logisticians involved in the responses in Haiti and northeastern Japan,
Holguin-Veras et al. (2012a) found that when researchers asked “what [the logisti-
cians] considered to be the most significant obstacle to the response, the consensus
was ‘unsolicited donations.”” Despite the “overwhelming” evidence that these
donations worsen responses, ‘“humanitarian organizations remain reluctant to refuse
shipments for fear of upsetting donors which might negatively impact future
funding” (Holguin-Veras et al. 2012a), a pattern which offers an exaggerated reflec-
tion of the slightly more subtle problem of too much general funding.

Although the examples cited above are from later disasters, SWEDOW was
clearly a problem after the tsunami as well. The TEC Synthesis report uses this as
an example of “poor quality relief work” and specifically cites “inappropriate
clothing; expired or culturally inappropriate food; and inappropriate drugs or medi-
cines” (Cosgrave 2007). The problem was serious enough for “the Secretary General
of the Indonesian Red Cross to send a harsh letter to other RC Societies complain-
ing of the failure to adhere to guidelines on such donations” (Telford et al. 2006).

Even appropriate and useful goods donated in another country soak up money in
transport and warehousing.? Rapidly changing demands can mean that what is
needed one day is not the next. Holguin-Veras et al. (2012b) offer the example of
blankets in northeastern Japan, urgently needed during the first frigid week after the
disaster, but quickly received far in excess of needs; just one prefecture, Iwate, “had
100,000 blankets in excess of the 100,000 that were actually needed. Thus, at least
50 % of the blankets that arrived at Iwate Prefecture were not used at all.”

While these examples demonstrate why so many aid commentators now urge
donors to give cash rather than goods, they also show how difficult it can be to get
even the most needed items into an emergency area rapidly. The delivery of goods
in a humanitarian setting is a non-trivial task, no matter how much money is thrown
at it; at some point, roads and bridges can not be repaired any faster, qualified logis-
ticians can not be found or flown in any more quickly, and trucks are no longer
available for rent at any price. Holguin-Veras et al. (2012a) estimate, for example,
that “delivering and distributing supplies to the two million Port-au-Prince residents
after the 2010 earthquake required 20,000 staff members (comparable in size to a
US Army division, which takes 3—4 weeks to fully deploy).” That gives a sense of
the challenges of distributing goods that would normally be commonly available.
Sourcing qualified human resources or building relationships are even less respon-
sive to funding increases.

! See http://talesfromethehood.com/2010/04/20/swedow/.
2They may also impair local economic recovery.
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9.4.2 Scaling Up and Elasticity

One of the issues that Holguin-Veras et al. identify in post-disaster humanitarian
logistics is the difference between disasters, which they consider relatively localized,
and more widespread catastrophes. Although this use of the terminology is not widely
recognized, the distinction is useful, and indeed one of the widely noted learning from
the 2004 tsunami was the difficulty for the humanitarian community in scaling up
from a more normal level of operations to the one required after a disaster that affected
hundreds of thousands over large stretches of coastline in multiple countries.

The TEC reports attempt to make the case that the problem with scaling up to
meet the needs of an enormous catastrophe is not entirely due to the amount of
money, or the size of the disaster; but rather to the amount of money in every other
disaster. The report on coordination notes that the vast difference between “normal”
emergency operations—averaging 5.4 billion USD for all emergencies in a year
during the 5 years before the tsunami—and a monster disaster that garnered 14 bil-
lion was too great for agencies to quickly meet the challenge: “The normal level of
funding available for emergencies is much lower than that available here, so the
‘baseline’ of staff resources is low” (Bennett et al. 2006). This suggests an under-
standable delay in up-scaling operations; a problem more with the size of the emer-
gency needs than with the amount of funding. The synthesis report elaborates
further: “the TEC reports found that agency managers both overestimated what they
could do with the available funds and underestimated how long it would take. They
did not allow for the personnel, procurement and other factors that constrained their
efforts to scale up” (Cosgrave 2007). The problem was not only the time constraint
in hiring and sourcing material; it was a lack of familiarity with the scale of opera-
tions, leading to errors in estimations.

Parts of the evaluations, however, suggest that this is an overly generous interpre-
tation. The TEC describes “agencies moving into sectors outside their competence
and reduced information sharing between agencies” (Cosgrave 2007) as well as
“extend[ing] their mandates beyond areas of traditional competency and [making]
promises that in subsequent months had to be retracted” (Bennett et al. 2006). This
suggests that competition between agencies worsened coordination and therefore the
response, as organizations stopped sharing information in an attempt to get a com-
petitive edge and inflated their claims of capacity to donors but ended up being unable
to comply. Again we find contradictions: Why should large amounts of money, more
money than anyone can spend, lead to increased competition? Beyond that, shouldn’t
competition make the response better, as incompetent agencies are weeded out?

9.4.3 Competition

The answers come back to the peculiar structures and strange double accountability
of the aid industry. One explanation returns to the TEC point that it was not the
absolute scale, but the relative scale that was problematic. As noted above, the large
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amount of funding in the case of the Indian Ocean tsunami was extremely unusual.
For organizations used to “scrambling” for funds, as described in Cooley and Ron’s
2002 article about the market and incentive forces working on NGOs, the shift to a
surplus may have been too shocking to adjust to immediately. There are more ratio-
nal explanations as well. Despite the restrictions on relief funding which prevent it
from being completely fungible to another, there is enough slippage, particularly in
hard-to-fund administrative and overhead budget lines, that would lead agencies to
try to “stock up” or, as Cooley and Ron write, “to raise funds for future work by
raising their flag in media-saturated humanitarian ‘hot spots.”” Working a disaster
response can also help mitigate barriers to entry; Indonesia and Sri Lanka tempo-
rarily loosened controls on visas and organizational registration, and as in many
disasters NGOs used the catastrophe as “foot in the door” programming that even-
tually extended into, or was leveraged into, long-term non-emergency projects in
the country.

There were also reputational issues at stake. To not compete for money to respond
to the tsunami would have been, or at seemed, tantamount to abstaining from par-
ticipation in humanitarian aid altogether. Redfield (2008) writes that “In a surpris-
ingly short period of time, tsunami response defined the very currency of
humanitarianism.” As the disaster raised NGOs and the work they did to new highs
of popular awareness, few agencies felt confident enough not to compete (Médecins
Sans Frontieres was the highly visible exception). Beyond simple entry into the
country or validation by basic participation in the response, there were also incen-
tives even for large and credible agencies to continue to seek additional financing.
Aid work is an iterative game with a growing number of NGOs or other implement-
ers and a limited number of donors. Disasters with large amounts of funding offer
an opportunity for a “foot in the door” with new donors as well as in new countries,
as well as for extending the “organizational experience” CV of the agency.

Despite all these incentives, competition for funds did fade relatively quickly.
Competition, however, did not. High levels of funding meant an urgent need to
spend that funding. The focus shifted to “[i]ncreased competition between agencies
for beneficiaries” (Cosgrave 2007) to comply with donor timeframes and “burn
rates.” This strange shift inverted the normal structure of the industry from the more
usual situation, in which agencies compete for small amounts of funding and must
select among more needs than they can possibly serve, to one in which agencies
have more money than there are needs (at least the needs that money is designated
to address). Stirrat (2006), writing about the response from an anthropological per-
spective, explains that “[g]iven the number of NGOs and the amount of money they
had at their disposal this [competition over beneficiaries] was not surprising: after
all, there were only a limited number of ‘beneficiaries’ and only a certain area of
land which had been affected by the tsunami.” Obligated to spend money, the agen-
cies had to find someone and something to spend it on.

This is where the money begins to be, plausibly, too much, in the sense of wors-
ening the response. Stirrat describes how “representatives of two agencies almost
came to blows over which one had the ‘right’ to assist elderly female coir workers
affected by the cyclone, the argument being couched in terms of the respective
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agencies’ particular skills.” The supply of aid may be exceeding the demand, or at
least the demands of the donors who are “buying” it; the demand for people to aid
is exceeding the supply. This situation is not contradicted by the previously dis-
cussed difficulties with actually delivering the aid in a timely fashion, because the
competition is not over results, but over activities; over any way to spend the money
that can plausibly be described as aid work. At least two factors contribute to this:
the need for agencies to respond to the disaster of the hour, and the requirement of
donors for budgets to be spent during the planned timeframe. After all, for funding
to be considered part of the disaster response, it should be spent with some urgency.
Less semantically, most institutional donors also work via yearly budgets, which
they prefer to spend out as planned.

9.5 Non-institutional Donors

Most of the donors in this case, however, were not institutional, but private citizens.
This brings us back to the second unusual fact about the tsunami money, beyond the
sheer amount. The TEC report on funding notes that “the financial response of the
general public was the defining characteristic” (Flint and Goyder 2006). Although
not quite enough to reach half of the total international funding (the TEC report
finds it at 39 %), it was far larger than the usual percentage, which the TEC puts at
around 15 % (Cosgrave 2007). The quantity was decisive—the TEC states that “It
was the private response that meant that the international response was, for once,
sufficient”—and the different parameters of private funding had a significant impact
on the results of the response. This was also one of the key elements that, within the
development of the aid industry, made the tsunami such an important moment.

Throughout the development of the humanitarian field in the 1990s, donors and
implementers had a more or less symbiotic relationship. Despite disagreements
about emphasis and “direction” of accountability, both NGOs and donors had incen-
tives to professionalize the industry. For NGOs this meant not only improving per-
formance, but also raising the barriers to entry for new actors—including, it should
be noted, local organizations without the wherewithal to fulfill complex donor
requirements for financial accounting, English-language reporting, and previous,
demonstrable experience with both. For donors it meant more control in a relation-
ship that many have characterized as principal-agent (for example, Stein 2008). As
the rules of the games were negotiated (with a balance of power tilted heavily
towards donors) and solidified, and the activity became a field, donors and large
NGOs learned to play by them together.

The response to the tsunami threatened this narrative of professionalization. The
vast and unprecedented response from private donors—huge numbers of people that
gave small amounts of money or raised slightly larger amounts of money—not only
changed the operating environment from insufficiently funded to sufficiently or
even excessively funded, but also changed the rules of the game.
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This did have benefits for the large NGOs. With most of the private money going
to them (and the Red Cross Movement), it gave them both a degree of freedom from
institutional donors, and more clout in a system that had been dominated by the
UN. However, it also had another effect, less welcome from the perspective of the
established implementers: a rapid expansion of actors, including many agencies not
familiar with the system that had become more or less accepted. The TEC report on
funding points out that “it was the private response that made NGOs and the Red
Cross Movement such important (and numerous) actors” (Flint and Goyder 2006).
Although the TEC notes that it was unable to find exact figure for the number of
implementing agencies,’ it finds that “[a]t least 202 NGOs are recorded internation-
ally as receiving private donations” and that although “[i]n most countries private
donations were heavily concentrated on a small number of international NGOs,”
some of the additional implementers benefiting from private donations “did not
have previous experience of emergency or reconstruction operations” (Flint and
Goyder 2006).

New players not dependent on institutional donors—and some of them without
the intent to work in future disasters—had little incentive to work within the sys-
tem. Indeed, some of these actively positioned themselves as outside of or against
the system, working based on what Stirrat describes as “a strong humanitarian
impulse that ‘something had to be done’”’; this makes the conflict between them and
the institutionalized NGOs, most if not all of which originated in the same way, all
the more ironic. Stirrat describes the competition between “large international
NGOs with a long track record in relief or development or both” and “a horde of
small, often newly formed, foreign organizations with little if any experience in
disaster relief” as a contest between slow dinosaurs and small furry mammals,
although the metaphor may not hold since the dinosaurs seem, at least in the short
term, to have survived.

9.5.1 Refusing Funding

In any case the degree of private funding had a direct impact on the large NGOs as
well even when they also had institutional grants; 59 % of the private funds went to
NGOs, and “on average the general public donated 77 % of NGO income” (Flint and
Goyder 2006). Despite the fact that many of these donations were small, dispersed,
and received via mail or web donations rather than as part of a contracting process
the way institutional funds are allocated, large NGOs still professed, and seemed to
feel, a sense of accountability to these donors. This was expressed mainly in a sense
that the money they donated need to be used in accordance with their wishes. When

3One reason for this is because of the number of informal implementers, such as private citizens
who collected donations and flew to an affected country to hand over money or carry out some
project. For an example and some discussion of this phenomenon, see Fernando and Hilhorst
(20006).
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Meédecins Sans Frontieres (MSF) took the decision not to accept further funding for
the tsunami, it was a public decision rather than a quiet reassignment of funds.
Additionally, when MSF decided the funding they had already received was in
excess of the needs, or at least the needs within their narrow mandate, it did not
merely reprogram that funding, but “sought permission from its donors to divert
almost 60 % of the funds it collected to the victims of other emergencies” (Flint and
Goyder 2006). This negotiation of the implicit contract between the NGO and its
donors was then criticized “for reallocating funds that ‘belonged’ to the Indonesian
people” (Flint and Goyder 2006), going to the heart of the problematic of double
accountability in the complex system of giving and receiving. Whom did the money
belong to and who could decide what to do with it? Who gets to determine “need?’
What exactly are donors “buying” with their money?

The refusal of private donor money was a challenging idea for many actors, and
continues to be a question of debate within many NGOs.* The flood of private donor
funds after the tsunami was seen by many NGOs as a gateway, in the same way that
a disaster grant from a large institutional donor might be; if many of these donors
were giving for the first time, there was hope that they would continue to do so, and
perhaps to the same agency. The relative flexibility of these privately donated funds
makes them more appealing to agencies, and for some of NGOs the response to the
tsunami may have raised the (ultimately illusory) hope of becoming independent of
controlling institutional donors (as, for example, MSF largely is).

Beyond these self-interested considerations, however, there were some more
ideological concerns. As Redfield (2008) paraphrases some MSF contributors con-
fused by their decision, “How could a humanitarian organization refuse donations
for a worthy cause?” After all, most NGOs, and most NGO workers, were or at least
had once been, driven by the same “humanitarian impulse” that drove people to
send them a hundred dollars; why should they refuse that money? How could they
decide when the amount of funding was “enough” or “too much”? There are of
course practical difficulties in answering this question: one NGO receives only a
small part of the total funding; needs are generally not clear in the first few weeks
of a major disaster, and much less the division of those needs among the various
actors. But it is the more abstract difficulties that prevent it from being answered.
What is enough?

9.5.2 Proportionality

The TEC found that “If all the tsunami commitments were shared out equally
between the 2 million people directly affected, each person would receive roughly
US$5,500” and that even “If all the tsunami commitments were shared out between

“The 2011 tsunami in Japan is one example where the discussion of whether to raise money, and if
so when to stop, occurred within several large NGOs. The evolving results were reflected on
agency websites.



132 M. Older

the 3.7 million people in areas with major impacts, each person would receive about
US$3,000” (Flint and Goyder 2006). By comparison, per person amounts distrib-
uted in the subsequent 2005 Pakistan earthquake were between $250 and $1000, in
Somalia between $114 and $178, and in Eritrea around $50 (Flint and Goyder
2006). While the difference in magnitude is striking, it does not answer the question
of what is enough. Nor does it answer the slightly different question, perhaps politi-
cally easier to pose but no easier to resolve, presented in the TEC reports: what is
proportional?

The TEC attempts to answer this in a way similar to its answer to the problem of
capacity. The grossly different amounts given for different disasters “does not mean
there was too much funding for the tsunami, but rather that most emergencies have
funding that is far inferior to need” (Cosgrave 2007). While the latter point is
undoubtedly true, it is also a somewhat disingenuous framing which avoids the dif-
ficult questions of how to determine that level of proportionality or fairness as well
as the problem of the division between emergency and development aid. Is need in
an emergency replacing what has been lost? The TEC’s concern over asset replace-
ment as a strategy would seem to contradict this, and the finding that the total fund-
ing for the tsunami response exceeded the estimate of economic damages under that
interpretation would then definitely indicate too much funding. (It is perhaps in part
in response to this problem, as well as because of the frustration of repeated emer-
gency responses, that the slogan for the response became “building back better.”
Rather than giving back the money that exceeds the damages caused, or reprogram-
ming it for less telegenic disasters, the answer was to do something more than return
to the day before the tsunami hit.)

It is also striking that while the synthesis and funding reports from the TEC
complain about the “arbitrary nature of the current funding system for humanitar-
ian emergencies” which “produces an uneven and unfair flow of funds for emer-
gencies” (Cosgrave 2007), the TEC report on the local response asks instead
“What can be done with the amounts that seem to exceed ‘relief’ requirements and
do these resources remain available in a form for use that supports longer term
development issues related to disaster mitigation?” (Kessler 2006). There were
certainly needs in most of the tsunami-hit areas before the tsunami hit; as the con-
cept vulnerability has extended the “responsibility” for disasters to underdevelop-
ment, the question of why disaster funding can not be used for building “resilience”
through development has become more difficult. Donations can be seen as out of
proportion to one emergency as relates to another; they can also be seen as out of
proportion to an emergency in relation to the long-term ravages of poverty, pre-
ventable disease, or repeated, less-mediatized disasters, such as regular crop flood-
ing. At least one group, however, saw the level of funding as proportional: the
donors. What is less certain (although there are theories) is why; as the TEC notes,
“it is not clear what triggers this impulse as some emergencies, such as the
Bangladesh floods in 2004, get relatively little funding from the public” (Telford
et al. 2006).
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9.5.3 Unforced Accountability; Unclear Communications

Despite all these concerns about proportionality based on various different
benchmarks, however, most agencies still felt a strong compulsion to comply with
the desires of these non-institutional donors. The TEC Initial Findings report points
out that while “[a]ccountability to donors is normally ensured by the rules of formal
institutional donors,” in the case of the tsunami “[t]he prevalence of individual pri-
vate donors meant that this mechanism did not apply” (Telford et al. 2006).
Theoretically, there is nothing compelling agencies to follow the desires of private
donors, or keep them appropriately apprised of how their funds are being used.
Indeed, the TEC finds that the voluntary reports some NGOs made to the general
public, “are generally uncritical summaries of what agencies have done, aimed
more at promoting their “brand” than presenting a balanced view of their perfor-
mance” (Telford et al. 2006).

Yet the sense of accountability to private donors, despite not being described in
a detailed legal document, prevented agencies from reprogramming funding with-
out permission, either to other countries or to longer-term programming. As the
most immediate relief needs were addressed and the sheer amount of funding that
had been collected became clear, the question of what “counted” as an emergency
program became a key topic of debate within NGOs. (Given that programming
continued in many of the tsunami-affected locations almost until this tenth anniver-
sary, some very fine lines were drawn about what could still be considered “respond-
ing to the emergency.”)

So despite the surplus of money available, even donors of relatively small
(individual) amounts were collectively able to have a large impact on how the
response was carried out. This was problematic in part because of the weak links of
communication between this highly dispersed group of donors and the implement-
ing partners. Even in rapid, short-term (3-to-6 month) emergency programming, an
institutional donor will require a full monitoring and evaluation plan complete with
indicators and targets and often with an interim as well as a final report. The imple-
menter may not have much leverage to negotiate with the donor, but they should
have a fairly good idea of what the donor wants to see. This may under some
circumstances have the effect that the evaluations are further from the “truth,” and
certainly there are troubling incentives on donors as well as implementers for ignor-
ing or downplaying problems, but there is a certain amount of clarity.

With private donors, on the other hand, communication and approval are much
more tenuous. There is no proposal describing the programming, but more usually
a description of existing programming or a suggestion of what a certain amount of
money (a “dollar handle”) “might” mean for an affected person. Even if reports are
made publicly available on websites or through mailing lists, there is an assumption
that most of these private donors will not read them, will not care, or perhaps will
not understand the system of standards and indicators constructed over a decade or
two of interaction between governments and agencies. This perhaps contributed to
the sway of the media. The TEC found that “huge amounts of funding encouraged
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a virtual obsession with ‘upward’ accountability to donors, the media and the public
in donor countries,” an obsession which not only “discouraged accountability to
disaster-affected populations” but also “resulted in competition, duplication and
waste” (Cosgrave 2007).

Stirrat describes how agencies found themselves

faced with a vast number of ‘stake-holders’ who to a greater or lesser extent felt a sense of
‘ownership’ in the relief effort. From the beginning the pressure was on the agencies not
only to be effective but to be seen to be effective. They had to try to justify the vast invest-
ment that millions of stakeholders had made in the relief effort. And they had to intervene
in ways which these ‘stakeholders’ would recognize as being ‘relief’.

The issue here is not that these donors were engaged in the response or questioned
how their money was used; the problem was, in Stirrat’s terms, that they would not
necessarily recognize all forms of relief as ‘relief’—or at least that implementers
believed they wouldn’t. In this dynamic, the needs of the people actually affected by
the tsunami became invisible beside the interpreted demands of the people virtually
affected by it.

This is not to criticize the people who gave generously in response to the plight
of those on the other side of the world. Stirrat finds the problem in “the structural
nature of the relief business”; he believes that the moral impulse itself, siphoned
through this structure, leads to a problematic outcome: “For the ethically motivated
donor the issue is always how their donation can have its maximum effect and this
inevitably generates competition between the donors to prove that they and not
other organizations have the greatest impact in alleviating suffering and achieving
humanitarian objectives.”

This misses at least some of the point, however. For example, a purely ethically
motivated donor, looking for the greatest impact, would not be tied to one disaster
over another. More importantly, competition could be a healthy force in the aid
industry, as long as that competition is tied as closely as possible to actually impacts,
rather than perceived impacts. Stirrat writes that “[w]hat starts out as a gift becomes
a commodity”, but in fact the gift itself has very little value by itself (or, in the cases
of some material aid, negative value). Rather, from the donor’s perspective the
“gift” is bartered for—something. Some form of satisfaction, some feeling of self-
worth, a form of self-definition as virtuous, a story to tell at parties—something that
it is important to the giver. Perhaps that satisfaction comes from competition over
having made the “best” gift, or perhaps it really is based on the actual impact the gift
has had on people who need it. Without clear information one way or the other,
NGOs, led by the media, seem to have assumed the lowest common denominator.

Much of the blame, of course, is put upon the media. The TEC finds that “[i]t was
television coverage of the disaster that provided the basis on which funding decisions
were based rather than any more formal assessment of needs” (Telford et al. 2006).
Stirrat observed that

NGO representatives were only too aware of the presence of TV teams and reporters, and
many organizations had their own film crews to record their activities [...] The result was
to privilege certain sorts of activities, such as distributing new fishing craft or constructing
housing, rather than less visible or more indirect forms of disaster relief, for instance reha-
bilitation of government offices destroyed by the tsunami.
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This brings us back to the problematic of “buying too many things”; whether in
the form of material goods or in fungible cash, large amounts of donations seems to
have encouraged physical, visible, photographable types of programming.

9.6 Discussion: Double Accountability

The aid and humanitarian industries claim to function on the basis of double
accountability: responsibility both to beneficiaries and to donors. In underfunded
disasters where the main donors are institutional, it is easy for NGOs to position
themselves as relatively weak players, advocating for the unheard to the best of their
ability in the face of a huge power imbalance and stretching the meager funds they
receive. When the money is suddenly “enough,” it puts all this into question.

From the study of the 2004 tsunami it is clear that money—even extraordinary
amounts of money—and good intentions are not enough to guarantee good or even
competent, timely programming. Understanding the non-fiscal constraints of
humanitarian work, whether in terms of setting realistic expectations for logistics or
for situational awareness, can attenuate the problematic link between financial gen-
erosity and misplaced priorities.

Because, despite all protestations to the contrary, the money, and the mediatiza-
tion that was both cause and effect of the massive outpouring of donations, do seem
to have affected planning and prioritization during the response to the tsunami. For
all the efforts towards professionalization and standardization that had taken place
over the previous decade and a half, the intense attention and large-scale funding
brought an almost immediate shift to a situation in which the response was led by
the interpreted priorities of non-professionals and driven by image rather than
indicators.

Although aid agencies continued to talk about double accountability, the weak-
ening of formal, explicit, legal accountability to donors with the shift towards non-
institutional, private funders did not strengthen accountability to beneficiaries.
Instead of improved performance based on competition, this weak accountability
and tenuous communications meant that the terms of the competition shifted, wors-
ening performance.

In a piece on generosity, Korf (2006) argues that unlike the unconditional acts of
hospitality or kindness practiced at the local level immediately after the tsunami, the
international mustering of aid, which “became almost like a sports competition over
who was the most generous” is in fact conditional: “since the consumer of generos-
ity wants to see his or her money materialize in a consumption good - possibly the
feeling of doing something good. Private donors want to see their donations flour-
ish - they want to see it materialized in the smile of children in Sri Lanka who can
go back to school, for example.” This may be true, or not; or it may be true in some
cases and not in others. Certainly many NGOs acted as though it were true, and
unchangeable.
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9.7 Conclusion

The years since the 2004 tsunami have seen many reforms and initiatives, many of
them directly inspired by the experience, aimed at improving performance, coordi-
nation, and accountability in major disasters, and many of these have had effect.
However, more recent highly publicized catastrophes, like the 2010 Haiti earth-
quake, have demonstrated that high levels of funding continue to bring their own
challenges to the aid enterprise. As the industry continues to standardize and profes-
sionalize, efforts towards common goals and understanding of aid priorities need to
be expanded: to beneficiaries, to the “amateur” groups that flood to a major disaster,
and to private donors. As long as double accountability is as unbalanced as it was in
2004, there is the risk that humanitarian work will be driven by the generosity of
givers as opposed to the needs of the affected.
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Chapter 10
Social Protection Ten-Years After
the Tsunami: The Case of Indonesia

and Thailand

Benigno Balgos and Jesus Dominic Dizon

Abstract An earthquake with an epicenter in the west coast of Sumatra, Indonesia
sparked a chain of injurious tsunamis along the shoreline bordering the Indian
Ocean, killing thousands of people in eleven countries. Aside from damage to prop-
erties and lives claimed, it resulted to exacerbating the dire conditions of the poor
and vulnerable communities. The sources of livelihood of the people were destroyed.
That said, rebuilding their lives of those who survived the catastrophe became a
critical challenge. This chapter examines the social protection programs focusing on
the livelihood of affected communities in Indonesia and Thailand after the tsunami.
From community-level examples, the chapter will draw issues, challenges, and
impacts in social protection in relation to building resiliency in a post-disaster con-
text. The author argue that social protection is not only a means to aid survivors in
recovery, but it also reduces poverty, improves the lives of survivors, and facilitates
communities’ adaptation and mitigation to future disaster risks toward resiliency.

Keywords Community resiliency ¢ Disaster recovery ¢ Livelihood ¢ Social

protection

10.1 Introduction

Recovery is one of the important thematic areas in disaster risk reduction. The
United Nations International Strategy for Disaster Reduction (UN ISDR) defines
recovery as the effort to improve the dire conditions of the communities affected by
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Fig. 10.1 Fit requirement for disaster recovery planning

disasters in relation to facilities, livelihoods, and risk reduction among others.
In recovery, efforts to disaster-stricken communities should enable the survivors to
bounce back from the stresses and shocks brought about by the catastrophe. That
said, it is not about bringing the people back to the same old vulnerable and helpless
condition. Recovery is looked at as a struggled against Mother Nature, so that the
natural order of things in the community would be reestablished.

Recovering from disasters entails many things. The Asian Disaster Reduction
and Response Network (ADRRN), a coalition of disaster reduction organisations in
the Asia Pacific region that aims to stimulate coordination and collaboration work
on risk reduction in the region, works on the following in the area of recovery:
strengthen the ability of communities to combat disasters, protect critical facilities
such as schools and hospitals, provide humanitarian assistance such as food, water,
shelter and health care, create awareness on disasters, disaster response and disaster
risk reduction, advocate for policy changes, and improve the capacity of members-
organisations and their respective community-based partners. Recovery cannot be
done overnight even though there is an overflow of resources. The publication enti-
tled, Holistic Disaster Recovery: Ideas for Building Local Sustainability After a
Natural Disaster, highlights that recovery takes years. The book underscores that,
short-term recovery is usually performed during the first weeks, and the activities
are mainly looking into responding to the emergency. Restoring the critical services
for the people in the affected communities then follows this. Concurrently, the final
phase is the rebuilding of the community, which entails addressing the political,
economic, and social vulnerabilities that make the community at-risk.

Figure 10.1 provides the fit requirements for disaster recovery planning devel-
oped by Korten. The model underscores in order for the recovery efforts to be truly
effective, intervention should address the very needs of the affected communities.
Thus, the household needs are paramount in order for recovery programs to be suc-
cessful. Also, the recovery programs should be undertaken by a strong and capable
organisation with a clear development programs.
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This chapter looks into community level livelihood social protection recovery
programs in the tsunami-affected communities in Indonesia and Thailand. From the
community-level examples, the chapter draws issues, challenges, and impacts in
social protection in relation to building resiliency and adaptive capacity in a post-
disaster context. The 2011 Global Assessment Report on Disaster Risk Reduction
highlights that social protection can protect vulnerable communities before, during,
and after disasters. Also, the report emphasizes that social protection has the ability
to increase the resilience of communities and improve human capital. Social protec-
tion in the context of recovery takes many forms. It includes, but not limited to,
conditional cash transfers, micro-insurance, and temporary employment programs.
In this chapter, social protection in the form of livelihood intervention and initia-
tives to survivors of the tsunami in Indonesia and Thailand will be highlighted. The
chapter is divided into three sections. First, the theoretical underpinning of social
protection as a development strategy will be provided. Specifically, a discussion on
how social protection, in the recovery context, in the form of livelihood programs
can address disaster vulnerability by increasing people’s adaptive capacity will be
highlighted. Second, the social protection focusing on livelihood programs initiated
in Indonesia and Thailand in the aftermath of the tsunami by various organisations
will be presented. Finally, lessons and challenges for social protection in the recov-
ery context will be discussed.

10.2 Theoretical Overview of Social Protection

Social protection is a core development strategy addressing poverty. It aims to
reduce the underlying risk factor and exclusion of many poor and communities
vulnerable to disaster. Nishino and Koehler (2011) note that it is a development
tool, which responds to human needs and rights issues. Development institutions
and think tanks consider social protection programs as imperative to concretize an
inclusive development. On the other hand, Midgley (2013) held that the concept of
social protection is not really new. In fact, the emergence of social development as
a subfield of development studies looks into this “social” aspect of development.
That said, the growing interest on social protection surprises him. He argues that
there are three (3) the factors that led to the new interest in social protection,
namely: (1) the creation of the conditional cash transfers in Latin American coun-
tries such as Brazil, Mexico; redesigning of social assistance in South Africa;
(2) the introduction of old-age pension schemes in Botswana, Lesotho, and
Namibia; and, (3) the launching of the National Rural Employment Guarantee
Scheme in India. Midgley (2013) further notes that social protection is the umbrella
term being utilized to cover comprehensive programs pertaining to social security,
social insurance, social assistance, and universal social programs. Also, he held that
most of these programs are initiated by non-government organizations with funding
support form international donors.
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As observed in the biblical proportions of the recent disasters such as Indian
Ocean Tsunami (2004), the Sichuan earthquake in China (2008), Cyclone Nargis in
Myanmar (2009) the flooding in Pakistan (2010), the eruption of Mount Merapi in
Indonesia (2010), and the super tyhpoon Haiyan in the Philippines (2013), doubt-
less, disaster events have the propensity of jeopardizing the development initiatives
and targets of a particular country. Evidently, the abovementioned both have eco-
nomic and social ramifications that have endangered development. The poor and
vulnerable section of the population such as women, children, and the elderly bear
much of the brunt of disaster events and economic crises because they lack the
needed resources and capacity to withstand its impacts. That said, long-term recov-
ery efforts should take into consideration the immediate and foreseeable needs of
the people.

In the overall framework of social protection, Nishino and Koehler (2011) note
that rights-based approach is central to social protection programs. By capitalizing
on human rights, they deem that social protection implies equity and universal cov-
erage supplemented by interventions that address the specific needs of the poor and
the marginalized sectors of the society. Concurrently, a policy paper published by
the Center for Social Protection (CSP) and the Institute of Development Studies
(IDS) remarked that: ‘social protection enables people to survive and build resil-
iency to shocks (i.e. droughts and illness). Also, it facilitates people to evade harm-
ful mechanisms such as selling their productive assets and allows people to take
productive risks and invest in their livelihood. That said, low income nations that
have pursued the path of economic growth without capitalizing on building a robust
social protection mechanisms failed to create opportunities for the poor and
vulnerable.

Samson (2009) observes that, traditionally, social protection is seen as a mecha-
nism to reduce socioeconomic vulnerabilities with the aim to promote equitable
human development. Nonetheless, as stated by Nishino and Koehler (2011), social
protection can likewise be viewed as an imperative development strategy with three
crucial tasks, namely to: (1) safeguard against income shocks offering minimal
socioeconomic security to economically vulnerable groups, particularly those living
under the poverty line; (2) support inclusive growth or contributing to social inclu-
sion; and, (3) address disparities among groups, be it gender, age-based discrimina-
tion or exclusion vis-a-vis language, religious affiliation or ethnicity. In hindsight,
given that many communities are vulnerable to disasters because they are poor,
social protection programs address the very core of people’s vulnerability.

Across literature, the general framework of social protection has four (4) compo-
nents, which include: protective, preventive, promotive, and transformative.
Figure 10.2 provides a summary of each of this component vis-a-vis time frame,
specific instruments, and roles in crises. On the other hand, Nishino and Koehler
(2011) held that in its radical form, social protection contributes in fulfilling social
justice and transformation, which facilitate the underprivileged communities to
move out of their dire state. The transformative approach to social protection,
according to the two scholars, is an enhancement both in theory and policy of social
protection. They argue that rights-based approach, both in the design and delivery
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Fig. 10.2 The role of social protection in crises

of policy actions is being integrated in the transformative element. Concurrently,
Devereux and Sabates-Wheeler (2004) held that social protection includes all devel-
opment initiatives, whether formal and informal, providing: social assistance to
extremely poor individuals, social services to groups who need special care or who
would otherwise be denied access to basic services, social insurance to protect peo-
ple against the risks and consequences of livelihood shocks; and social equity to
protect people against social risks such as discrimination and abuse.

10.3 Social Protections After Tsunami:
The Case of Indonesia and Thailand

The 26 December 2004 tsunami is considered as one of the catastrophic disasters
in contemporary history. It started with an earthquake that sparked a chain of
injurious tsunamis along the shoreline bordering the Indian Ocean, killing thou-
sands of people in eleven (11) countries and territories. The earthquake had an
epicenter in the west coast of Sumatra, Indonesia. According to report of the
International Federation of Red Cross and Crescent Societies (IFRCCS), the
total number of victims, both dead and missing is approximately 230,000. Among
the country that were struck, Indonesia had the highest casualty (163,795),
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followed by Sri Lanka (35,399), India (16,389), Thailand (8,345), and Somalia
(298) (Satake 2007).

At that time, never has the world seen a catastrophe like what occurred that
fateful day. After the tsunami, the communities ravaged by the disaster became
ghost towns. People who were able to survive the tsunami were searching for their
loved-ones. Also, survivors tried recovering whatever salvageable properties can be
used. Emergency response was the immediate action of the national governments of
affected states. Furthermore, there was an influx of relief aids from humanitarian
agencies, particularly in Aceh from all over the world. The urgent actions of human-
itarian agencies were aimed toward providing the immediate needs of the victims,
which include medicines, foods, potable water, clothes, tents, and burial for the
dead bodies among others. In Aceh alone, it was estimated that over 350 aid organi-
zations responded right after the tsunami (Vebry et al. 2007).

Aside from damage to properties and lives claimed, the tsunami has resulted to
various economic woes as well. In fact, the major sources of livelihood of the people
were destroyed. That said, it was a challenge to those who survived where they can
start rebuilding their lives (Christoplos et al. 2007). In Aceh as well as the six (6)
provinces in Thailand (Krabi, Phang Nga, Phuket, Ranong, Satun, and Trang) that
were hit by the tsunami, economy is very potent. Aceh, for instance is one of
Indonesia’s rich provinces due to oil and gases. Concurrently, the areas hit in
Thailand contribute to the country’s tourism industry. However, the tsunami had
turned around the situation for the Acehnese and the Thais. That said, the tsunami
had placed those who survived in abject misery. As a result of the magnitude of the
disaster, the survivors became homeless and helpless. On the other hand, the influx
of relief aids and humanitarian assistance at the wake of the disaster did not make
the survivors helpless. The outpouring of assistance was encouraging. In the case of
Aceh, there was an apparent re-opening Aceh to the Indonesian society and to the
rest of the world (Reid 2005).

After the short-term emergency relief phase, the focus of aid agencies and other
development organisations shifted to long-term recovery plans. According to the
long-tem recovery commences whenever the affected community starts to recon-
struct or rebuild the damaged properties such as roads and bridges among others. It
is also the time when enhancements of other non-physical properties are being
undertaken. In hindsight, it is in this phase that social protection comes in the recov-
ery process of the affected community. The following highlights the social protec-
tion programs carried out in the disaster-stricken areas of Thailand and Indonesia.

10.3.1 After Tsunami Social Protection Programs in Thailand

When the tsunami struck the southern Thailand, six (6) of its coastal provinces
namely Krabi, Phang Nga, Phuket, Ranong, Satun, and Trang received the severity
of impacts and damages brought by the hazard. The waves of the tsunami devastated
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communities and livelihoods, destroyed buildings and infrastructures, damaged
properties and utility systems and worst of all, claimed thousands of life.

The Department of Disaster Prevention and Mitigation (DDPM) estimated the
number of casualties at 8,457' while 12,815 households (58,550 persons) were dis-
placed and directly affected by the disaster. Estimated amount of damages and
losses for the affected areas was US $2.09 billion.? The estimates included both
direct damages and indirect losses as consequence of the disaster.

Thailand was the second worst affected country in the Southeast Asian region,
after Indonesia. Although the number of casualties was relatively lower than in Sri
Lanka and Indonesia, the international attention focused on Thailand due to the
affected areas, which are popular tourist destinations.

This disaster brought an extraordinary response from the Royal Thai Government
(RTG) with support from the non-government organizations (NGOs) and private
sector, and the international community. The RTG adopted a three-phase response
strategy to this disaster. Phase I focuses on search and rescue operations for the
survivors as well as the recovery and identification of the dead bodies. Phase II
focuses on prevention of infectious diseases and secondary losses among those who
survived the tragedy and Phase III on reconstruction and long-term rehabilitation.?

Despite the effective response and efforts of the RTG, the global community
composed of bilateral agencies and international NGOs significantly contributed in
providing financial and technical support in various sectors including child protec-
tion, psychosocial support, provision of livelihood programs, environmental reha-
bilitation, and capacity building and training.

While there was no appeal for financial assistance, the RTG welcomed support
from UN County Team in a form of technical assistance to local governments and
NGOs working in the affected areas. Through the UN Flash Appeal of January 6,
2005, the government was able to access the worldwide funding for tsunami in the
form of project proposals. UN Flash Appeal was the primary mechanism for UN
funding of tsunami relief and rebuilding projects in Thailand.

The United Nations Environment Programme (UNEP) reported that the tsunami
hit the main economic sectors of Thailand including tourism, agriculture and fisher-
ies. According to Coate et al. (2006), in order to recover from the tsunami there is a
need to involve the community at the grass-root level through local participation in
decision-making.* Recovery process involves the participation of various stakehold-
ers such as the government, NGOs and civil society organizations and international
institutions.

As part of the recovery initiatives, the USAID Regional Development Mission/
Asia created the ECO-ASIA: Post Tsunami Sustainable Coastal Livelihoods

'See DDPM, Loss Assessment by Tsunami and Earthquake from Provinces (Data as of June 10,
2005)

2Regional Analysis of the Socio Economic Impacts of the Indian Ocean Tsunami, August 2005

3Tsunami Thailand: One Year Later: National Response and Contribution of International Partners.
United Nations Country Team in Thailand, Office of the UN Resident Coordinator

4Saarni (2007).
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Program in partnership with the University of Rhode Island, Asian Institute of
Technology (AIT) and University of Hawaii-Hilo which focused on restarting and
diversifying livelihoods and small enterprises, sustainable use and management of
natural resources, infrastructure rehabilitation, and tsunami preparedness. The goal
of this program is to rebuild livelihoods and rehabilitate coastal communities
affected by the tsunami through participatory capacity building. Under this pro-
gram, ECO-ASIA assisted five-tsunami affected villages achieve self-sufficiency,
preparedness in the face of natural hazards and protection of the natural heritage.
The program has five (5) major program components: build a common vision for
action, reestablish and diversify livelihoods, enhance community readiness and
resilience to coastal hazards, build capacity for planning and decision-making in the
coastal zone, and share experience and best practices.

Another recovery project supported by the United Nations Development
Programme (UNDP), the Chulalongkorn University and UNESCO entitled
“Rehabilitation of Traditional Communities and Municipalities in Tsunami Affected
areas in Thailand”. The project is implemented in Phang Nga, Ranong, Phuket and
Satun. To promote cultural heritage and build capacity of indigenous people to
actively participate in the post-tsunami development of conservation regulation,
various activities will be carried out. These include: (1) constructing of traditional
boats and nature trails to transfer sea gypsy knowledge and skills and for commu-
nity use; (2) rebuilding huts exhibiting on traditional culture of the people; (3)
workshops with relevant stakeholders to explore options and provide recommenda-
tions for co-management in protected areas; (4) developing booklets for tourists on
indigenous people and their natural resources; (5) developing local school curricula
with an emphasis on sea gypsy traditional cultures; (6) GIS mapping; and, (7) col-
lecting household data of prepare personal documents for the development of
human security.

The project documented the best practices and lessons learnt by both communi-
ties and local government organizations and disseminated the information to
enhance and build support networks for communities and relevant local government
institutions. Several recovery and livelihood rehabilitation programs were con-
ducted by international funding organizations in partnership with local government
agencies and non-government organizations.

10.3.2 After Tsunami Social Protection Programs in Indonesia

Indonesia comprises of five (5) major island groups namely Java, Sumatra, Sulawesi,
Irian Jaya, and Kalimantan. Aceh, the epicenter of the 9.1-9.3 magnitude earth-
quake, is situated strategically in the northwestern tip of Sumatra. Historical docu-
ments describe Aceh as a place rich in gas, oil, and potent commercial products
during the pre-colonial period. In addition, historians strongly agree that Aceh plays
an indispensable role in Indonesia’s development both then and now (Gin 2004). In
1953, shortly after Indonesia gained its independence from the Dutch, a 10-year
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rebellion against the central bureaucracy took place. As a consequence, a dearah
istemewa or a special region status was granted to Aceh whereby autonomy in the
aspects of law, religion and education was permitted (Oey 1996).

The 2004 tsunami became the tipping point as it led to what Reid (2005) argues
as the re-cosmopolitanisation of Aceh due to the influx of international donors,
which put pressure again to the Indonesian government to re-think things. Truth be
told, a meaningful end to one of the region’s long standing conflict could have been
done prior the tsunami. Then again it did not happen. Indubitably, even though
majority of the international donors were not tide to any political organizations,
there presence in Aceh after the tsunami fostered an atmosphere of transparency in
governance of the province (Kivimaki 2008). In the same way, due to the tsunami
incident in Aceh, much research has been written about the province. Doubtless, the
increased interest in Aceh generated by the tsunami gave the province and its issues
further room within academic discourse.

The impacts of the tsunami in Aceh in incomparable. Held that almost every
sector in Aceh was affected by the disaster. It is estimated that US$ 4.45 billion or
80 % of Southeast Asia’s gross domestic product was the total damage and losses
incurred. Figure 10.3 highlights the impact of the disaster in Aceh as reported by the
Badan Perencanaan Pembangunan Nasional (BAPPENAS), Indonesia’s ministry on
development planning.

The Indonesian President Susilo Bambang Yudhonoyo announced in March
2005 the end of the short-term emergency response in Aceh. As a result, the long-
term recovery programs commenced. Figure 10.4 provides the reconstruction allo-
cation in Aceh from various organisations such as the Government of Indonesia,
international donors, and non-government organisations. As observed, the compre-
hensive recovery program in Aceh can be considered as one of the historic recovery
and reconstruction experience in contemporary history.
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Fig. 10.3 Damage and losses of Aceh’s tsunami
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Fig. 10.4 Reconstruction allocation in Aceh

Table 10.1 Livelihood program of Save the Children. Source: Save the Children 2008b)
Employed 19,700 people who worked 108,000 working days at 191 sites—providing
much-needed income for families.

Provided small grant disbursements to 9,613 people.

Established 20 local farmer groups engaged in agriculture and livestock activities, in
partnership with a local nongovernmental organization (NGO) in Nias.

Supported the expansion of Afdhal, a local microfinance institution that provides financial
services to women. Their three branches serve some 2,500 clients who maintain an average
99 % repayment rate.

Helped over 450 women pandan (dried leaf) weavers increase sales and income, improve
product quality, develop new links to markets and diversify their range of products. We also
helped to facilitate the establishment of a pandan weavers’ cooperative.

Distributed improved rice seeds, chili, plastic mulch, watermelon seeds, hoes and machetes to
1,460 farmers.

Helped 47 farmers established a community cocoa nursery that is expected to benefit more than
1,000 local farmers.

Doubtless, the response for recovery in Aceh was staggering. For instance, in a
report published by Save the Children four (4) years after the tsunami reveals that
the allocation for recovery in Indonesia alone is estimated to $169,254,280 (Save
the Children 2008b). The recovery programs for Aceh covers the following: child
protection, education, livelihood and food security, and shelter among others. Save
the Children, a UK based organisation, is one of the hundreds of groups that carried
our recovery programs in Aceh. Table 10.1 highlights the support of Save the
Children to the survivors of the tsunami in relation to livelihood and food security.

Another organisation that provided livelihood intervention as a means to recov-
ery from the disaster is the Food and Agriculture Organization (FAO) of the United
Nations. In terms of livelihood, FAO’s focused their funding in assisting fishermen
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in Malahayati in replacing their boats/fishing vessels. In the same way, FAO also
provided tools, seeds, and fertilizers for residents in Meulaboh. Also, the organisa-
tion helped the fishermen in Pidie toward sustainable fishing through the conduct of
capacity building activities (Food and Agriculture Organization (FAO) 2005).

On the other hand, the International Youth Foundation (IYF) partnered with a
local NGO, the Center for Community Development and Education (CCDE), in
carrying out livelihood programs in tsunami-hit areas in Banda Aceh, Great Aceh,
South Aceh, Southwest Aceh, and Nagan Raya. More pointedly, they enhanced the
capacity of the youth with needed life and computer skills. The main stakeholders
in the initiatives were the women to facilitate their empowerment (International
Youth Foundation (IYF) u.d). As a result of the program, the IYF was able to train
320 youth, while 155 of them received loans to start up their businesses. Also, 216
youth took part in finance trainings. More importantly, among the trained youths, 71
were capacitated to lead Self Help Groups (SHG) (IYF u.d.). Finally, Help Age
International Asia Pacific provided livelihood and cash grants to the older people in
Banda, Aceh to help them recover from the disaster. The organisation also partnered
with a local institution called Older People’s Association (OPAs). The assistance to
the elder was categorized to three (3) things, namely: cash for work, vouchers, and
cash grants. The cash for work scheme were mainly for road and house construc-
tion. Concurrently, the vouchers were aimed toward accessing the basic needs of the
elderly. Finally, the cash grants include distribution of cash to identified population
as well as intended for the re-establishment of businesses, but in this case, a busi-
ness plan in needed (HelpAge International u.d).

10.4 Conclusion

The Asia Pacific Region is becoming more and more vulnerable to the impacts of
catastrophes than any other regions in the world. The crucial factors that led to this
includes: geographical location, lack of resources to withstand shock and stresses,
and effective system and structure are not well in place for proactive disaster risk
reduction and management. As such, policies and programs on disaster risk reduc-
tion and climate change adaptation have to be crafted and effectively implemented
at the local level.

The presence of the Hyogo Framework for Action (HFA) provides a general
framework on how to combat vulnerability through the five (5) priority actions.
Almost 10 years after its ratification in Japan in 2005, there were observable gains,
milestones, and significant achievement at the regional, national, and even at the
community levels. The signatories to the HFA were able to formulate national poli-
cies and framework on disaster risk reduction and management. Also, the regional
integration and collaboration on risk reduction have been promoted. Moreover,
public-private partnerships have been forged and community-level risk reduction
initiatives have been intensified. These measures, among others, helped reduce the
risk and vulnerability that countries in the Asia Pacific Region are facing.
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Now more than ever, it can be said that there is conscious, concerted, and
collaborative effort toward integrating disaster risk reduction and management in
sustainable development framework. There is strong evidence of recognition among
stakeholders (i.e. governments, non-government organization, and communities)
that development is being jeopardized by disaster events, and that to be able to
achieve sustainable development, disaster risk reduction and management should be
given utmost prioritization.

It is likewise evident that people are resilient and able to overcome the effects
and impact of disasters if policies take paramount consideration of their needs and
contributions. The root causes of disasters mirror the structural constraints, which
hamper fair and sustainable development for all. People are as vulnerable as their
livelihoods are fragile in facing the complex hazards. Their ability to cope reflects
the complexity of resources needed to facilitate such coping. Disaster policies
whether for hazard prevention, for vulnerability reduction or for fostering resilience
require the participation of the people whose life and livelihoods are at stake. No
one knows the local contexts, issues and needs better than the members of local
communities facing natural hazards (Gaillard 2010).

The paper discussed the components of social resilience coupled with illustra-
tions from countries in the region such as Thailand and Indonesia. Nonetheless,
there is still a crucial challenge to beef up and intensify the efforts of stakeholders
to ensure that vulnerable groups are not just prepared for disasters rather they are
able to mitigate and prevent these catastrophes from happening and affecting them.
It is worth appreciating that policymakers are providing measures and facilities, so
that the vulnerable groups could stand the impacts of catastrophes. Nevertheless, the
even greater challenge is how to find ways on what could effectively be done by
policymakers and government leaders to lessen the occurrence of disaster or at least
minimize its devastating impacts. The following are the more specific recommenda-
tions to ensure that social resilience factors are profoundly considered in building
resilient communities, particularly in the context of disaster recovery.

First, expanding and refining social protection mechanisms in the recovery phase.
Social protection programs have proven to be an effective mechanism toward reduc-
ing poverty as it directly provides assistance to the poor. Also, the cases from
Indonesia and Thailand show that social protection are crucial in the long term
recovery of the survivors of disasters. The success of social protection programs in
Latin America and several countries in Southeast Asia prove that it is a potent devel-
opment strategy to alleviate the world’s poor. Given that the targets of this program
are the poor and the vulnerable, which are also the high-risk population in the con-
text of disasters and economic shocks, social protection is a powerful measure to
increase social resilience vis-a-vis catastrophes. Nonetheless, there are four (4)
things that could be done to ensure inclusive growth and social inclusion; namely:
(1) Expand the coverage. The reach and beneficiaries of social protection programs
need to be expanded from its current implementation scheme. The coverage of this
program includes: unemployment and income support, universal basic old-age and
disability pensions, basic child benefits, universal access to essential health care.
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It could also take into account other crucial areas depending on the specific needs of
the vulnerable groups in a particular locality; (2) Increase the number of beneficia-
ries. One of the critiques to social protection program is the seemingly small num-
ber of beneficiaries’ vis-a-vis the total number of people vulnerable in a particular
sector. That said, the recipients of the program could be increased to make it more
all-inclusive; (3) Refine and sharpen the targeting system. To address the issue on
beneficiary-selection, there is a need to sharpen and refine the program mechanism,
particularly the targeting system to ensure that the beneficiaries are really deserving
and the most vulnerable population; and, (4) Simplify claiming mechanisms. Many
beneficiaries of this program have not undergone higher education. Also, a lot of
beneficiaries reside in far-flung areas. That said, there is an imperative to make the
claims of benefits easier for the recipients.

Second, reinforce the accountability and transparency of local government
authorities. In the area of governance, reinforcing its initiatives, accountability, and
transparency is needed. There is also a need for a mechanism to monitor the delivery
of social services by the local government. The mechanism should: evaluate whether
local governments allow its people to participate in decision-making and they are
consulted; appraise whether local governments allocate adequate resources to effec-
tively deal with shocks; and, whether they have effective functioning structures and
systems at local levels, with proven good coordination between national, provincial
and local governments. People outside the local government unit should do the
monitoring mechanism. For instance, the academe and NGOs.

Third, increase and strengthen community-based disaster risk reduction and
management initiatives. There is a need to beef up local level projects to assist the
communities, particularly those vulnerable to disasters, to become more proactive
rather than passive. This would mean investing more in community-based projects
that would mitigate, prevent, and prepare them for future risk and shocks.

Finally, promote and encourage private-public partnership. Public-Private
Partnership (PPPs) needs to be strengthened. The private sector, having sufficient
resources, could augment what is lacking on the part of the state. That said, they are
promoting social responsibility by engaging in social development-related endeav-
ors. On the part of the state, it is necessary to encourage the involvement of private
sector in development initiatives.
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Chapter 11
Reform Amidst the Rubble

Kuntoro Mangkusubroto

Abstract The epicenter of the earthquake and tsunami was centered in Indonesia’s
westernmost province of Aceh, where over 180,000 people were killed and missing;
over 5 % of the total population. The losses in in several of Aceh’s west coast cities
and districts reached as high as 35 % of their populations. In addition to the loss of
life was the loss of livelihoods with one eighth of the population losing accommoda-
tion. Schools, hospitals, roads, ports, airports and other critical infrastructure were
destroyed. Even the software of modern society, such as the provincial lands regis-
try was destroyed and land ownership records lost.

The Government of Indonesia viewed the unprecedented global outpouring of
support to victims of the Indian Ocean Tsunami in Aceh and North Sumatera as a
major responsibility to be executed with competence and integrity. Support was
provided from 50 countries and from over 900 organisations. It would be fair to say
that the Government saw the potential for corruption as a grave threat to the whole
reconstruction effort. To prevent this, new systems for accountability and transpar-
ency needed to be applied to support effective and timely implementation. These
systems had to be applied in communities already suffering the debilitating impact
of a long term insurgency and whose governor had just been arrested for corruption.
This, in a country, then rated among the bottom ten countries in terms of corruption
perception (Transparency International: Corruption Perception Index for 2004.
Indonesia ranked 137 out 146 countries with a rating of only 2 out of 10). Business-
as-usual and standard operating procedures had to be shelved.
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11.1 Introduction

On top of the losses caused by the earthquake and tsunami, the people of Aceh had
also suffered from the effects of a violent secessionist insurgency that had been
ongoing for a generation. Many benefits from Indonesia’s political reform move-
ment starting at the end of the 1990s, such as openness, active democratic participa-
tion, defense of civil, political and wider human rights, freedom of expression and
organization, had yet to take root in Aceh. At the time of the tsunami Aceh was
governed under Martial Law. State capacity and public trust in the Government was
therefore poor while the social fabric of Acehnese society itself was deeply frayed.
To make matters worse on the eve of the tsunami the then governor of Aceh was
arrested on charges of corruption, demonstrating that there were already pre-existing
problems with integrity in public administration in this region.

Considerations about the need for accountable and transparent management of
the reconstruction program were compounded by the unprecedented scale of
international support that was being pledged. For the Government of Indonesia this
tsunami of goodwill represented not only a major source of support for the recon-
struction effort. It also represented a major threat to the nation’s standing should
these funds not be managed with integrity and competence.

The second region most affected by the earthquake and tsunami was the Islands
of Nias, part of Aceh’s neighbouring province of North Sumatra. The communities
on Nias have long been the“distant cousins” from the economic, cultural and socio-
political mainstream of North Sumatra. Geographic separation from the mainland
and distance from established trade routes have combined to create this historic
isolation. Administratively separate from Aceh, yet in great need of special recon-
struction assistance, meant that the Indonesian Government needed to create a spe-
cial arrangement to ensure support reached the affected communities on Nias.

In short, responding to all these complex challenges meant a total rethink of the
way the country could manage such a disaster. Central to considerations would be a
need to ensure demonstrable transparency, substantive accountability including
active engagement with communities together with streamlined management
arrangements capable of removing bottlenecks and other obstacles to quick prog-
ress. Achieving this meant designing, establishing and empowering a new agency
that was structured in a way that would permit it to achieve the objectives above.

The agency designed to achieve each of the above was the Agency for the
Rehabilitation and Reconstruction of Aceh and Nias, BRR. This chapter reviews the
array of policies, arrangements and systems that were established for, and later by,
BRR that allowed it to operate so effectively. The most powerful indicator of the
effectiveness of the approaches used was demonstrated by the fact that of the USD
7.2 billion generously pledged in support of reconstruction efforts in early 2005,
some 93 % had been transformed into programs, projects and initiatives on the
ground by the time BRR concluded its mandate in April 2009. Almost all of the
remaining 7 % consisted of large multi-year reconstruction projects that would
be completed a couple of years later.
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11.2 Establishing the Agency with an Appropriate
Legal Instrument

The place to begin, in terms of building an effective agency, was through establishing
an appropriate legal instrument to equip the agency with authorities and powers
necessary to lead the national effort unencumbered by business-as-usual adminis-
trative and politico-bureaucratic obstacles. President Susilo Bambang Yudhoyono
(popularly known as President SBY) enacted Government Decree in Lieu of Law
No. 2/2005 regarding rehabilitation and reconstruction of Aceh and Nias on April
16, 2005. The legal instrument chosen was a Government Decree in Lieu of a Law.
Such decrees are passed much faster into law than regular legislation but still require
ultimate parliamentary endorsement. Failure to endorse would have meant the
Decree lapsed. The Parliament did indeed endorse this Decree during its next
session.

11.3 Institutional Design

Having agreed to the appropriate an legal instrument to establish the BRR the next
critical set of issues covered an agreed institutional design. Special features here
included the following:

1. The agency was to be led by a Ministerial level appointee. The purpose of this
was to ensure that the policy proposals from the agency would not get lost in
thickets of administrative, bureaucratic and other interagency “turf battles”. As a
ministerial level appointee the head of the agency would enjoy direct access to
the President and Cabinet.

2. With a mandate to coordinate all aspects of rehabilitation and reconstruction the
agency could operate as the one-stop go-to place for all partners in reconstruc-
tion from citizens through to multilateral agencies.

3. The agency was headquartered in Aceh. Agreement to locate this national level
agency outside the capital city was based on the view that the center of action in
reconstruction would be in Aceh and in Nias, not Jakarta. Being close to the cen-
ter of action would ensure the agency could be accessed easily by affected com-
munities as well as to be responsive and better informed of any emerging issues.

4. The head of the agency had authority to hire and fire as well as on issues of staff
remuneration. This included flexibility to source staff from all sectors of society,
not just the civil service. On remuneration it was critical for the agency to recruit
the best possible staff. This meant providing salary packages commensurate with
the private sector and donors. It also meant ensuring that these staff could be
retained and not “headhunted” by other agencies, a process that ironically leads
to de-capacitation of an agency; a problem noted in other programs around the
world in post-conflict or post-disaster efforts.
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5. The head of the agency retained authority over the organizational structure of the
agency. It was necessary for the agency to evolve quickly as it moved through
each phase of reconstruction without being overly burdened by issues such as
administrative precedent, nor for staff to become bureaucratically complacent.
The key principle in this point and in the point above was to ensure the account-
ability and responsibility for reconstruction efforts that were carried by the head
of the agency were properly balanced with the necessary authorities to be able to
command these internal management structures.

6. The treasury payments system for vendors and contractors was reformed. The
purpose of this was to ensure quick, efficient and fully transparent processing of
all payments made through Indonesian Government Budget to all payees. This in
turn was to ensure integrity and full accountability on payments and restrict the
potential for abuse or misuse of these public funds. In keeping with high standards
of financial integrity, responsibility for managing the treasury operations govern-
ing payments for BRR related payments remained with the Ministry of Finance.

7. Each of these reforms, which were enshrined in legal instruments to establish
BRR, should be seen as providing the agency with a fighting chance of being
able to operate with integrity, competence, coherence and to perform with high
levels of accountability and transparency. In this regard these reforms may be
seen as providing the enabling conditions that would permit BRR to be func-
tional in the complex circumstances in which it had to operate.

11.4 Taking Charge

With a strong legal basis and a wide ranging mandate, it was now for BRR, once
established, to demonstrate it could live up to the expectations of the diverse com-
munities it would serve.

As noted above, one of the key challenges to confront the agency would be to
gain the trust of the communities it served. The approach adopted to face this chal-
lenge was engagement, openness and accountability. Each of these factors is indeed
closely related in terms of practical engagement in the field.

While accepting that the BRR Executing Agency was a technical agency, there
was also a wide awareness that the communities in which the agency was to work
were deeply divided politically. This meant it would be dangerously naive to pre-
tend political dynamics could be ignored.

For the Head of the Agency it was deemed critically important for the agency to
establish and maintain the trust of the varied constituencies to the reconstruction
program for it to succeed in its ambitious program. This called for an open engage-
ment with the communities. It meant listening carefully to their concerns, being
open to adjusting approaches. On issues of fighting corruption and any perception
of partisan bias, it was deemed critical to be totally up front.

In the interview with journalists in Aceh after the BRR was established one jour-
nalist about whether the BRR would be helping people from GAM (the insurgents,
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with whom at that stage no peace agreement had been agreed). The answer was that
the Agency did not care what colour uniform one wore. If you were a victim of the
tsunami the Agency would be there to help. Some gasping in the audience suggests
this was not the kind of non-partisan answer they has presumed they would receive.
In this the Agency’s perspective was clear. There would be discrimination in terms
of partisan position for staffing. There were no tests to vet out people with affilia-
tions with GAM or any other group. Jobs were open to any person of good will and
competence and appropriate skills needed for the job.

On building and maintaining trust, critical considerations included establishing
great transparency on how the Agency operated. It means bridging potential cultural
divides with communities. This meant no neck ties for staff and removal of shoes at
the door in accord with local customs. This final principle was enacted at the start
when the agency operated from a rented house with no furniture. Key early meet-
ings took place on the floor with lap tops literally on laps! But having established
this no shoes principle as a basic sanitary requirement, it seemed fine to maintain it
even as the Agency moved into final and properly equipped facilities.

11.5 Coordination Is More Than Meetings

Key to the BRR approach was to apply principles of transparency and participation
as part of the overall mandate of coordinating the rehabilitation and reconstruction
effort. Too often coordination is reduced to a series of endless meetings where some
things are shared, others discussed but little is actually coordinated.

BRR took the view that, as the agency invested with the task of coordinating all
aspects of rehabilitation and reconstruction, it needed firstly to know just what was
being rehabilitated and reconstructed, by whom and where and with what commu-
nity support.

One problem faced in this regard was that the BRR had actually been established
over 3 months after the Tsunami. The Government’s emergency relief agency oper-
ated for the first 3 months. Once it wound up its emergency relief activities it was
the turn of BRR to step up. As a result many other agencies, bilateral, multilateral
and NGO were already well established before the BRR was established. As a start-
up operation facing those already established it was up to BRR to work carefully
with these agencies all the while establishing its own mechanisms for coordinating
activities.

The approach to building coordination consisted of several components.

11.5.1 Concept Note Endorsement

The first stage called for all projects to be submitted to the BRR for a transparent
review and approval/revision/rejection. As the “new kids on the block” the demand
for this kind of review was not always met with enthusiasm by agencies wishing to
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simply get on with the job. Indeed in practical terms ongoing projects could hardly
be stopped! Key to the process was of course to build up a clear picture of the who,
what, when, where, and how for all project initiatives. In the end this meant BRR
had to coordinate and implement over 12,500 projects.

The information format to be filled in by project proponents was designed quite
deliberately to be simple and not too long. Critical needs were just to know the
basics so as to begin to build a clear picture of the emerging reconstruction situation.
Fortnightly, and at time more frequently, review panels were convened at which
proposals were discussed, not just by BRR staff but with external community and
peer reviews. This provided a basis for transparency and for people to raise a red
flag if they were aware of similar initiatives taking place.

11.5.2 Building the Map of the Who, What, When,
Where, and How

Visualising the emerging patterns of rehabilitation and reconstruction activity was
also a critical tool for coordination. In this regard BRR decided to make use of the
Donor Assistance Database that was being applied by other tsunami affected coun-
tries and then grow it. The resulting program came to be known as the Recovery
Aceh Nias Database or RANDatabase.

In doing so BRR also decided to integrate this web based platform more care-
fully into the overall coordination effort. In this regard the system was adjusted so
that each agreed project would manage its own access to the site covering their
project. They would be responsible for updating data and providing information on
progress juxtaposed with the agreed performance as endorsed between them and
BRR as part of the concept note endorsement process.

The transparent presentation of status and project progress was open both for
donors and communities to review. In this regard it was seen as a key tool for hold-
ing project managers to account. It was also a means of identifying progress by
regions. This was a critical management tool for BRR as it revealed emerging needs,
shortages or capacity to shift resources to better ensure needs were met with mini-
mal overlap.

11.5.3 The Integrated Team: Facilitation and Control

At the first meeting between BRR and the NGOs engaged in reconstruction one
issue raised by several people was the nuisance of the short term visas that their
international staff had to use. This meant much time was wasted entering and exit-
ing Indonesia to update their visas. Others expressed concerns that, as they were
new to Indonesia, and not yet incorporated under Indonesia law, they were very
restricted in what they could do administratively and financially.
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On return to the office the Agency decided to look at how to help these
organizations. As the Agency had argued very forcefully in favour of organizations
operating with integrity in conducting their activities, it clearly behooved BRR to
ensure these same organizations could actually do so by removing barriers to them
undertaking basic activities like opening bank accounts, renting equipment or
issues staff contracts without having to engage in “gray area” fixes. While cutting
through the necessary red tape to facilitate this kind of support like an easy thing, it
still took 4 months to achieve. But the result was actually better than initially
planned, as BRR was able to extend considerably the kinds of support provided to
BRR’s recovery partners to cover the issuance of clearances and permits in areas of
varied as forestry, industry, trade, customs, police registration, immigration and
agency endorsement.

The interagency one stop shop or Integrated Team was established and staffed by
officials from each respective agency but with each working together collectively to
facilitate all necessary permits and clearance within their agencies’ remit. The office
operated in a large room without internal walls in order to facilitate a stronger inte-
gration of effort and collective spirit to assist those who were assisting us in Aceh
and Nias.

The results were frankly impressive. In practical terms it meant the time required,
for example, to issue an extension on a visa was reduced to a couple of days instead
of several weeks and with the duration of a year, not a month.

The work of the Integrated Team also provided a critical additional service to
coordinating efforts at rehabilitation and reconstruction. Through aligning closely
with the Concept Note process, the only permits processing that the Integrated Team
could undertake was for activities and projects endorsed through the Concept Note.
Agencies that did not wish to operate through the Concept Note process found they
could not get extensions or permits. The value added provided by the Integrated
Team was invariably superior to any costs in terms of time required to go through
the Concept Note endorsement process.

11.5.4 BRR Operations Support

While processing the concept notes for project endorsement was a key start for
agencies, as was the need to manage their status through the RANDatabase and
securing permits and clearance support through the Integrated Team, many also
required further direct support to deal with the range of on-the-ground coordination
and implementation challenges they faced. This came through working with the
various technical Deputies of the BRR and especially towards the end of the pro-
gram working with BRR’s Deputy for Operations.

Support could be required, for example, along the logistics supply chain or
through resolving a regulatory log jam that was inhibiting implementation. On other
occasions there were conflicts over access to land or disputes over who was doing
what where and how. Many of these last disputes were resolved as one of the parties
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to the conflict had never processed its activities through the Concept Note process.
This essentially meant BRR could do nothing much to help them, but could certainly
assist those groups which were included as part of the reconstruction process. It did
not take long for these other groups to realize the obvious benefits of joining the
overall team for reconstruction.

For many others the convening power of the Deputies notably the Deputy for
Operations allowed for discussions with various stakeholders to take place that led
to agreements that resolved disputes. This helped reduce conflict, open up new areas
for effective collaboration and integrate the results transparently for all to review
through the RANDatabase.

The key purpose of these engagements was problem solving, debottlenecking
and, where necessary, dispute resolution. Where problems could not be resolved at
these levels they could be brought to the Head of Agency or if necessary where it
could not be resolved on the ground in Aceh or Nias, issues could be taken further
up the national policy making chain. In essence through these structures stakehold-
ers and partners to reconstruction had a single door through which they could seek
solutions to their problems, namely through the BRR.

11.5.5 Networks of Coordination

Beyond the four forms of internal coordination outlined above, there were several
other modes of coordination for working closely with various groups of develop-
ment partners.

11.5.5.1 Coordinating with the United Nations

One of the most important initiatives for coordinating the work of one large section
of the reconstruction effort was the establishment of the Office of the United Nations
Recovery Coordinator for Aceh and Nias, UNORC. This was a very creative appli-
cation of the One UN idea in practice. This agency operated as a central system for
bringing together the work of various UN agencies and provided valuable additional
work in keeping BRR well connected to developments taking place and trends
emerging with other recovery efforts around the region. Such an agency reduced
considerably the amount of one-on-one work which BRR would have had to under-
take without the UNORC.

11.5.5.2 The Red Cross and Red Crescent Societies

Unlike so many disaster recovery missions of the past, in the case of the program in
Aceh and Nias the collective resources of the non-government sector led by the
national societies federated through the International Federation of Red Cross and
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Red Crescent Societies, IFRC, mobilized more resources than all the bilateral
donors. These valuable resources needed to be integrated well within the overall
reconstruction effort. To do so required lots of mutual engagement and exchanges
as well as linking program operations.

11.5.5.3 Multi Donor Fund and RAN Trust Fund

The BRR also established, with the World Bank, a collective pot into which
donors could contribute. This pooling of resources did allow for the alignment of
major projects with the Government’s own national budgetary cycle. Beyond the
Multi Donor Fund, BRR itself also established its own Trust Fund known as the
Recovery Aceh Nias Trust Fund, RANTF. This pooled resources mostly from
non-traditional donors including from other developing countries that were happy
for their contributions to be managed directly through the BRR rather than through
a multilateral agency.

11.5.5.4 Regularised Stakeholder Engagement

One further initiative undertaken by BRR in close collaboration with its many part-
ners was the Consultative Forum for Aceh and Nias (CFAN) and a dedicated Nias
Islands Stakeholder Meeting (NISM). These were conducted usually twice a year.
They provided a forum where all groups working on all aspects of reconstruction
and in all regions from government, parliament, ambassadors, business, donors,
communities, NGO and media could meet. The purpose was for all to see the larger
picture of overall progress and to highlight challenges.

One possible danger that can emerge as each groups works in its particular part
of such a huge reconstruction program is to lose sight of the wider picture. These
meetings offered an opportunity for updates and to provide forewarning of likely
future developments. The meetings allowed communities to raise their concerns to
a wider audience and more generally as an opportunityfor various constituents to
the program to engage in exchanges that busy work schedules usually do not permit.
In general these meetings proved a great way for all stakeholders to see how they
were contributing to a major exercise.

One very valuable piece of feedback received early was concerns that women
were losing access to land and property rights. In response BRR initiated a wide
ranging process of public consultation to redress this threat to property rights. The
result was the implementation of a joint land titling system under which wives are
now able to secure and preserve equal legal rights to homes and property with their
husbands. This breakthrough policy is now being applied across the nation.
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11.6 Testing the System

None of the above should lead anyone to believe it was all smooth sailing. Far from
it! At one point BRR staff were locked onto the premises as demonstrators besieged
the agency to demand more be done for victims still being housed in emergency
conditions. In a related issue some activist NGOs complained that the data pro-
vided by BRR on housing completions were false or even fabricated. In response
BRR beefed up the capacity of the RAN Data base to demonstrate literally who
built it each house and who now owns it, each with a picture of the house and own-
ers concerned and its geographic coordinates. By the end of the program the loca-
tion of each of the 140,309 houses built could be seen by anyone with an internet
connection.

Complaints about corruption, as noted before, represented one core threat to the
potential success of the whole program. In response BRR established a dedicated
Anti Corruption Unit that was free to respond to any and every complaint made by
any party openly or anonymously. Such an internal control system had never been
attempted in an Indonesian government agency. Equally the head of the Unit was
free to pass any complaint which his team had investigated and had concluded could
be potential evidence of corruption and dispatch the case material directly, and
untouched by any other part of the BRR including the Head of the Agency, to
Indonesia’s Corruption Eradication Commission (KPK).

The Unit was also aggressive in publicizing and in communicating with various
stakeholders including the press on corruption developments. The Unit provided
advice to other offices within the BRR on approaches to better corruption proof
their programs and indeed provided similar such advice to BRR’s development
partners be they the multilateral agencies, donors or NGOs.

To maintain an atmosphere in which both staff and BRR’s various partners were
made well aware of the consequences of deviant behavior, BRR maintained an
active dialogue with key agencies notably the KPK and also the State Audit Agency,
BPK. Indeed BRR lobbied hard for both to establish active operations in Aceh.
In regards to the BPK BRR faced some eight different audits in its first year. This
was a welcome development as it helped to both ensuring BRR built the best sys-
tems possible and also as a reminder to all stakeholders concerned that it was not
worth the effort to play games with public funds, given the breadth and frequency of
review by competent state agencies.

In terms of outcomes while it would be bombastic and absurd to suggest that no
money went missing through corrupt practices, the problems certainly never became
systemic, but rather episodic events undertaken by gamblers and high risk takers. It
was also noteworthy that many cases that did lead to subsequent convictions were
actually brought forward from within BRR’s own internal control and whistle-
blower systems. At the level of audit, the agency was the first ministry to manage
large amounts of funds to receive a no reservations audit clearance from the BPK.

More significantly as a sign of integrity and efficacy of funds managed and over-
seen is the fact that by the time the BRR closed its doors a total of 93 % of all the
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very generous funds pledged soon after the tsunami had been disbursed. This level
of success in converting pledge to completed programs in the field remains a record.
The trust built and sustained between BRR and its partners, and also with the com-
munities serviced, represented the basis for this collective success story.

Among the key factors, which made this possible in the face of numerous poten-
tial upsets and backslides, were that the basis for this trust was earned and demon-
strated through the various special and way beyond business-as-usual arrangements
established. None of these should be seen as a cost. Rather they should be seen as
critical and very cost effective investments in ensuring that trust could be sustained
in the face of the many stresses and strains that would inevitably emerge in the
implementation of such a complex program particularly in regions with pre-existing
social, political, economic and logistical challenges.

11.7 Epilogue

Indonesia’s experience in managing its mega disaster offers many valuable lessons
that have been adopted by the country itself and are also available for other coun-
tries as they face their own mega disasters.

One key consideration is that in circumstances of disasters there is a critical need
to consider corruption as a potential threat that needs to be faced up front. To do so
requires the Government creating the regulatory and management framework that
will allow reconstruction actors and communities to operate with integrity. This
means ensuring smooth, efficient administrative procedures that encourage compli-
ance, rather than encouraging an incentive to “get around the system”.

Another key lesson is that systems of accountability and transparency should be
seen as investments and not costs. The value served by these systems are revealed
as the inevitable conflict emerge as to which groups are perceived to be getting more
or less than others etc. These systems also allow for means to identify potential
problems quickly before they became deleterious to the overall program.

One further lesson is that seeking reforms to systems in the middle of all other
stresses and strains of the immediate disaster situation is actually possible. Most of
the key reforms initiated were set in place in the lead up to establishing the agency
and during the first few months once the agency was established and operational.

A related measure is that a number of the reform related efficiency and integrity
related initiatives can be applied to other parts of public administration. This argues
for a need to be able to “plug” these initiatives into wider public sector reform
streams to assist ease their capacity to be applied.

There is also great merit in trying to capture the lessons of the disaster response
as an ongoing process, rather than as an “after-thought” at the end of the reconstruc-
tion program. This ensures that people actually involved at various stages of the
program can be sourced at the time they are active and thus with memories fresh and
before the scatter to other programs.
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Chapter 12
Reconstruction Through External Support:
Key Observation in Aceh

Satoru Mimura

Abstract As UNISDR defines Disaster 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 com-
munity or society to cope using its own resources”, intervention by international
society is expected after a large disaster. Though the governments of disaster
affected countries are primarily responsible for the event and have obligations to
protect their citizens and liaise with international society as duty bearer, interna-
tional donors are also expected play essential role on the response. In the case of
Indian Ocean Tsunami, the affected countries received the largest ever interven-
tions for emergency response and reconstruction from international society.
Because of the hugeness and variety of support programs in comparison with
capacity of recipient governments and communities, inefficiency and inadequate-
ness were observed. There were some other reasons for the problems beside the
lack of capacity such as lack of credible coordination system and gaps between
donors and recipients. Meanwhile, many trials were made to overcome such con-
straints. This chapter presents a summary of lessons learned from experience of
reconstruction with external supports for Indian Ocean Tsunami, especially on
reconstruction stage.

Keywords Aceh tsunami * Emergency response ¢ External support * Reconstruction
* Recovery

12.1 Introduction

Indian Ocean Tsunami was the disaster for which world society provided the largest
ever humanitarian support. However, it is a complicated work to estimate the accurate
amount of foreign aid for the tsunami, for a large number of aid providers as well as the
complex channel of huge money flow. Funds were provided not only through official
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Table 12.1 International Source of funds US$ million
source of tsunami funding Governments 6.481
Private Donation 5,490
International Development 2,095
Banks
Total International Funds 14,067

Source: Flint and Goyder (2006)

and diplomatic channel, but also private and unofficial channels. Such supports took
many forms such as cash, in kind, donations and loans. Also many donors provided
technical assistance by deploying technical personnel and experts in the affected areas.
In addition, it is difficult to identify the fund was additional for the tsunami relief or
should be defined as aid which was already scheduled before the disaster.

According to the evaluation by the Tsunami Evaluation Coalition (TEC), which
was established in February 2005 as an independent learning and accountability
initiative in the humanitarian response, the total amount of donated funds for the
tsunami response by the international society amounted to US$14 billion, and was
the largest international response to a natural disaster in the history. Out of US$14
billion, 46 % came from governments, 39 % from private and 15 % from multilat-
eral (shown in Table 12.1).

The largest bilateral donors were Australia, Japan, United States, Germany and
EU, as their funding amounted to 60 % of support from foreign governments. However,
scale of amount was not the only appraisal. Many of the contributions were provided
with various conditions set down by donors, while type of funding could be classified
into grants and loans. Also time periods for which the funds were offered varied
(Jayasuriya and McCawley 2010).

As shown in Fig. 12.1, the majority of the funds were allocated to the worst
affected countries namely Indonesia, Sri Lanka, India and Maldives. Thailand and
India accepted emergency support from international society, but they did not offi-
cially requested international funding for reconstruction.

12.2 Coordination of External Supports

The coordination of large and complex efforts to response the tsunami was extremely
challenging task, as a large number of agencies that had different purposes and
methodologies was involved. Especially for the first few months, inefficiency was
observed due to the lack of capacity to coordinate and absorb external supports by
recipients. In order to improve the situation, various attempts were made. In
Indonesia, the World Bank established the Multi Donor Fund (MDF), while the
national government established Badan Rekonstruksi dan Rehabilitasi (BRR) or
Agency for the Rehabilitation and Reconstruction of Aceh and Nias in April 2005.
Such mechanisms were effective for coordination with the national government and
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Fig. 12.1 Share of funding by recipient. Source: Funding the Tsunami Response (2006)

among donors (BRR 2009). Establishment of multilateral coordination body as well
as credible national agency is the key to improve the coordination, however if incen-
tives for donors to collaboration are weak, coordination would become difficult.

12.3 Supply Driven Support

TEC noted that much of the response by international donors was driven by the
availability of funds, or by contextual opportunism, rather than by needs (Telford
et al 2006). Inefficiencies in aid programs reflected the problems of such supply
driven assistance. Also it is criticized that poor coordination among aid donors ham-
pered effective delivery and distribution. Donors are often tending to be supply
oriented. Of course their motives to provide humanitarian aid were to help affected
people, however, their strategy and activity were tend to be influenced by many fac-
tors such as diplomatic and domestic policy.

In case of mega disasters in developing countries, capacity of recipient governments
are always bottleneck for accepting international supports, and it was also observed in
the case of Indian Ocean Tsunami. Needs for support of disaster affected countries are
changing as time goes on, from emergency response immediately after the disaster to
early recovery and reconstruction stages. On each stage, it is necessary for outside
donors having adequate opportunities to grasp priority needs of affected people.
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12.4 Quality or Speed

At the early response stage after the disasters, delivery of support without delay is a
priority in order to save lives. In the subsequent recovery stage, restoration of hous-
ing and livelihood has to be done as soon as possible, but it is also important to
secure quality as it will be the foundation of future of affected people.

Survivors of the disaster needed support for restoration of daily life in great haste,
while donors were accountable to taxpayers or patrons, media, recipients and other
donors for quality support. Meeting all those requirement is a great challenge.

For the disaster reconstruction, the international society professed to take “build
back better” and “public participation” approach. However, there wasn’t a moment to
lose for the reconstruction and restoration from damages, they experienced friction
whether they should take time to make consensus among residents and communities,
or be hurry to recover their daily life. Though quality of aid for reconstruction was
crucial, speed was also key issue for supporting programs. In housing sector support
in Aceh, reconstruction on site or migration to higher ground should be decided
through public participation taking enough time for discussions. However, it was
urgent issue for the residents to secure their life, only the residents whose land were
submerged or eroded were allocated alternative land on higher ground, while other
houses rebuild on site though it had been inundated by the tsunami.

As large flow of support came into relatively small domestic markets in short
period of time, shortage of materials and services in the local markets was invited in
line with construction boom during reconstruction stage. Consequently it caused
inflation of construction cost. The situation got worse when pressure of Dutch dis-
ease arouse in the country’s economy.

12.5 Reconstruction Support of Aceh

As the disaster gave the largest ever impact to the world, international society
including donor countries, international organizations, NGOs, private companies
and individuals offered various supports not only for the emergency support but
middle and long term reconstruction. Many discussions and evaluation were done
on the response in the emergency stage but the consequent reconstruction stage.

As the disaster affected region had been suffering from long term conflict and less
developed in the country, restoration of Aceh shouldn’t just aim to recover damages
by the disaster but rebuild the region better than before (International Cooperation
and Mega Disasters Research Team 2013). Agency for the Rehabilitation and
Reconstruction of Aceh and Nias—BRR followed the sequence of recovery activities
as the diagram image illustrates in Fig. 12.2. The priorities in the early stage were on
emergency response, consequently sector as the basic of restoration of daily life. After
housing sector peaked off in 2006, reconstruction of infrastructures and business were
priorities in order to revitalize livelihood and regional economy in the affected area.
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Fig. 12.2 Sequence of recovery activities. Source: Aceh and Nias one year after the Tsunami (2005)
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Fig. 12.3 Allocation by sector. Source: Aceh and Nias two year after the Tsunami (2006)

Expected amount for reconstruction and restoration of Aceh had amounted to
$61 billion (BRR and Partners 2006), while 60 % of them had been expected to be
provided by international donors and NGOs. Supports were provided in various sec-
tors as shown in Fig. 12.3. Bilateral donors tended to support reconstruction of
social infrastructures, while international organization and NGOs focused on hous-
ing, health and education sectors.

The selection of supporting sectors were decided in consideration with recipi-
ents’ needs as well as interests of donors themselves, so needs in some sectors
were not filled e.g. Environment. On the stage of reconstruction, restoration of
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livelihoods of affected people was crucial, but scarce donors and NGOs were aware,
or could afford their support activities besides housing sector. Of course various
programs of cash for work were planed and implemented, as well as job opportuni-
ties were provided related to project done by donors. However, those programs were
ad hoc and not provided equally, as it was not directly intend to enhance capacity of
people affected, nor to stabilize their livelihoods in longer term.

Following the various programs for restoration of the region, BRR, local governments
and Japan International Cooperation Agency—IJICA started collaborative project in
order to support communities in Aceh Province. “Project on Self-sustainable Community
Empowerment Network Formulation in Nanggroe Aceh Darussalam Province” aimed
to establish self-sustain communities by strengthening livelihood of residents and capac-
ity of local governments and their officers. The project commenced February 2007, and
concluded March 2009, along with the operation of BRR.

The project followed the preceding study on urgent rehabilitation and reconstruc-
tion plan for Banda Aceh City by JICA, as they realized the importance to materialize
community empowerment effort which was recommended in the plan. The project
covers Banda Aceh and 6 provinces as shown in Fig. 12.4, while its budget was
amounting to US$2.5Million including the cost for six technical experts from Japan.

One of the main components of the project was a model program to support liveli-
hood of tsunami affected communities in Banda Aceh. They were supported to start
small business such as small aquaculture, fish processing, sawing and cake making.
As the autonomy of residents was respected, some of the groups could sustain their
activities with minimal support, while some could not. By the end of the project, 34
community empowerment activities were organized. In 2012, JICA conducted ex-
post evaluation on the project and confirmed 24 groups were still working.

Other components were replication of the model program to surrounding regions
of Banda Aceh, and networking of stakeholders of the community empowerment
program. It also contained disaster awareness and preparedness activities, as prepa-
ration for the next disaster was crucial point for “Build Back Better” approach.

The obvious feature of the project was that it also focused on the residents and
community of Aceh Tengah, where was not directly affected by the tsunami but had
been suffering from long term conflict in the region. It was because the Government
of Indonesia and the Free Aceh Movement (GAM) signed a peace agreement on
August 15, 2005 after 30 years conflict. So it was also the important mission for
BRR to restore impoverished inland region due to the conflict. If the people in the
inland area had felt inequity to people lived in coastal area, it might invite further
confusion in the region.

12.6 Conclusion

Aid agencies are required to be accountable to tax payers and the public. In addition,
they have to be accountable to the affected people and other aid agencies (HAP 2010).
Thus the process of selections of sectors and target groups has to be transparent
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Fig. 12.4 Project sites. Source: JICA (2013)

paying attention to support the most affected and in urgent need. Donors usually tend
to be supply oriented and needs by affected people are changing continuously for the
time being. Donors have to pay attention to grasp their priority needs.

Importance of coordination has been emphasized repeatedly. In developing
countries, the coordination of responses against mega disasters is likely to be diffi-
cult due to the lack of coordination capacity in contrast to a large number of donors.
Establishment of national and international mechanisms for coordination is urgent
need immediately after the occurrence of disaster. It is crucial for recipient countries
to clarify the responsible body of coordination and give them authority. In case of
Indonesia, the Government established BRR in April 2005 as a responsible agency
for reconstruction effort including coordination of donors.

Mega disasters attract a great deal of attention in the world, but it doesn’t last
long. Aid agencies tend to be disposed programs which can obtain obvious result in
shorter term. In the case of Indian Ocean Tsunami, most of reconstruction supports
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were poured in housing sector. Though it was essential support to help the affected
people, livelihood support in order to sustain their future should have more atten-
tion. There were many trials of cash for work programs, but it can’t be sustainable
without respecting initiative and autonomy of residents.
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Chapter 13
Progress of Coastal Line Rehabilitation

After the Indian Ocean Tsunami Around
Banda Aceh Coasts

Syamsidik, Adhitya Iskandar, and Teuku Muhammad Rasyif

Abstract Coastal recovery at tsunami affected areas is another challenging work
for practitioners. Pressures from demand to acquire ample and suitable land to
restart economy activities and from harmonizing nature with the development are
among the reasons why the coastal recovery may enter into complicated decision
process. This chapter elaborates lessons learned from coastal recovery process
around Banda Aceh to restore coastal lines around this area after severely damaged
by the Indian Ocean Tsunami waves in 2004. A time series of maps to show the
coastal morphological dynamics around Banda Aceh was used to compare the
coastal features between 2004 and 2011 conditions. Other similar studies focusing
on the coastal recovery around this area were also included to strengthen the lessons
of the coastal recovery process orchestrated after the tsunami. Four coastal locations
around Banda Aceh were selected to show the different approaches used to recover
the coasts and impacts on the area after the efforts.

Keywords Coastal features ¢ Coastal morphology ¢ Hard structures ¢ Sediment
transport

13.1 Introduction

Coastal area and coastal lagoons around Banda Aceh have been long functioned not
only for brackish water environment buffer zone, but also for fishery area. The
coastal areas were used for location of shrimp and fish ponds. However, due to ero-
sion problem caused by the Indian Ocean tsunami event on December 26, 2004, the
coastal area were severely eroded. Land barriers situated between the coastal lagoons
and the coastal water were washed away creating new forms of the coastal line.
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Wave hydraulic energy created large dragging force that demolished the coastal
barriers. The damages led to highly saline intrusion to the fish and shrimp ponds
around the area. This was followed by difficulties to the local fishermen to run the
ponds again after several years of the tsunami event. To accelerate the fishery
activity, it was considered important to recover the coastal barriers immediately.
This was also to enable to re-create the brackish water environment again to the
surrounding coastal zone. The brackish water salinity level that is suitable for the
fish and shrimp ponds is between 0.5 and 17.0 ppt. The condition inspired
approaches used in coastal rehabilitation process. Some of them were rehabili-
tated by mean of hard structures, and some parts of the lagoon were left to natural
process for their recovery process.

During Aceh-Nias earthquake and tsunami rehabilitation and reconstruction pro-
cess (BRR Aceh-Nias), conducted between 2005 and 2009, the coastal lines were
rehabilitated by constructing about 6.5 km of revetment structures along the Banda
Aceh coast. The structures were made from rubble mound materials where quarries
of the material are easily found around the Banda Aceh city. The revetment structure
did help the Banda Aceh to rehabilitate the coastal line quickly. However, the struc-
ture hindered long shore drift to supply sediment to down drift part of the revetment
structure (Syamsidik et al. 2011). On the other hand, the coastal lagoons which were
not protected by any revetment structures were successfully recover its coastal bar-
riers in a longer period. Impacts of tsunami on coastal morphology have been stud-
ied at several occasions of tsunamis. Tanaka et al. (2012) showed examples of
tsunami wave interactions with the coastal morphological changes, including the
damages of coastal forest, around Tohoku area due to the Great East Japan
Earthquake and Tsunami (GEJET) in 2011. Observations on coastal morphology
recovery around the GEJET affected area was also observed by Liu (2013). The
study revealed that coastal restoration process was hindered by the lack of natural
sediment supply as it was shown in the case of Rikuzentakata coast. On the other
hand, the study also discovered that after 1 year of the disaster event, the coast only
could recover about 40 % of the coastal area compared to the condition before the
tsunami event. Among the most important factors that determined the coastal recov-
ery speed were hydrodynamic regimes and sediment supply availability (Tinh et al.
2012). Another coastal recovery process after the Indian Ocean Tsunami was also
studied in Phang-Nga of Thailand (Choowong et al. 2009). The impacts of the tsu-
nami waves on the coastal morphology further affected water bio-diversity around a
lagoon or a river mouth. This was found in the case of South Western Thailand river
mouth. The disappearance of sea grass vegetation at almost all area around the
Southwestern coasts of Thailand, that were affected by the tsunami, were confirmed
(Nakaoka et al. 2006).

The two approaches of the coastal rehabilitation around Banda Aceh post the
Indian Ocean tsunami give important lessons learned for other similar rehabilitation
around coastal zone. The coastal lagoons around the city of Banda Aceh have been
shaping new morphology that further contributed to the changes of environment
around the lagoons (Fig. 13.1). Prior to the Indian Ocean Tsunami, the lagoons were
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Fig. 13.1 Coastal areas for showing the coastal morphological changes around Banda Aceh after
8 years of Indian Ocean Tsunami

estimated to have brackish water. However, 8 years of the coastal lagoon process
have changed the water environment. The changes of the water environment may
also lead to the changes of coastal vegetation around the lagoons. Observations of
several parts of the coastal lagoons have been done previously to observe the devel-
opment of aquaculture environment before and after the Indian Ocean Tsunami by
Griffin et al. (2013). They focused on incorporating information of the destruction
of the fish/shrimp ponds around the coastal lagoons, development of mangroves
forest around the area, and the livelihood of the coastal community. This study
extended the investigation to relate the morphology dynamics at four coastal lagoons
(in terms of the morphology features, i.e. land, water, ponds, and coastal vegetation)
to hydrodynamic situation around the lagoon, and time-series salinity measure-
ments at selected coastal lagoons around Banda Aceh.

This article is aimed at elaborating the coastal lagoons’ morphology dynamic
that are expected to recover the coastal water environment after the Indian Ocean
Tsunami. This study was done by means of spatial analysis and field measurements
at selected coastal lagoons around Banda Aceh.
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13.2 Area of Observations

To show the coastal morphological changes around Banda Aceh after the Indian
Ocean tsunami, four selected areas were studied here. The areas were selected as
interface between saline water of sea water and brackish water around the inland
part of Banda Aceh. The areas were Ujong Pancu Lagoon, Ulee Lheue Lagoon,
Pandee Lagoon, and Kuala Gigieng Lagoon. A map of the coastal areas for observa-
tions can be seen in Fig. 13.1. Along the coastal line of Banda Aceh, we found a
significant length of revetment structures that were built to accelerate restoration
process of the coastal lines around Banda Aceh. One of the main reasons of intro-
ducing the structures was due to the important of fish ponds to the coastal commu-
nity and constructing the revetment would accelerate the process of restoring the
fish ponds and re-creating brackish water environment that would be suitable for
shrimps and fish culture. After the tsunami, coastal communities around the Banda
Aceh coast returned to re-occupy the coastal areas although other communities
decided to move far away from the coastal area. Figure 13.2 shows the re-settlement
around Ulee Lheue coastal area after 9 years of tsunami.

There are two main wind waves directions around Banda Aceh’s coasts, namely
westerly wind waves and northeasterly wind waves. Based on 15 years wind data
analysis, started from 1990 until 2005, it was found that dominant wind directions
around this coast were from west and northeast direction. This put the Ujong Pancu
and Ulee Lheue Lagoons, those are located at the southwestern coast of Banda Aceh

Fig. 13.2 The Ulee Lheue Coast located at the Southwestern coast of Banda Aceh city taken in
March 2013
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~Floodway Jetty
Construction

Fig. 13.3 The Pandee Lagoon (upper part) and the Gigieng Lagoon (middle part of the picture).
The picture shows the coastal lagoons condition in February 2013. Floodway jetty construction
and the Lampulo fishery port structures are assumed to block the longshore sediment transport
along the coastal area

as updrift part of a series of coastal structures (namely Lampulo Fishery Port
Structures and Floodway Jetty Construction). On the other hand Gigieng lagoon is
situated at the downdrift part of the structures. Therefore, in this paper, Ujong
Pancu, Ulee Lheue and Pande Lagoons were classified as updrift lagoons.
Meanwhile, Gigieng Lagoon is called as a downdrift lagoon. The two classifications
were used for further analysis of the coastal lagoons morphology dynamics. Aerial
photo for the locations and important coastal structures around this area can be
seen in Fig. 13.3.

13.3 Morphology Dynamic Based on Spatial Analysis

Observation of the coastal morphology dynamic was done by comparing time series
aerial images of the lagoons. The images were dated in 2004 (prior tsunami), 2005,
2007, 2009, and 2011. All images were obtained from the Google Earths’ time
series images those are also part of Quickbird satellite images. Spatial analysis was
made to compare portion of land, coastal vegetation, and ponds (fish/shrimp ponds)
that were found based on the image interpretation. The comparison of the spatial
unit was aimed at providing information of the coastal lagoons’ morphology
dynamic in terms of land portion, development of coastal vegetation (either made
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from mangrove or casuarinas sp.), and fishery development by the coastal
community from time to time. It was expected that all those three units of compari-
son could explain interaction between the coastal morphology dynamic and the
coastal community during the observation. GIS technique was used to digitize the
images and to measure the area of each of the spatial unit analysis.

Ujong Pancu coast was a place for early settlement in Aceh. It was told that this
area was a place where around tenth century a large Hindu settlement was there
prior to Islamic Kingdom era in Aceh. The settlement was known as Indrapurwa
settlement. It was believed that the settlement was among three other Hindu settle-
ments at that time in Aceh. Several tsunamis have impacted a large area of this
coastal zone to be eroded and being submerged. Land-subsidence due to tectonic
activities contribute to subsiding this area about 2 cm per year (McKinnon, 2013).
Due to the Indian Ocean Tsunami in 2004, about 100 m of the coastal line around
this area was eroded to inlandward.

In 2005, at the observation area of Ujong Pancu coast, there was about 50 % of
the area was land and leaving no coastal vegetation and ponds at all at that time
(Fig. 13.4; Table 13.1). After several attempts by constructing revetment to acceler-
ate the coastal line recovery and to facilitate fishermen to start their economy activi-
ties, about 0.2 km? of fish ponds can be found around this area.

The fish ponds were made by the coastal communities after coastal lines being
rebuilt by natural process. No revetments or other hard structures were made to
recover the fish ponds around this area until 2009. Coastal vegetations were started
to grow after 2009. The Ujong Pancu is one of best examples of letting natural pro-
cess to recover the coastal area after a severe erosion due to tsunami. This was not
seen at other parts of Banda Aceh coasts as they will be elaborated further in next
section.

The second observation area is Ulee Lheue coastal lagoon. Coastal morphologi-
cal dynamic around this area since 2004 until year 2011 can be seen in Fig. 13.5.
Before the Indian Ocean tsunami, this area has about 8.6 km? of land area. Due to
the tsunami, about 26 % of the land area was eroded by the tsunami waves. About
0.34 km? of coastal vegetation were also totally damaged. Recovery of the coastal
lines around this area was started to show positive progress after 5 years of the
tsunami. In 2009, about 95 % of the land area was recovered naturally. No hard
structure was introduced to restore the coastal land. However, slow progress of
coastal vegetation recovery was seen until 2011. Recently, a number of efforts to
restore the coastal vegetation was done by various parties, including NGOs and
local people. Comparison of the coastal features around Ulee Lheue coastal lagoon
can be seen in Table 13.2.

Pandee Coastal Lagoon was also severely damaged by the tsunami waves. About
20 % of the land area was eroded and it recovers totally after 7 years later. Time
series of the coastal morphological changes around Pandee Coastal area can be seen
in Fig. 13.6. The process of the coastal recovery around this area was rather fast if
it is compared to Ulee Lheue and Ujong Pancu coasts. This was because a set of
revetment structures were introduced to speed up the coastal lines recovery. Before
the tsunami there was 1.88 km?of the areas were fish or shrimp ponds. Due to large
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Fig. 13.4 Ujong Pancu Lagoon morphology dynamic. (a) Year 2005 (after Tsunami). (b) Year

20009. (¢) Year 2010. (d) Year 2011

Table 13.1 Ujong Pancu coastal morphology dynamics

Area (km?) for year of image

The coastal morphology features 2005 2009 2010 2011
Land 2.86 3.39 3.60 3.76
Water in the lagoon 2.71 2.17 1.95 1.81
Ponds 0.00 0.23 0.23 0.21
Vegetation (Casuarina sp./Rhizopora sp.) 0.00 0.01 0.01 0.01
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Fig. 13.5 Ulee Lheue Coastal morphological changes before and after the Indian Ocean Tsunami
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Table 13.2 Coastal features area around Ulee Lheue coastal Lagoon

Area (km?) for year of image

The coastal morphology features 2004 | 2005 2009 2010 |2011
Land 8.60 6.35 8.13 8.26 8.26
Water in the lagoon 3.97 6.23 4.45 4.31 4.31
Ponds 1.90 0.00 0.40 0.39 0.39

Coastal vegetation (Casuarina sp./Rhizopora sp.) | 0.34 0.00 0.02 0.03 0.04

economy activity around this area, a quick measure to restore the coastal line was
considered important. This inspired the construction of the revetment structures
around this area. The attempts were seen successful to accelerate the process.
Coastal vegetation around this area was only 50 % recovered compared to the con-
dition between 2011 and the before the tsunami. At the present, most of the coastal
vegetation around this area were Rhizopora sp. Ponds were also not successfully
recovered after the tsunami. A large portion of the community was relocated to
other areas, which is far away from the coastal area. This forced some of the people
to change their occupation from fishery jobs to other types of occupation. This also
contributed to the low rate of the ponds’ area recovery. A large portion of this area
was still submerged by water and no significant activities around this area was
found. On the left hand side of the observation area, there is a Ulee Lheue Ferry
port. The port was also reconstructed after the tsunami. It is one of important ports
in Aceh for sea-transportation from Banda Aceh area to other small islands around
Banda Aceh, such as Weh Island and Pulo Aceh Islands. Comparison of the coastal
features around this area can be seen in Table 13.3.

The next observation area is Kuala Gigieng Coastal Area. This area is located at
the right hand side of flood canal of Krueng Aceh river. It is also named as Alue
Naga floodway canal. Prior the Indian Ocean tsunami, this area was a coastal lagoon
with active fishery activities around this area including fish and shrimp ponds. Due
to the tsunami about, all the ponds were severely damaged and only 66 % of the
ponds’ area can be recovered until now. Outlet of the Kuala Gigieng coastal lagoon
had been also shifted to landward direction. Coastal morphological changes around
this area can be seen in Fig. 13.7. Comparison of the coastal features area of Gigieng
coastal area can be seen in Table 13.4.

Progressive coastal erosion around Kuala Gigieng Coastal area was indicated by
the recession of coastal line around this area. The coastal lines around this area are
eroded due to the blocking of longshore sediment transport around the Alue Naga
floodway Jetty construction. As this area is a downdrift part of the Banda Aceh
coast, the Kuala Gigieng coastal area was expected to experience coastal lines’
recession due to the disturbance of the Jetty construction. This area has been studied
by Syamsidik et al. (2011) showing the progressive coastal lines recession after the
completion of jetty construction after tsunami rehabilitation and reconstruction
process.
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Table 13.3 Coastal features area around Ulee Lheue coastal lagoon

Area (km?) for year of image
The coastal morphology features 2004 12005 2009 2010 2011
Land 3.50 2.81 3.04 3.34 3.55
Water in the lagoon 4.93 5.61 5.38 5.08 4.87
Ponds 1.88 0.00 0.19 0.18 0.19
Coastal vegetation (Casuarina sp./Rhizopora sp.) | 0.63 0.00 0.23 0.28 0.30
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Fig. 13.7 Coastal morphological changes around Gigieng coastal area before and after the Indian
Ocean Tsunami. (a) Year 2004 (before Tsunami). (b) Year 2009. (¢) Year 2011
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Table 13.4 Coastal features area around Gigieng coastal area

Area (km?) for year of image

The coastal morphology features 2004 2009 2011
Land 7.39 7.46 7.35
Water in the lagoon 8.15 8.07 8.18
Ponds 2.73 1.81 1.79
Coastal Vegetation (Casuarina sp./Rhizopora sp.) 0.18 0.09 0.15

13.4 Lessons Learned from the Coastal Recovery

Coastal morphological changes around Banda Aceh give several lessons to be
learned for recovery process at similar tsunami affected areas. The case of Ujong
Pancu Coast and Ulee Lheue Coastal Lagoon are two important examples of how
the recovery process was helped by natural process measures without any signifi-
cant hard structure intervention. Although, it took longer time, these two locations
were seem successful to re-create new land barriers around the area and shaping
back the coastal lagoons. The sediment transport cells around these areas were
rather well managed and no large sediment deficit was found after 8 years of the
Indian Ocean tsunami. These areas could not be fully recovered to the condition
prior to the Indian Ocean tsunami due to several reasons. The areas were not recipi-
ents of sediment budget discharged from Krueng Aceh River as the main river
crossing Banda Aceh city (Meilianda et al. 2010). The contribution of the sediment
from the Krueng Aceh river was important to the morphology dynamic around east-
ern part of the river mouth (Syamsidik et al. 2012). In this case, the Pande coastal
area should be very much affected by the Krueng Aceh river’s sediment supplies.
However, a large harbor structure at the right hand side of the river mouth halted the
movement of the sediment from the river leaving minimum impacts too on the
Pandee coastal area. The study of the coastal morphology around this area was also
been proven by Rasyif (2012).

Pressures to recover the coastal areas from the tsunami were often generated
from community economy activities. One of them was to accelerate the coastal
recovery for fishery activities such as for fish/shrimp ponds. To accelerate the
coastal recovery, hard coastal structures were among preferable measures taken by
the reconstruction and rehabilitation authorities. In the case of Banda Aceh, revet-
ment and breakwaters were selected to be the structures for accelerating the recovery
process. The hard structures create adverse impacts on the downdrift area of the
coasts, as can be found around Kuala Gigieng coastal area. The longshore sediment
transport was blocked by a set of jetty constructions around Alue Naga floodway.
Furthermore, the salinity level of coastal lagoons’ water around the area could not
be recovered to become brackish water again as the salinity around these area were
higher than 25ppt (Iskandar 2012). The changes of the freshwater discharges around
the coastal lagoons also contributed to the change of the salinity level of the lagoons’
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Table 13.5 Examples of type of coasts and key factors for morphology recovery

Sediment transport

The coast/lagoon function characteristics Factors for recovery

Fishery area Erosive coast Hard Structures (revetment or seawall)
Depositional coast Coastal vegetation

Settlement area Erosive coast The settlement should be relocated
Depositional coast No specific intervention is needed

Not essential function Erosive coast No specific intervention is needed
Depositional coast No specific intervention is needed

water. In the case of Ulee Lheue lagoon, only a small tributary contributed freshwater
inside the lagoon. As the landscape at the upstream part of the tributary was also
changed during the rehabilitation and reconstruction process, the tributary could not
provide ample freshwater to re-create brackish water inside the Ulee Lheue lagoon.
Another example taken from New Zealand coastal lagoons’ water quality changes
after tsunami was linked to the geomorphic changes of the coastal barriers (Nichol
et al. 2007).

Changes in term of outlets of the lagoons were found around Kuala Gigieng and
Ulee Lheue coastal areas. In the case of Ulee Lheue coastal lagoon, the outlet was
predicted as contribution of progressive land-subsidence around this area. The land-
subsidence was already reported by McKinnon (2013) and Subarya et al. (2006).
For the Kuala Gigieng coastal area, the outlet was shifted due to the coastal erosion
around this area.

Learning from the elaborated findings after almost 10 year of the Indian Ocean
tsunami, coastal morphology recovery policy should be done by means of hard and
soft measures, or combination between the two approaches. Not all tsunami eroded
coasts should be treated by constructing hard structures, such as revetment, break-
water, and seawalls. The natural process of the coast could help the recovery process
to take place. If the coast or a lagoon was used as important economy driving sector
for the coastal community, hard structures could accelerate the recovery process.
However, it should be anticipated carefully that erosion will take place at the down-
drift part of the structures. When demand to recover the coastal line or coastal
lagoons are not essential, the coast can be left to the nature to recover its morphol-
ogy. This has been seen effective for some areas in Banda Aceh. Summary of the
key characters and contributing factors of the coastal morphology recovery can be
seen in Table 13.5.

13.5 Conclusions

Banda Aceh coastal areas have been recovered partially after almost 10 years of the
Indian Ocean Tsunamis. Although, they were not fully recovered, but most of the
areas have been restored, either by natural processes or by coastal hard structures
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interventions. Brackish water fishery activity, such as fish and shrimp ponds could
not be restored to the condition prior to tsunami for several reasons. Among the
reasons were the changes of salinity levels inside the coastal lagoons around Banda
Aceh, due to the village relocation to other areas, and due to the change of people’s
occupations to other types of job. Coastal forests around Banda Aceh were slowly
recovered. A promising coastal forest recovery was seen around Ujong Pancu and
Ulee Lheue coastal areas. The efforts to bring back the coastal forests were per-
formed by NGOs and local communities around the coasts. Rhizopora sp. and
Casuarina sp. dominated the types of the vegetation introduced in the coastal forest
recovery process. Sediment management around downdrift part of Banda Aceh
coasts should be considered important due to the progressive erosion process around
this area as it can be seen around Kuala Gigieng Coast. The coastal recovery process
around Banda Aceh coasts can be a good examples for other similar tsunami affected
areas, such as to the GEJET affected coast around Tohoku area of Japan.
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Chapter 14
Disaster Waste Management: Lessons Learnt
from Banda Aceh, Indonesia

Hari Srinivas and Farhan Helmy

Abstract Much attention has been paid to the human tragedy resulting from the
2005 Indian Ocean Tsunami. But the environmental impacts of the disaster, particu-
larly in terms of the challenges faced as a result of the enormous amount of debris
generated, provide important lessons for disaster waste “preparedness” for similar
vulnerable cities and regions.

This chapter explores the challenges faced by the city of Banda Aceh, Indonesia
in clearing the earthquake and tsunami debris. It looks at the actions taken by both
the Government of Indonesia and international agencies/NGOs, and proposes a
number of recommendations on the proper handling and management of disaster
debris.

Lessons learnt from Banda Aceh’s response call for the setting up of a long-term
debris management plan, that include arranging mutual aid arrangements between
neighbouring cities, updating the city’s overall waste management, a community
communication strategy creating an inventory of heavy equipment available for use,
identifying a temporary collection site for debris, and the proper handling of hazard-
ous and toxic wastes.

Keywords Environmental impacts ¢ Indian Ocean Tsunami ¢ Lessons learnt
* Tsunami debris management

This chapter is based on the experiences of the authors in implementing an EU-funded project on
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14.1 Understanding Disaster Waste Characteristics

The impacts of disasters, whether natural or man-made, not only have human
dimensions, but environmental ones as well. Environmental conditions may exacer-
bate the impact of a disaster, and vice versa, disasters have an impact on the environ-
ment (UNDAC 2005). Deforestation, forest management practices, agriculture
systems etc. can exacerbate the negative environmental impacts of a storm or
typhoon, leading to landslides, flooding, silting and ground/surface water contami-
nation. A disaster event is, after all, an indicator that something is not right with our
environment (UNEP IETC 2009).

Within the various impacts of a disaster on the local environment, the high vol-
ume of wastes from disasters, from households and debris from the disaster’s
impacts, constitute a particularly critical environmental aspect of disaster manage-
ment (Baycan and Peterson n.d.). As highlighted by Tsunami in Banda Aceh, disas-
ters can generate enormous volumes of debris, including soil and sediments,
building rubble such as brick, concrete and timber, vegetation such as leaves,
branches and trees,, hazardous and toxic materials such as oil drums, asbestos or
batteries, mixed-up domestic and clinical wastes and, all too often, human and ani-
mal remains (UNEP 2005). In many cases, this waste presents a risk to human
health from biological sources, for example, flies, rodents, rotting carcasses; chemi-
cal sources such as asbestos, oils, solvents; and physical sources such as cuts, abra-
sions, collapse. Debris also impedes pedestrian and vehicle access and blocks urban
services such as drains, sewers (EPA 1999).

Disaster debris need to be handled in an environmentally sound manner includ-
ing proper handling of scrap metals, for example copper, steel, aluminium, timber
for reconstruction and cooking, demolition waste from buildings/structures for re-
use, re-working as an aggregate or infilling/protection material, and uncontaminated
soil/sediment for restoration or in-filling (UNEP 2005). In many cases, however,
disaster debris place an additional burden on a nation or community already strug-
gling to cope from the humanitarian aspects of the disaster.

14.2 Disasters and Debris

The amount and type of debris generated from a typical disaster varies from
situation to situation. Table 14.1 outlines many of the types of debris that are created
by different disasters (ACWMA 2005; EPA 1999; OES 2005; UNOCHA 2008)

In most cases, the debris is of mixed type—solid wastes are mixed with vegetative
and other materials, making their processing, recycling and reuse more difficult.

In complex situations where a cascading set of disasters occur, such as the situa-
tion that Banda Aceh faced, there is a broader range of disaster debris deposited in
a larger area that need to be properly cleared and disposed.
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Table 14.1 Disasters and disaster types

Natural disasters Man-made disasters

* Tsunamis: Widespread deposition of wastes on | ¢  Industrial Accidents: Generally localized,
coastal fringes, and potentially pan-oceanic, waste types dependent on chemical
including sub-sea deposition release (or combustion by-product)

* Dam Breaches: Similar to flood above
» Earthquakes: Localized generation of building | Conflicts: Bomb-damaged buildings

material waste (and sediment from landslides) (domestic and industrial) potentially
from seismic activity impacted by depleted uranium (DU)
*  Floods: Generally localized generation of soil, and unexploded ordinance (UXO)

sediment and building material waste

*  Hurricanes: High-velocity winds and storm
surge generally impact region of first landfall
with high volumes of building material and
vegetation waste being generated

* Forest Fires: Although low volumes of waste
are generated, includes building material
waste; de-vegetated slopes are more
vulnerable to mud-slides/landslides

14.3 Tsunami-Generated Debris in Banda Aceh

It was estimated that 4.7 million tonnes of recyclable debris resulted from the dam-
aged buildings and infrastructure in the Aceh Province. These wastes included brick
and concrete blocks that were deposited around the buildings destroyed and dam-
aged by the tsunami, and wastes generated prior to reconstruction works (UNEP
IETC 2009). They included those derived from damaged buildings such as domestic
housing and commercial buildings, and infrastructure including roads and
bridges.!

Efforts were made by international organizations such as UNDP and UNEP,
and the local government to collect, separate and recycle/reuse the debris
(UNDAC 2005). The recycling of debris provided many benefits, including reduc-
tion of environmental risks, support and accelerate reconstruction works, sustain-
able employment generation, and demonstration and awareness-raising in waste
recycling.

'In comparison, the total volume of debris generated from the 2011 Tohoku earthquake and tsu-
nami in Japan has been estimated to be 25 million tons (This does not include vehicles and ships
that were destroyed). Miyagi Prefecture generated 16 million tons of debris, Iwate Prefecture—6
million tons, and Fukushima Prefecture—2.9 million tons. Similarly, the 1995 Great Hanshin
Earthquake that struck Kobe and surrounding areas generated 14 million tons and took more than
3 years to be cleared and processed.
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14.3.1 Number of Buildings Destroyed

Comprehensive data on destroyed buildings/houses in Banda Aceh was not identi-
fied and analyzed; however, the Dept of Urban Planning and Housing (Dinas
Perkotaan dan Permukiman, DPP) Banda Aceh estimated that 17,286 new houses
were required to be built to replace the destroyed houses. JICA URPP team and
Dinas Kebersihan dan Pertamanan (DKP), the Cleansing Department that is respon-
sible for managing municipal wastes, estimated that Banda Aceh population in 2006
was 212,893, and the number of houses approximately 43,000 units (UNEP IETC
2009). This means that more than 40 % of the houses/building in Banda Aceh were
destroyed during the tsunami disaster.

In comparison, Banda Aceh’s population in 2005 was 177,881, and comprised of
35.557 households. This dramatic increase was caused by urbanization and overall
economic development. Furthermore DPP Banda Aceh also estimated that out of
the required new houses, 3,630 (8.4 %) units were reserved for low-income
households.

14.3.2 Estimating the Volume of Debris Generated
by the Tsunami and Earthquake

Most of the damaged and destroyed houses were either traditional wood houses
(containing about 70 % wood, 15 % roof tiles and the remaining being mixed mate-
rials); or modern brick and concrete houses (containing 65 % brick/concrete, 15 %
wood 10 % roof tiles/sheets, and remaining being mixed materials). Table 14.2 pres-
ents the summary of calculated debris’ weight and volume generated during the
tsunami disaster in Banda Aceh.

The estimated volume of waste generated from damaged buildings was
725,840 m?. This amount did not include foundations of the buildings. Assuming
that the foundation volume is about 15 % of the total mass volume of a building,
then the volume of the foundation alone was about 128,090 m?. The total volume of
tsunami waste generated from destroyed building was approximately 853,930 m>.

Table 14.2 Estimated debris generated during earthquake and tsunami in Banda Aceh, 2004

Weight of debris

generated Volume
Source Ton % M3 %
Single storied wooden house 29,503 4.85 95,722 13.2
Single storied brick and concrete house 290,492 47.77 315,005 434
Single storied commercial establishment 60,963 10.03 75,484 10.4
Multi storied commercial establishment 227,146 37.35 239,629 33.0

Total 608,104 100 725,840 100
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The tsunami waves also scoured the bottom of the near shore, roads, bridges,
vegetation and soil/mud from land when it moved inland, and swept away the debris
when it moved back into the ocean. The international NGO, Oxfam GB, estimated
that approximately 50 % of the tsunami waste consisted of soil/mud/solids (30 %)
and vegetation (21 %). This approximation was likely based on the estimate of
waste already dumped in temporary dump sites. Using these figures, the total esti-
mated volume of tsunami waste generated in Banda Aceh then becomes
1,742,714 m®. It was also estimated that parts of the tsunami waste were swept away
by the backward wave to the sea, leaving approximately 35 % on the land, or
603,495 m? of mixed waste.

The above calculations illustrate the huge challenge faced by the Banda Aceh
municipality to properly dispose the debris from the disaster. This presented a sce-
nario that was well beyond the existing capacities of the waste management agency.
It also presents a picture of the potential for recycling and reuse of the debris for
various recovery and reconstruction purposes.

Along with the humanitarian effort put in place to help the residents of Banda
Aceh, parallel efforts by the United Nations and international NGOs was mounted
not only to clear this debris, but also generate livelihood options for the affected
population (as cash-for-work programmes) and generate raw materials for recon-
struction of infrastructure in the area.

14.4 Problems and Barriers Encountered in Banda Aceh

Besides UN agencies such as UNDP, UNEP and others, a number of other organiza-
tions, including GTZ, Oxfam, and local governments such as Rotterdam, were
involved in debris management efforts either directly, or as parts of larger pro-
grammes in recovery and reconstruction.

Most worked with Banda Aceh’s DKP in various aspects of disaster debris man-
agement, such as identifying and managing temporary dump sites, designating
debris collection points, renewing the existing dumpsite of Banda Aceh to receive
tsunami debris, identifying new dumpsites, and recycling of wastes for livelihood
(for example, recycling wood to build furniture, reusing recovered bricks for con-
struction, and crushing concrete blocks to make river embankments)

As these efforts were put in place over the weeks and months after the disaster, it
enabled Banda Aceh’s local government and DKP to get a better understanding of
the various aspects of comprehensive debris management. In retrospect, local offi-
cials shared their experiences on the issues and challenges that they faced, which
could have been avoided if there was better awareness and debris “preparedness.”

Over a series of interviews and brain-storming meetings, a number of issues were
raised by the officials, This section is based on interviews and brain storming meet-
ings organized in 2007 (April and September) 2008 (March, June and October), 2009
(July and September) and 2010 (March) with local government officials and staff
members of the local branch of DKP in Banda Aceh. Individuals interviewed include
the mayor of Banda Aceh, Mr. Mawardi Nurdin and vice-mayor Mr. Illiza Saaduddin.
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DKP staff members Mr. Teuku Zul Akhyar and Mr. Mirza Yanto were also
interviewed for their views and insights. Besides these interviews, a total of six
public workshops and seminars were organized in 2007, 2008 and 2009 with the
Ministry of Environment of the Indonesian Government and the local government
of Banda Aceh.

The above interactions provided highlights of the problems that local officials
had faced and ways it could have been avoided:

1. There was no effort to estimate the magnitude and composition of likely wastes
from a range of disaster scenarios. Attention should have been given to compo-
nents with potential health and environmental impacts such as chemical con-
tamination from commercial premises, wastes from health care institutions,
asbestos and other substances commonly included in buildings, spilt fuels and
oils, agricultural chemicals from stores and farms. Also included was damage
to waste disposal facilities themselves, such as floods sweeping away a garbage
dumpsite. Wastes arising from chemical or fuel spills should also have been
considered.

2. Despite awareness in the region to earthquakes and related disasters, the vulner-
ability of municipal and commercial waste facilities, including landfills and
dump sites, to natural disasters by themselves was not considered. Landfills on
low-lying ground, transfer stations on the shoreline, wastewater treatment
plants were just some examples cited.

3. Potential temporary storage or disposal areas for large volumes of inert solid
debris close to where such waste might be generated—i.e. towns and industrial
zones, were not identified. Figure 14.1 shows the temporary site that was setup

Fig. 14.1 Temporary site for collected debris
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Fig. 14.2 Workshop recycling wood debris to make furniture

in Banda Aceh to collect and process debris. It is unlikely that debris will be
carried very far during a time of crisis, and therefore such sites would have been
critical to collect debris in an organized manner.

4. Additional removal, transport and handling personnel and heavy equipment that
might be needed were not requisitioned. In effect, emergency services should
have had a stand-by list of resources able to address immediately the waste
management functions, and know the land areas available for storage/disposal.

5. Possible separation and recovery of potentially valuable waste components are
important aspects that were not considered. As well as providing secondary
materials for reconstruction, such operations would have provided some
employment relief for households who have otherwise lost their livelihood.
Figure 14.2 shows a workshop set up by international organizations for recy-
cling wood debris to make furniture. Ownership, resale or donation conditions
of such recovered waste should also ideally be pre-determined during the plan-
ning process to avoid unpleasant situations during the crisis.

6. Considering the potentially huge volume of debris to be cleared, there was no
effort to explore the possibility of training non-waste personnel in the local
government to assume waste management functions during a crisis.

7. Besides debris directly resulting from the disaster, anticipation and identifying
wastes that might arise from a large-scale disaster relief operation, especially
medical, health-care wastes and any equipment that would be eventually be
discarded, was not considered.

8. The Banda Aceh’s DKP realized early on that large industrial sites cause
especially difficult circumstances as regular municipal authorities have little
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Fig. 14.3 Uncollected municipal wastes during the recovery phases

10.

experience in handling the debris from industrial plants. While the expertise in
the industry can assist, there were legal liability questions, and a lack of facili-
ties that could accommodate such special wastes, that were not explicitly
planned for.

Integration of normal municipal waste generated during the emergency period
into the waste management efforts was not carried out, creating additional
problems for recovery and reconstruction. Figure 14.3 illustrates the problem of
uncollected municipal wastes during the recovery phases. This had had to be
managed at the same time as the debris.

Banda Aceh’s garbage dump is located very close to the sea shore, and the ini-
tial back waves of the tsunami carried away much of this waste and debris into
the ocean. Very little effort was made both by the government agencies and
international organizations to clear this debris, except those that were re-
deposited on the city’s shores (UNDAC 2005). The debris seriously affected
marine ecosystems and aquatic life, also resulting in disruption to livelihoods
that depended on them.

In summary, the following ideas were raised during the interviews and work-

shops/seminars that ought to have been incorporated in plans for disaster debris
management:

Maintaining close links with disaster management agencies, and ensuring that
waste management is incorporated into overall emergency plans

Nominating stand-by waste personnel and equipment and ensuring training and
practice, as in normal emergency management



14 Disaster Waste Management: Lessons Learnt from Banda Aceh, Indonesia 199

* Identifying temporary waste handling locations

* Incorporating disaster mitigation measures in the design and operation of waste
management facilities

» Elaborating special emergency waste systems for sensitive installations such as
hospitals

* Incorporating disaster wastes into the scenario for overall waste planning at
national and local levels

14.5 Lessons Learnt in Managing Disaster Wastes

A detailed evaluation of the debris management efforts carried out by the local
government and international organizations highlights a number of lessons that can
be effectively used by similar vulnerable cities and communities in managing
disaster debris.

The strategies and approaches presented below were developed during interac-
tive planning sessions between international waste experts and local government
staff members for future waste preparedness and planning action for recovery.
These lessons are useful for local and national governments that are developing
action plans for disaster preparedness and recovery.

14.5.1 Making a Long-Term Debris Management Plan

There is a need for increasing existing emergency planning to include long-term
debris management. Because natural disasters can generate tremendous quantities
of debris, cities and communities should plan for the worst case (UNEP-IETC
1995). As illustrated by the situation that Banda Aceh faced, any such plan should
include a detailed strategy for debris collection, temporary storage and staging
areas, recycling, disposal, hazardous waste identification and handling, administra-
tion, and dissemination of information to the public.

The plan and work involved needs to be distributed to personnel from all con-
cerned local agencies to ensure that it is implemented quickly and smoothly. The
plan also needs to be reviewed and revised at least once a year as needed, in consul-
tation and concert with larger efforts on disaster preparedness.

14.5.2 Considering Mutual Aid Arrangements

Mutual aid arrangements between nearby cities and communities are an important
strategy to allow quick access to specialized personnel or equipment on a short-term
basis. This allows sparse and expensive equipment to be shared between cities and
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regions. Usually the host city pays for the expenses of personnel as well as any
maintenance or repair costs for equipment. These agreements can be developed for
a local geographic area or can extend to cities in other provinces as well.

14.5.3 Implementing Recycling Programmes

Implementing a plan for recycling disaster debris is much easier if a city or com-
munity already has a recycling program in place. As a result, permits, enforcement,
collection, processing, and marketing issues will already have been largely resolved.?
After a disaster, the city will be faced with expanding current recycling practices
rather than designing and implementing new practices. It is much easier to expand
existing capacities and markets than to start these endeavors in the wake of a
disaster.

14.5.4 Updating the City’s Solid Waste Management Plan

It is important that a city’s overall solid waste management plan reflect current prac-
tices and policies, especially those that apply in disaster situations. The plan is an
official document that often is filed with the city office. Efforts to develop Banda
Aceh’s waste management plan was still being designed when the disaster struck
the city.

It can also be beneficial to share the plan with private contractors and other com-
munity agencies (e.g., fire and police) that in the event of a disaster could potentially
be involved in solid waste management services. Should a disaster occur, support-
ing agencies would find the plan useful because it describes established practices
and policies, as well as the types, locations, and capacities of existing solid waste
recycling and disposal facilities.

14.5.5 Developing a Communication Strategy

A communication strategy needs to be prepared ahead of time. Government offi-
cials will need to tell the community when, where, and how waste collection will
resume, as well as provide special instructions for reporting and sorting disaster
debris. For example, cities and communities can prepare radio announcements and
flyers as part of their emergency plan.

2Most of the recycling efforts in Banda Aceh were carried out by the informal sector, which was
also involved in recycling building waste. Particularly metals, bricks and other easily recyclable
wastes were collected and processed by informal enterprises in the city.
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As was seen in Banda Aceh, a city or community may however, lose electricity,
telephone service, radio broadcasting capability, or newspaper service. Therefore,
there should be more than one method of communication. Local media also need to
be involved in communicating instructions in the event of a disaster.

14.5.6 Preparing for Increased Outreach
and Enforcement Staffing Needs

In the aftermath of the disaster, waste management staff in Banda Aceh were over-
whelmed by the demands placed on them to clear the debris. Much of their own
equipment and facilities were destroyed by the disaster, further reducing their
capacities. They realized that they must handle an increased number of requests
concerning waste removal, staff to train and monitor debris collection contractors,
enforce disposal restrictions, and help solve implementation problems. The use of
members of the community itself as a temporary source of labour was considered,
especially for low-income households.

14.5.7 Obtaining Equipment and Supplies

Officials in Banda Aceh mentioned that there was a need to identify in advance the
types of equipment and supplies that waste teams will need to implement the plan.
Quick procurement of these items through mutual aid agreements or standing con-
tracts with the private sector, or stockpiling such equipment should be considered
and planned for. If stockpiling is too expensive for one city alone, perhaps a group
of neghbouring cities could stockpile the equipment.

Types of equipment that a community might need include chain saws, portable
generators, cellular phones, flashlights, batteries, vehicle repair equipment, and
extra work clothing. For example, a local government that routinely stores drinking
water (e.g., for its solid waste collection crews) might want to make sure that water
supplies are well-stocked.

14.5.8 Selecting Collection and Storage Sites

The most common suggestion made was to pre-select debris collection sites that
could be used for temporary storage and processing of debris. Convenient local sites
allow collection crews to reduce travel time when transferring debris to processing
or disposal facilities and result in faster street clearing.
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Sites are selected based on planned activities, such as collection, storage, sorting,
recycling, landfilling, and burning of debris where feasible. Pre-selection of sites
speeds the implementation of the debris management plan. It was clear from the
experiences of Banda Aceh that access to heavy equipment, lack of impact on envi-
ronmentally sensitive areas, and convenience to collection routes, need to be
considered.

If residents are to be asked to bring disaster debris to collection sites, the city
should include these locations in its disaster communication strategy, so that
information is immediately available to the public in the event of a disaster.

14.5.9 Determining Management Options and Goals

After the initial response phases in Banda Aceh, collection and storage of debris in
temporary sites was carried out quickly, but a proper disposal strategy was not put
in place. Clearly, any disaster debris management plan should also include a final
disposal strategy, including priorities for recycling wastes and determining the
desired disposal options for the remaining waste.

14.5.10 Segregating Hazardous and Toxic Waste

In Banda Aceh, a number of hazardous and toxic wastes such as asbestos, paints
and oils, petrol, chemicals etc. were mixed up with ordinary debris. Plans were
put in place to manage these only after it was pointed out by international experts.
The lesson learnt here was that segregation of hazardous from non-hazardous
disaster debris should be carried out right at the beginning in order to avoid con-
tamination of mixed wastes. Waste handlers need to understand these require-
ments as well as have a plan for controlling and diverting hazardous waste from
the debris stream.

Taken together, these lessons learnt present important building blocks for an
effective waste management mechanism that is able to respond to and manage
disaster wastes effectively and efficiently.

Ultimately, preparing a disaster debris management plan in advance can pay off
in the event of a natural disaster. Such planning can help a city or community iden-
tify its debris collection, recycling, and disposal options. Although the recovery
process can take a long time, perhaps even years, careful planning will prevent
costly mistakes, speed recovery, and avoid creation of more waste. A plan also can
save money by identifying cost-effective debris management options and sources of
help, increasing control over debris management in the city or community, and
improving administrative efficiency.
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Chapter 15
Community-Based Housing Reconstruction
in Aceh, Indonesia

Chiho Ochiai

Abstract Housing reconstruction is one of the major tasks in post disaster recovery.
Contrary to the conventional approach which is top-down decision making process,
the participatory approach has gained the spotlight to improve the situation in housing
reconstruction. In this chapter, the issues and specific difficulties in community-
based housing reconstruction in Aceh are briefly described. Most housing
reconstruction efforts have been completed and the lives of the people are getting
back to normal. Their participation in the reconstruction process has given rise to
increased community ties and a new found pride in the ownership of their homes.
Modification of houses and development of landscaping after several years are a
proof of people’s adaptation to their living environment. However these participa-
tory decision making processes were time consuming and it should be carefully
evaluated. Further observation and extensive study are needed for better under-
standings of these complicated reconstruction processes.

Keywords Adaptation * Housing reconstruction * Participatory approach

15.1 Introduction

Post Housing reconstruction is one of the most important and critical issues in disaster
recovery and reconstruction. The people’s strong demands in housing reconstruction
were observed and discussed after 2004 Indian Ocean Tsunami cases. “Housing” is
one of the basic human needs and it is most important to realize the normalization of
life after a disaster. Therefore housing and urban infrastructure has always been

Note: BRR (the Aceh and Nias rehabilitation and reconstruction agency): BRR was a temporary
body created by the Indonesian government on 16 April 2005. Its mandate was to coordinate
rehabilitation and reconstruction efforts following the tsunami in Aceh and Nias. In the last 4 years,
the BRR coordinated more than 500 organisations, which ran more than 12,000 projects. The
activities of the BRR officially ended on 16 April 2009.
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prioritized and invested by all the donors. Post-disaster housing reconstruction is
extensively studied in which issues of people’s participation, ownership, and account-
ability are discussed. (Jigyasu 2001; Olshansky 2005; Duyne Barenstein 2013).

On 26th December 2004, a strong earthquake of magnitude 9.0 on the richer
scale hit Northwest of Sumatra Island, Indonesia caused the Indian Ocean Tsunami.
Aceh is the city closest to the epicentre where nearly 130,000 deaths, 500,000
homeless and extensive damage to life, property and infrastructures occurred (BRR
2005). According to the assessment carried out by the ministry of public works in
May 2005, 116,900 houses were destroyed and 14,200 houses were heavily dam-
aged in Aceh province (ACARP 2007; BRR 2005). The government of Indonesia
(GOI) estimated that 85,000 new houses needed to be built and 115,000 houses
needed to be repaired. One year later, the report from BRR estimated that 130,000
new houses needed to be built and 85,000 homes needed repair (UNDP 2006;
World Bank 2007).

The people’s participation in housing reconstruction has been a critical issue and
the key factor for successful adaptation to their new houses. However, to ensure their
participation, many issues like speed, quality, and management are critical to the post
disaster reconstruction. More importantly, how people adopted to their newly built
environment is crucial for the overall sustainability of their life and community.

In this chapter the participatory housing reconstruction efforts in Aceh and the
changes that have been made over past several years are discussed.

15.2 Methodology

The following sections are based on field surveys that have been carried out from
2005 to 2008 and a re-visit of the two sites between 2009 and 2011. The early stages
of the study focused on participatory housing reconstruction effort by the World
Bank (WB). Later studies were made as a follow up to the WB and the government
housing efforts after 5-8 years. The summary of issues and difficulties related to the
housing reconstruction in Aceh during the early stage of rebuilding are discussed.
And also, the latest conditions of the housing and of the people’s adaptation to their
new housing will be reported based on site observations and interviews.

In the case of Aceh, reconstruction, relocation and resettlement were important
issues, however, this chapter deals with in-situ reconstruction.

15.3 Why Participatory Method?

Reconstruction efforts after a disaster have been criticized as a failure of
conventional top-down approaches that concentrated their attention on speed, stan-
dardisation and technological oriented solutions (El-Masri and Kellett 2001).
On the other hand, bottom-up approaches, also called participatory approach or
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owner-driven approaches have been advocated in the last two decades (Davis 1981;
Cury 1981; Cockburn and Barakat 1991; IDNDR 1996). The bottom-up approaches
puts importance on the involvement of the user, as well as educating groups to come
together to participate in individual and community concerns and building outcomes
such as the use of appropriate technologies and decisions concerning many other
aspects of their lives (El-Masri and Kellett 2001). Carola Mantel refers to the notes
criticizing that top-down approach does not fulfil the needs of the people but has
more of a political interest. When the owner is given more control over the housing
reconstruction, it is possible to have a higher level of satisfaction as well as a higher
chance to restore a sense of pride and to integrate their indigenous ways of building
(Mantel 2013). Comerio stated that self-help housing is now the current model for
rebuilding after disasters in developing countries (Comerio 1998).

Arnstein (1969) proposed the idea of a “ladder of community participation” and
it was later modified by Choguill (1996). Then Davidson et al. (2007) combined
these two theories and revised them to fit in the context of post-disaster housing
reconstruction. The ladder consists of five levels; manipulating, informing, consulting,
collaborating and empowering. This means when post-disaster housing reconstruc-
tion is conducted in an appropriate way, it gives a chance to empower people and
community.

In practice, involving people in the reconstruction process has not been easy.
Because it increases the possibility of unexpected outcomes. However, still many
scholars are convinced that community participation into the recovery processes is
important (Rubin et al. 1985; Oliver-Smith 1991) because it would lead to building
a sustainable community in long run (Berke et al. 1993).

Difficulties of involving the community are usually found in (a) quality control of
the housing projects, (b) ensuring that the decision making processes are just and
fair, and (c) the time constraints often disrupt scheduling and the proper allocation of
money. Rubin et al. noted that the process of recovery and how to improve both its
speed and quality needed to be evaluated (Rubin et al. 1985). For the participatory
reconstruction to work properly requires careful planning and a collaboration of the
supporting organizations to facilitate a successful reconstruction process. Also, it
requires identification of issues, prioritizing the projects, and finding solutions to
problems (Oliver 1987; Cuny 1981; Oliver-Smith 1991; El-Masri 1992).

15.4 Housing Reconstruction in Aceh

15.4.1 Outline of Disaster and Housing Damage

As mentioned above, the ministry of public works in May 2005 reported that
116,900 houses were destroyed and 14,200 houses were heavily damaged in Aceh
province (ACARP 2007; BRR 2005). Many organizations such as national govern-
ments, international organizations, United Nations, bilateral organizations, NGOs
supported housing reconstruction.
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The Aceh and Nias rehabilitation and reconstruction agency (BRR) initially
planned ambitious goals to complete the reconstruction and rehabilitation of the
human settlements by December 2006 at the latest. However, it turned out that it
took until the end of 2008. After 4 years of efforts by many people, organizations
and contractors, over 140,300 houses have been built in Aceh alone (BRR 2008).

15.4.2 Issues on Housing Reconstruction in Aceh

Post disaster housing reconstruction always faces several issues such as land titling
and tenure, identification of victims, duplication of built houses, community
involvement processes, quality control of buildings and so on. Since the magnitude
of the disaster was extremely vast, it added many issues and difficulties to the housing
reconstruction process in Aceh. Major ones will be discussed briefly below.

(1) Land tenure and land loss
Areas affected by the earthquake and tsunami stretched along the coast of
Sumatra Island limited to within the 500 m to 5 km from the seashore. Many
affected areas were permanently inundated and required people to be relocated.
About 12,000 families could not rebuild their houses on their land (Steinberg
2007). Large scale relocation and resettlement was needed.

Also, since most of the local offices were destroyed, official documents were
not available. Therefore, identifying the land tenure and titling took longer than it
was expected. Steinberg mentioned that land disputes among community mem-
bers and previous absent family members complicated the situation. The fact that
many villagers have never held formal land titles but only customary tenure added
to the complications (Steinberg 2007).

(2) Identification of victims and beneficiaries
Most agencies and BRR verified entitled beneficiaries but it was not an easy
process. The government announced that they will provide one housing unit per
household. There have been many claimants who misrepresented themselves
by submitting multiple claims. This led to the issue of double counting or even
triple counting of beneficiaries and an excess of houses were built.

(3) Participation in the decision making process
People evacuated and settled in the temporary shelters. Many communities
were divided into camps, temporary shelters, or moved to their relative’s houses
in the city or outside of the city. This situation made it difficult for people to
meet and discuss community planning. In addition, in many places, village
heads or religious leaders had died and it took some time to elect new persons
who were responsible and respected, to represent their village.

(4) Recovery of infrastructure and city plan
The recovery and reconstruction of the basic infrastructure could not keep up
with the pace of housing, thus caused many problems with water supplies,
drainage, electricity and road accesses.

(5) Cost escalation of materials and labor
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As great numbers of housing reconstruction activities were going on, the price
of materials such as wood, steel, cement and paint increased as well as energy
costs. The rise in the shortage of experienced labor added to the problem. Some
of the work was not finished because groups of laborers tended to shift from one
site to another when payments were delayed or where better deals were offered.
(6) Disorganization of aid agencies and their lack of experience in housing
According to the BRR report, about 100 agencies contributed to the housing
projects but many of them were not experienced in housing reconstruction and
wanted only to contribute in good will (BRR 2005). Some of housing was
constructed very close to the seashore and later destroyed by high tides. Some
projects ended up not completed because they did not succeed in complying
with new building standards and the community’s basic needs.

In addition to the issues listed above, there were land issues, technical issues,
governance issues and, issues about traditional architecture vs. the new con-
struction, community planning and landscaping (Okazaki and Narafu 2007;
Steinberg 2007).

15.4.3 Building Standard and Perception of Beneficiaries

The BRR recommended newly reconstructed houses to have a main room, two
bedrooms as well as a bathroom and toilet at the back of the house with at least
36 m? area. Most organizations adopted this basic plan accordingly. But there were still
a great variety of size and types of houses built ranging from 27 to 70 m? (The Asian
Foundation).

The quality of the construction varied from organization to organization or
program to program. Some of the houses were well received by the beneficiaries
and some were not. The perception of beneficiaries varied based on their original
location, social class, income, family size and so forth. Some people in rural areas
found the newly constructed house as a real improvement compared to their original
wooden house without sanitation. On the other hand, in the urban areas where they
used to have larger houses or traditional long houses, they felt the houses were tem-
porary and unsatisfactory.

15.4.4 World Bank’s Housing Reconstruction Project

Although over 100 agencies were involved in the housing reconstruction project,
the 15 largest agencies account for over 80 % of the houses rebuilt (BRR 2005).
Among those, World Bank (WB) as the main coordinated body of Multi-Donor-
Fund (MDF) played a major role in establishing the implementation structure of
community-based methodology for the housing reconstruction. This implementation



210 C. Ochiai

structure was later adopted by the Government of Indonesia (GOI) and applied in
other post disaster reconstruction cases in Indonesia.

Based on previous experiences of poverty alleviation projects in Indonesia, the
WB established a coordinating body linking the government, the international
donors and local communities. Housing facilitators (HF) who had civil engineering
or architectural background were hired to coordinate the community committee
with the smaller housing groups (10-15 household) that were responsible to make
decisions on the housing projects. The housing group was the core group to imple-
ment all the project processes working together with HF by opening the group bank
account to manage the fund, deciding the design and preparing the housing permit
and so forth. The tasks of HF varied from explaining the concept of community-
based housing reconstruction, helping the community to organize housing groups,
making house designs and implementation plan, preparing the proposal for the
local government and checking the quality of the housing. The housing group was
the core group to implement all project processes. Working together with HF, resi-
dents collaborate in design decisions, pulling building permits and opening a group
bank account to manage funds for materials and labor. HF played an intermediate
role linking community to local government and donor agencies who funded the
project.

In this scheme, beneficiaries in the community were asked to conduct several
tasks such as self-survey to identify the damage and losses of their houses, discuss
community plan and housing design to match their needs, and checking the quality
of construction. All these processes involve a great deal of community participation.
Their own decision making processes helped to reflect their needs, increased their
responsibility and sense of reconnecting to their communities. Figure 15.1 shows

Fig. 15.1 A house built by World Bank’s housing reconstruction project in Aceh
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Fig. 15.2 A Housing Facilitator explaining the community plan

the newly constructed house by the project. Figure 15.2 shows community plan
being explained by the housing facilitator.

Based on the questionnaire survey conducted in 2006-2007 targeting the ben-
eficiaries of WB constructed houses and HF reveals that many people participated
in the housing reconstruction processes fully or in parts of the processes. The level
of participation varied from community to community and from person to person.
These differences were caused by the varying characteristics of villages, leaders and
leadership, gender, and location of the beneficiaries. It also depended on the
communication skills of the HF sent to the site. In short, the participatory housing
reconstruction methodology and implementation structure were evaluated as effec-
tive in some contexts but not versatile enough for all.

In a mass scale post housing reconstruction, certain levels of people’s participation,
an understanding of local and social requirements and their technical capacity are
essential for a successful outcome (For more details, please refer to WB report
World Bank (2012) and Ochiai and Shaw, Chap. 12, 2009).

15.4.5 Evaluation of Participatory Housing Reconstruction

In the early stages of the reconstruction process, the Indonesian government
acknowledged the importance of the participation of people in the housing recon-
struction processes and overall redevelopment of the region (BAPPENAS and The
International Donor Community 2005). There have been several reports and papers
discussing the housing reconstruction issues. Many other studies have been written
about Aceh reconstruction project and have pointed out the many problems they
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have faced such as the delays in meeting due dates, poor construction methods
and materials, low satisfaction and low accountability, and not enough community
participation.

(1) Pros on participatory housing

According to the study by Dercon and Kusumawijaya (2007) evaluating the
survey conducted by UNSYIAH (UNSYIAH and UNHABITAT 2006), they
concluded that the quality and satisfaction of houses and accountability of com-
munity participation got a higher score in comparison with the contractor based
approach. It also stated that the community-based approach had proven to be
faster in Aceh. From several case studies of the participatory housing projects,
they noted that community based housing reconstruction gets higher achieve-
ment because it responds more quickly to the urgent needs of the people and
mobilizes solidarity among the members of a community and created social
capital (Dercon and Kusumawijaya 2007).

Another positive point in the community based approach was fund manage-
ment. Fund management gives opportunities for people in the community to get
together to plan and work so it increases their sense of belonging (Ophiyandri
et al. 2011, 2013).

Multi Donor Fund (MDF) (2008) reported that the community driven
approach has proven an efficient means not only to build houses but also to create
a sense of ownership and pride among beneficiaries.

(2) Cons on participatory housing

Despite the good intentions of the community-based approach, it was difficult to
implement it optimally (Steinberg 2007). He mentioned that some donors kept
insisting on a full cycle of the community consultation starting from the project
identification to detailed action plans, which is normally used but does not meet
their needs in an emergency circumstance. There have been cases where com-
munities demanded organization to provide immediate housing rather than going
through time consuming consultations. Steinberg stated that Aceh and Nias are
far fromideal in the implementation of community based processes. Overstretching
of the paradigm of participation caused more damage than good.

In addition, many studies have pointed out the discrepancies in the quality of
construction techniques and lack of consistency. Mantel (Mantel 2013) draw a
case study from one of international NGO (INGO) in one village and said par-
ticipatory approach did not work the way they expected. INGO expected people
to participate long hours of meetings to discuss their needs, wishes and opinions
but few were never implemented. Also, people were asked to participate in
construction activities who had no experience and the training was poorly orga-
nized. As Aceh is a merchant community, the people did not totally understand
the concept of sharing the house rebuilding processes and were confused when
asked to work on someone else’s house. This caused mistrust and resentment
between INGO and beneficiaries.

(3) Difficulties of participatory housing reconstruction
There are many positive sides to the participatory approach adopted in the hous-
ing reconstruction processes. It extends from the satisfaction of building one’s
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own house to the confidence gained in participating in a community. On the
other hand, time consuming processes frustrated many since they were in an
emergency situation and needed a safe and comfortable place to live as soon as
possible. The majority of the people spent over 2 years in temporary shelters.
They were frustrated with unfamiliar living environment and were anxious
about not knowing when their houses would be completed.

Based on a questionnaire in two villages in Aceh, Mantel concluded that
satisfaction with the new houses was influenced by the approaches pursued by
the organization, the leadership of the organization and the timing of people’s
return to the village. Experienced NGO were able to offer more choices of
construction methods and give people full control over the rebuilding of their
houses (Duyne Barenstein 2013).

As aresult, Strinberg stated that some communities have achieved extraordi-
nary results while others have felt overloaded with too many responsibilities.
Therefore, it may well be stated that community participation cannot be instru-
mented as if it were a panacea for all the shortcomings of actions by the govern-
ment or contractors. As long as survival, livelihood, and well-being are so much
at stake, the scope and potential role of community participation cannot, and
should not, be overrated (Steinberg 2007).

15.5 Adaptation and Current Situations on Houses
and Environment

The main fieldwork and survey was conducted from 2005 to 2008 and the summary
of the findings were documented above. Since then, the housing reconstruction
and the people’s adaptation to their newly built houses and community have been
monitored regularly. In 2009, 2010 and 2011 Aceh was revisited to observe and
conduct interviews to update the most recent housing situation.

Observations and interview results showed that many people were returning to
their villages. This section discusses the changes in housing and community after
several years of Tsunami disaster in Aceh.

(1) Basic infrastructure
Most housing reconstruction efforts and basic infrastructures like road, water
supply, mosks and tsunami evacuation tower throughout the city have been
completed. Paved and wider roads are completed. Schools have been rebuilt and
students are again walking through the village. It seems like the regular routine
of life is returning.

Figure 15.3 shows new houses in the village. Figure 15.4 shows new tsunami
evacuation tower and paved road. Figure 15.5 shows newly constructed school
in the village and students walking through the village. On the other hand, many
of inundated areas did not see any development nor improvement.

(2) Vacant and abandoned houses
Major issues regarding housing have been the large number of vacancies. Top-
down or donor-driven housing solution in which houses were built and handed
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Fig. 15.4 Tsunami evacuation tower and widend-paved road

over to the beneficiaries and community were often criticized. It did not include
careful consideration of their livelihood, family size, type of architecture, infra-
structure and essential services like market, schools and road accesses. In addi-
tion some houses were poorly built sometimes using substandard materials which
were then rejected by the people living there.

According to observations, some of the newly constructed houses were
vacant with over grown grass and doors locked. The reason is often discussed
as a double or triple counting of beneficiaries. However, there are also other
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Fig. 15.5 Newly constructed school in the village and students walking by

reasons that interviews with residents revealed. Acehnese people are known as
a mobile society (Maki 2011). At the time of the disaster, many families were
living in different cities and towns for better business opportunity and better
schools. Post disaster field surveys mentioned that they worked and lived in
nearby cities like Medan, and cannot participate in the discussion. Also, many
adults were killed by Tsunami and their offspring are not able to move back and
often live with neighbours or relatives. These multiple reasons are contributing
to the vacancy of houses.
(3) Modification of houses to personalize their space

In order to meet their needs and lifestyles, some houses were modified and
upgraded, for example repainting with their preferred colors, using improved
materials for doors and windows, connecting two houses together, making a
front porch to create more space to relax, and extending roofs to give more
shade in front of their house (Fig. 15.6 shows the modification of houses).
Interviewees answered that these modifications and upgrades were necessary to
meet their life style. They use their own money to purchase materials and hire
labor or work on their own.

Also improvements in landscaping were noted. Trees, flowers and gardens
give the outside spaces a more lived in and relaxed feeling.

15.6 Discussion and Conclusion

The large scale of an earthquake and tsunami cause huge losses in housing and
infrastructure. Many efforts have been made to rebuild not only houses but also the
community.
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Fig. 15.6 The modification made to the built house

In the case of Aceh, the adaptation of the participatory method into their recon-
struction efforts was suggested by the government and donor agencies from the start.
Many people benefitted from the participatory method by increasing their ties to the
communities and involving them in the rebuilding of their own homes. On the other
hand, according to the studies, problems of quality control and lengthy discussion
processes are viewed as failure of the participatory methods not appropriate for post
disaster situation. These points suggest that the participatory method is not always
the best way to solve the overall housing problems. We need well planned support
and monitoring systems in place to get better results.

Overall, it is obvious that many people participated in the process of housing
reconstruction and their knowledge and preferences were adopted into their newly
constructed houses. To meet people’s demand to rebuild their houses as quickly as
possible sometimes contradicted the participatory process. However, managing
these processes have a long term benefit of sustainability. Figure 15.7 shows the
conceptual image to achieve a sustainable housing and community in housing
reconstruction. Facilitation between national government and local communities
was the key to managing the reconstruction process.

This coming year commemorates the tenth anniversary of the Indian Ocean
Tsunami. The residents are slowly but surely regaining a sense of normalcy.
Self-funded improvement projects are self-evident in individual house and land-
scaping details. Yet, still, many houses remain vacant. The development and
improvement of the housings and the community will not end here but continues
into the future. The people of Aceh, their resilience and will to survive will
forever teach us that the power and spirit of a people can overcome many
difficulties.
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References

ACARP (2007) The Achenese Gampong three years on. Assessing local capcity and reconstruction
assistance in post tsunami Aceh. Report of the Aceh Community Assistance Research Project.
December 2007

Arnstein SR (1969) A ladder of citizen participation. JAIP 35(4):216-224

The Asian Foundation, The Aceh Rehabilitation and Reconstruction Appraisal (ARRA), Complete
Findings Report http://asianfoundation.org/resources/pdfs/ARR Areport.pdf. Accessed August 2013

The Aceh Rehabilitation and Reconstruction Appraisal (ARRA), Complete Findings Report http://
asian foundation.org/resources/pdfs/AEEAreport.pdf. Accessed August 2013

BAPPENAS, The International Donor Community (eds) (2005) Notes on reconstruction,
The December 26, 2004 natural disaster. Jakarta, 19 January. BAPPENAS, Blue print for the
reconstruction of Aceh and Nias, March 2005

Berke PR, Kartez J, Wenger D (1993) Recovery after the disaster: achieving sustainable development,
mitigation and equity. Disasters 17(2):93-109

BRR (2005) Ache and Nias one year after the tsunami: the recovery effort and way forward. BRR
and International Partners

BRR (2008) Strengthening the narrative of community life: two year report executing agency for
the rehabilitation and reconstruction of Aceh-Nias. BRR report

Choguill MBG (1996) A ladder of community participation for underdeveloped countries. Habitat
Int 20(3):431-444

Cockburn C, Barakat S (1991) Community prosperity through reconstruction management,
architecture and design (January—February). pp 60—65

Comerio M (1998) Disasters hit homes: new policy for urban housing recovery. University of
California Press, Berkeley

Cuny F (1981) Disasters and the small dwelling: the state of art. In: Davis I (ed) Disasters and the
small dwelling. Pergamon, Oxford

Davidson CH, Johnson C, Lizarralde G, Dikmen N, Sliwinski A (2007) Truths and myths about
community participation on post-disaster housing projects. Habitat Int 31:100-115

Davis I (1981) Disasters and the small dwelling. Pergamon, Oxford


http://asianfoundation.org/resources/pdfs/ARRAreport.pdf
http:// asian foundation.org/resources/pdfs/AEEAreport.pdf
http:// asian foundation.org/resources/pdfs/AEEAreport.pdf

218 C. Ochiai

Dercon B, Kusumawijaya M (2007) Two years of settlement recovery in Aceh and Nia: What
should the planners have earned? 43rd ISOCARP congress. Antwerp, pp 19-23, September
2007, Congress papers

Duyne Barenstein J (2013) Community’s perspectives on housing reconstruction in Gujarat
following the earthquake of 2001. In: Duyne Barenstein JE, Leemann E (eds) Post-disaster
reconstruction and change—community’s perspectives. CRC

El-Masri S (1992) Reconstruction after disaster; a study of war-damaged villages in Lebanon: the case
of al-Burjain. Habitat Int 25(2001):535-557, Pergamon

El-Masri S, Kellett P (2001) Post-war reconstruction. Participatory approaches to rebuilding the
damaged villages of Lebanon: a case study of al-Burjain. Habitat Int 25:535-557

IDNDR (1996) Cities at risk: making cities safer...before disaster strikes, Geneva Indonesia-
rebuilding lives. Habitat Int 31:150-166

Jigyasu R (2001) From Marathwada to Gujarat, Emerging challenges in post-earthquake rehabili-
tation for sustainable eco-development in South-Asia. Presented on international conference on
post-disaster reconstruction, Florence

Mantel C (2013) Chapter 3 Ownership, control, and accountability in post-tsunami housing recon-
struction processes in Aceh, Indonesia. In: Duyne Barenstein JE, Esther (eds) Post disaster
reconstruction and change; Communities’ perspectives

Multi Donor Fund (MDF) (2008) Investing in institutions: sustaining reconstruction and economic
recovery, four years after the tsunami

Maki N (2011) Housing after the natural disaster; relocation and recovery. Kajima Institute
Publishing

Ochiai C, Shaw R (2009) Chapter 12 Post-disaster reconstruction in urban areas in Aceh,
community, environment and disaster risk management. Emerald Group Publishing Limited

Okazaki K, Narafu T (2007) Housing reconstruction practices in Aceh, Indonesia. J Architect
Build Sci (619):257-262

Oliver P (1987) Dwellings: the house across the world. Phaidon, Oxford

Oliver-Smith A (1991) Successes and failures in post-disaster resettlement. Disasters 15(1):12-23

Olshansky RB (2005) How do communities recover from disaster? A review of current knowledge
and an agenda for future research. 46th annual conference of the association of collegiate
schools of planning, Kansas City, October 27 2005

Ophiyandri T, Amaratunga D, Pathirage C (2011) Community based post disaster housing recon-
struction: Indonesian perspective. http://www.umb.edu/editor_uploads/images/centers_insti-
tutes/center_rebuild_communities/Registration_Form.pdf. Accessed August 2013

Ophiyandri T, Amaratunga D, Pathirage C (2013) Project risk management for community-based
post-disaster housing reconstruction project. International conference on building resilience
2013: individual, institutional and societal coping strategies to address the challenges associated
with disaster risk, Ahungalla, 17-19 September 2013

Rubin CB, Saperstein MD, Barbee, DG (1985) Community recovery from a major natural disaster,
Monograph No41, Program on environment and behavior. Institute of Behavioral Science,
University of Colorado, Boulder

Steinberg F (2007) Housing reconstruction and rehabilitation in Aceh and Nias. The Asia
Foundation, The Aceh Rehabilitation and Reconstruction Appraisal (ARRA), Complete
findings report

UNDP (2006) Accelerating Recovery; Technical Support for BRR, First progress report to the
multi Donor Fund.

UNSYIAH, UN-HABITAT (2006) Post tsunami settlement recovery monitoring in Aceh

World Bank (2007) Brief: housing financing and progress report

World Bank (2012) REKOMPAK, Rebuilding Indonesia’s communities after disasters


http://www.umb.edu/editor_uploads/images/centers_institutes/center_rebuild_communities/Registration_Form.pdf
http://www.umb.edu/editor_uploads/images/centers_institutes/center_rebuild_communities/Registration_Form.pdf

Chapter 16

Vulnerability Assessment and Retrofitting
of Existing Buildings in Aceh and Transfer
of Knowledge to the Community

Hari Darshan Shrestha

Abstract As some of the buildings in Aceh, Indonesia constructed after the 2004
Tsunami disaster were found vulnerable they were retrofitted to make them safe
against earthquake. The retrofitting was carried out by many agencies; one among
them being Save the Children. The retrofitting work was carried out to raise the
awareness of the people and also to sensitize them about earthquake safe buildings
construction techniques and also to contribute to earthquake disaster risk reduction.
Against the widely held perception that it is expensive and complicated process the
retrofitting work was found cost effective in comparison to the cost of demolition
and reconstructing new building. One of the key findings was retrofitting can be
achieved through the use of simple methods, tools and equipment and local human
resource. The retrofitting process and onsite training can also be an effective medium
for dissemination of best construction practices in the community. In order to assess
the impact of retrofitting work, a survey was carried out in 2009 in the area where
they were carried out during 2005-2008. A total of 104 people who were involved
in retrofitting/rehabilitation process were interviewed. The survey results show that
the respondents felt that the impact of retrofitting work in transferring knowledge in
the community is not significant. However, the respondents felt that the retrofitting
work had definite impact in raising awareness of disaster risks and measures for
disaster risk reduction. The findings can be replicated in the areas having similar
type of buildings. It can be stated after its findings that retrofitting of school building
does not only make the schools safer and reduces the risk of children at risk but also
is cost effective compared to new construction.

Keywords Awareness raising ¢ Disaster risk reduction ¢ Impact assessment in
communities * Knowledge transfer ¢ Retrofitting * Vulnerability assessment

H.D. Shrestha ()
Institute of Engineering, Pulchowk Campus, Kathmandu, Nepal
e-mail: harisunita@gmail.com

© Springer Japan 2015 219
R. Shaw (ed.), Recovery from the Indian Ocean Tsunami: A Ten-Year Journey,
Disaster Risk Reduction, DOI 10.1007/978-4-431-55117-1_16


mailto:harisunita@gmail.com

220 H.D. Shrestha

16.1 Introduction

The December 2004 Indian Ocean Tsunami that struck the Aceh Province of Sumatra
Island, Indonesia was catastrophic with unprecedented human losses as well as
destruction causing colossal economic losses. The death toll of human lives crossed
200,000 with many more people injured. The extent of damage was so severe that
some of the villages were completely washed out leaving very few survivors.
In February 2005 the International Organization for Migration (IOM) led a multi-
agency assessment to determine the shelter and livelihood needs and aspirations of
those displaced by the tsunami. The scale of damage caused by the tsunami is illus-
trated by these statistics from the damage assessment in April 2005 (IOM 2005);

e Damaged housing and settlements—Settlement areas: 173,673 ha (34.8 %
destroyed)—Houses: 116,880 units (57 % destroyed)

* Damaged public buildings—Health facilities: 693 units (66 % destroyed)—School
buildings: 1,662 units (46 % destroyed)—Government buildings: 1,412 units
(70.6 % destroyed)—Markets/kiosks: 1,416 units (75 % destroyed)

* Damaged infrastructure—Arterial roads: 654 km (27.5 % destroyed)—Provincial
highways: 603 km (38 % destroyed)—Bridges: 2,267 units (66.5 % destroyed)

The disaster brought various international aid agencies in the region to support
the government in the reconstruction and rehabilitation of the tsunami affected
areas. The aid agencies in limited time with scarce human resource and construction
materials constructed many shelters, schools, and health facilities under close coor-
dination, supervision and monitoring from the “Agency for Rehabilitation and
Reconstruction of Aceh and Nias” (BRR).

With huge investment required to cope with the enormous works and failure to
formulate a strong sustainable work plan for the reconstruction and rehabilitation by
the local government, the central Indonesian government instituted “Agency for
Rehabilitation and Reconstruction of Aceh and Nias” (BRR) with policies and
guidelines to standardize the construction practices undertaken by different agen-
cies. The donors and their respective implementing agencies were under tremen-
dous pressure to construct schools, health facilities and shelters with their limited
expertise in the sector (Kennedy et al. 2008). It became clear that “humanitarian
agencies lacked the know-how and expertise to lead a mass building exercise”
(Oxfam International 2005). The outcomes of these constructions were later found
to be of poor quality and vulnerable to future hazards such as earthquakes and floods
requiring vulnerability assessments of the structures.

Some of the implementing agencies were of the view that the vulnerable build-
ings should be retrofitted and strengthen without demolishing to construct new
buildings instead. The retrofitting was a relatively new technology for the concerned
agencies as well as to the BRR, and the major concern was focused on the cost
effectiveness

Save the Children (SC) conducted a case study of retrofitted buildings to measure
the effectiveness of the technology (Fig. 16.1). The case study report revealed that
retrofitting work is cost effective if carried out with proper measures. SC opined that
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Fig. 16.1 Location map of the retrofitting project sites of SC which includes schools, houses and
health posts

the retrofitting work undertaken will bring more participation of the community in the
process and will have impact on the knowledge transfer of safer construction and raise
the awareness on disaster risk. The field study covers retrofitting of schools as part of
the projects that included many public and private facilities and shelters in Aceh.

16.2 Retrofitting of Existing Vulnerable Buildings

Buildings are designed to perform at required performance level throughout its life.
The material degradation due to aging and alterations carried out during use over
time necessitates the operations like Repair, Restoration and Retrofit. The decay of
building occurs due to original structural inadequacies, weather, load effects, earth-
quake, etc.

The objective of the retrofitting is to reduce the risk of loss of life and injury to
the people. This is accomplished by limiting the likelihood of damage and control-
ling the extent of damage to the buildings. When the existing building is incapable
of withstanding the earthquake forces, it requires to be re-strengthened for safety.
The complete replacement of such buildings in a given area may not be possible due
to the historical importance or due to financial problems. Therefore, seismic
strengthening of existing undamaged and/or damaged buildings is a definite require-
ment. The strengthening works must also be fully justified from the perspective of
effectiveness.

Retrofitting is undertaken to enhance the original strength of building so that the
desired safety is achieved and protection of lives can be guaranteed as per the cur-
rent codes of practice against possible future earthquakes. Retrofitting of a building
will involve either component strength enhancement or structural system modifica-
tion or both. It is expected to improve the overall strength of the building.

The vulnerability assessment and retrofitting consists of threefolds of major
activities—rapid and details structural condition evaluation and design of retrofit-
ting and re-strengthening measures (FEMA 154, 155, 178, 274 & ATC 21, 40).
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Fig. 16.2 Flowchart of methodology adopted for retrofitting. Source: Shrestha et al. (2012)

The integrated approach is shown schematically as flowchart in Fig. 16.2 (Shrestha
et al. 2012).

The building damages by earthquake can be retrofitted during early recovery and
recovery phase after vulnerability assessment and structural evaluation. This will
reduce the rehabilitation cost significantly and will minimize the pressure on need
of emergency and temporary shelter as the existing building under the category
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Inspected and Limited entry identified by structural evaluation team after carried
out of Rapid Evaluation Safety Assessment (ATC 20) could be allowed to occupy
with minimum repair and retrofitting works. The approach has been practiced
during post disaster phase in developed country but still lacking in developing coun-
tries. Hence, vulnerability assessment and retrofitting technology could be applied
widely during post disaster management phase and will help to bring back situation
to normal and to achieve built back better principle.

16.3 Retrofitting Work in Aceh

The vulnerability assessment team found that the construction quality is of low
standard and design does not satisfy the new codal provision of Indonesian Standard
(SNI). The team did the detail technical assessment and structural analysis to obtain
mechanical properties of material and structural capacity of the members. After
this, the team recommended for re-strengthening the weak and vulnerable members
with simple retrofitting techniques by adopting local technology, local resources,
and local artisans. In Total 58 School buildings of 19 schools, 4 existing health
facilities buildings and 523 permanent shelters were retrofitted.

The location of retrofitting projects carried out is shown in Fig. 16.1. The area
includes Pidie, Pidie Jaya, Bireuen, and Aceh Utara Districts of Aceh Province,
Indonesia. In the study only the sites with retroatting of school buildings were
considered.

The retrofitting work was carried out to reduce vulnerability of the structures and
also with the assumptions by the decision makers that the process of retrofitting will
raise interest from the communities and attract their participation. The participation
was assumed to have impact to the communities on knowledge of safe construction
practices and raise communities’ awareness on disaster risks and measures for
disaster.

Schools were selected for the study purpose as such work involved participation
of different cross-section of people such as representatives of school management
bodies, teachers, and local people from the communities.

16.3.1 Rationale on Need of Retrofitting of Existing Building

An assessment showed that many school, health buildings and shelter constructed
by different organizations didn’t meet the seismic safety standards and the qual-
ity of materials and quality of construction were compromised which resulted in
very poor quality buildings Figs. 16.3, 16.4, 16.5, and 16.6. This makes build-
ings vulnerable to earthquake. There was a dilemma on whether to dismantle
all those vulnerable buildings or to retrofit them to meet the seismic safety stan-
dard. Dismantling the buildings could have spread negative message for the whole
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b

Fig. 16.3 Poor quality concrete work

Fig. 16.4 Size of member less than required

reconstruction process and initially the retrofitting option was considered eco-
nomically and technologically not feasible. As there are not many studies on cost
benefit aspect of retrofitting, the decision was made with rigorous vulnerability
analysis, structural evaluation, design and economical consideration compared
with replacement cost
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Fig. 16.6 Verification of foundation

16.3.2 Vulnerability Assessment

A preliminary physical investigation team from Save the Children (SC) and team
from Syah Kuala University carried out the rapid visual assessment of buildings and
concluded that buildings constructed during emergency response and early recovery
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stage after the 2004 tsunami and existing health facilities building in project area
were vulnerable. This raised questions considering the safety of the buildings;

* Do the buildings meet seismic safety standard required for Aceh region?
* If not, is strengthening of the building technologically and economically viable
option?

In order to address those questions, detailed vulnerability assessment of existing
school, health facilities buildings and permanent shelter- buildings built before and
after Tsunami was conducted. A total of 58 buildings from 19 schools, 4 health facilities
building and 523 permanent shelters were selected for intervention. The assessment,
which was made over a period from September, 2006 to February, 2007, had following
main objectives;

» Evaluate the design, specification and drawings of the school buildings

* Determine the state of structure by field assessment and structural analysis

* Design suitable and affordable means of strengthening the members and retrofitting
technique

* Transfer of knowledge on DRR and safe construction techniques to the commu-
nities through the retrofitting

The assessment includes review of drawings, on-site physical verification,
on-site test and capacity assessment using analytical model. The process started
with reviewing the drawing and specification followed by on-site verification. The
structural drawings were reviewed in order to check the structural frame and truss
system required for analytical models.

16.3.3 Detail Assessment and Field Investigation

The process started with reviewing the drawing and specification followed by on-
site verification. The review team checked the drawings and compared it to seismic
code requirements and was verified with on-site physical condition of the buildings.
The structural drawings were reviewed in order to check the structural frame and
truss system required for analytical models.

For the existing buildings, Compressive strength of a concrete and reinforcement
details in building determines its load carrying capacity which is a major determi-
nant of strength of the building. The onsite tests included non-destructive tests such
as Rebound Hammer Test and Profometer and partially destructive tests such as
Core Drilling and Static Penetration Test (SPT). The onsite tests were carried with
objectives to define physical and mechanical properties of material in the existing
buildings. This information was used later for further analysis of the buildings
which was used for design of retrofitting.

Field assessment team conducted a detailed assessment of buildings—physical
verification on quality of works, size and shape, bearing capacity non/partial
destructive test Schmidt hammer (Fig. 16.7), Profometer (Fig. 16.8), core drilling
(Fig. 16.9) and SPT (Fig. 16.10) to determine the properties of materials.
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Fig. 16.8 Profometer Test

Compressive strength of concrete was obtained by non-destructive tests using
Schmidt hammer test and partially-destructive test by taking out concrete sample
from the building elements. The concrete sample was thereafter tested on Universal
Testing Machine to obtain compressive strength and the strength was compared
with that obtained from Schmidt hammer. Reinforcement in structural member was
carried out by concrete scanner—profometer and bearing capacity of soil by SPT.

From physical assessment and on-site visits, most of the school buildings were
found symmetric, rectangular in plan and were single storey RC and masonry
structure.
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Fig. 16.9 Concrete core sample for test

Fig. 16.10 Static penetration test

16.3.4 Structural Analysis and Capacity Analysis

The analysis was done for determining the internal forces in the structure. The
building was modeled in SAP 2000 to obtain level of bending, shear and compres-
sive stresses in earthquake loading. The properties of concrete, steel and the soil
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bearing capacity were determined from field assessment and the values calculated
are used in the analytical model. The modulus of concrete is calculated on the basis
of compressive strength of concrete in situ. The relation between modulus of
elasticity and compressive strength, loading combination was adopted as defined by
Indonesian Standard for Design of Concrete Structures SNI 2847 .3 2002. The cal-
culation for earthquake load on building is based on SNI 1726 .3 2003 (Indonesian
Standard of Earthquake Resistant Building) with the assumption that the earthquake
zone is 4 and the bearing capacity of soil is moderate. The outcome is compared
with the respective capacities as obtained from direct compression tests, bending
capacity (from Eq. (16.1)) and shear capacity (Eq. (16.2)).

The bending capacity and shear capacity is derived from compressive strength
using following Eqgs. (16.1) and (16.2), respectively, as given in SN 2847 .3 2002
Indonesian Standard for Design of Concrete Structures.

Mn =Y{Cc(d-a/2)+Cs(d—d")} (16.1)

where:
Mn=bending capacity,
Y =reduction capacity factor for bending analysis (from SNI 2847 .3 2002
Indonesian Standard for Design of Concrete Structures)
d=effective height of member section
Cc=Concrete compressive force, and Cs=Steel compressive force
a=equivalent block stress deep
d’ =distance between the center of compressive rebar and extreme concrete com-
pressive fiber

The shear capacity contributed by concrete and stirrup is calculated based on
formula recommended by SNI 2847 .3 2002 (Indonesian Standard for Design of
Concrete Structures).

Vn:Y(Vc+Vs) (16.2)

where:

Vn=shear capacity,

Y =reduction capacity factor for shear analysis (from SNI 2847 .3 2002, Indonesian

Standard for Design of Concrete Structures)

Vc=shear capacity contributed by concrete, obtained from SNI 2847 .3 2002,

Vs=shear capacity contributed by steel (stirrup), obtained from SNI 2847.3 2002.
If the capacity obtained for individual member (obtained from direct tests, Eqgs.

(16.1) and (16.2)) is less than the stresses obtained from analysis, it requires

strengthening and the building is recommended for retrofitting (Ref. Fig. 16.2 for

the flow chart). Based on the site assessment on the quality of the materials used in

the buildings are the comparison of capacity with the analytical results, it has been

found that majority of the buildings were vulnerable and need to be strengthened

(Table 16.1).
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Table 16.1 Vulnerability assessment summary from physical inspection, non-destructive test,
partially destructive test and structural analysis

No. of |No. of
Findings school | building | Intervention required
Compressive strength <20 MPA on columns |5 17 Major Intervention required
and beams
Compressive strength <20 MPA on columns |4 14 Major Intervention required
only
Compressive strength <20 MPA on beams 3 8 Major Intervention required
only
Size of structural members columns, beam 2 6 Major Intervention required
and foundation less than required
Size of Column and foundation less than 3 10 Major Intervention required
required
Size of beam only less than required 2 5 Major Intervention required
Size of foundation only less than required 1 3 Major Intervention required
Settlement of foundation 2 Major Intervention required
Cracks on gable wall, walls only 6 17 Minor Intervention required

Compressive strength >20 MPA

16.3.5 Design of Retrofitting

The retrofitting or strengthening strategy includes enlarging the column size,
providing additional ring bars and connecting the walls with the columns
(Fig. 16.11a,). In few cases horizontal beams were inserted in order to limit unre-
strained height of walls and beams were strengthened in case they didn’t meet the
required capacity (Fig 16.11b), Furthermore, physical investigation of the buildings
revealed that many buildings had weak foundations and intervention was made to
strengthen the foundation (Fig. 16.11c¢).

The intervention was made in 58 buildings of 19 schools as listed in Table 16.2.
The scale of intervention varied from building to building, and the detailed drawing,
process, materials, techniques and cost estimates were prepared for each school
buildings before starting the intervention. The general process and approach of ret-
rofitting for safer and child friendly schools adopted is documented in a manual
after the retrofitting work.

The retrofitting intervention is divided into two categories; viz major and minor,
depending on whether the intervention required the strengthening of major struc-
tural elements or not. The summary of retrofitting intervention is given in Table 16.2.
Major intervention includes extension of foundation, jacketing in column and
beams, connection between column and walls and minor intervention include fresh
plastering with wire mesh and removing vulnerable elements. Local materials, light
and simple equipment and local technology were used according to the available
technical know- how of local masons. Detail implementation plan for retrofitting
process was prepared, which included material breakdown, equipment list, procure-
ment and logistic plan, flow diagram on sequence of work, onsite training and
requirement of human resources. Special attention was given on sequence of work
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Fig. 16.11 Retrofitting detail. (a) Column and column wall retrofitting. (b) Beam retrofitting.
(c) Foundation retrofitting. Source: Shrestha et al. (2012)

mainly on dismantling and strengthening, in order to avoid untoward incidents
causing any casualties to the workers. A school building during retrofitting phase
and retrofitted is shown in Fig. 16.11.

16.3.6 Cost Analysis and Recommendation
Jor Retrofitting Work

After design and drawings of retrofitting works of each building, cost estimate of
retrofitting works, replacement cost has been carried out and collected the initial
construction cost. The decision has been made to retrofit only those buildings with
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Table 16.2 Retrofitting Intervention in Schools

Level of No of
intervention | Intervention building | Name of schools
Major Retrofitting of columns, 9 SDN 2 Peudada, SDN 3 Tanah Pasir,
beams and foundations SDN 13 Syamtalira Arun
Retrofitting of columns, 6 SDN Muhammadiyah, SDN Teupin
and foundations Pukat
Retrofitting of columns 11 SDN 3 Pandrah, SDN 2 Kuala, SDN 7
and beams Peusangan,
Retrofitting of columns 7 MIN Keudee Asan, SDN 1 Kuala
only
Retrofitting of beams only 8 SDN 7 Tanah Pasir, SDN 12 Alue Dua,
SDN 14 Kuta Makmur
Minor Retrofitting of walls, gable | 17 SDN 3 Peulimbang, SDN 8 Jeumpa, SDN
walls, fixing the cracks 11 Syamtalira Arun, SDN 11 Sawang,
SDN Suka Jaya, MIN Awe Geutah
Major Retaining structure to 3 SDN 2 Peudada, SDN 12 Alue Dua

protect foundation

Fixing of plastering, removing of vulnerable elements and addition of child friendly elements done
for almost all schools
4Schools same on above major intervention

250000

200000

150000

100000

Initial Construction cost

M Retrofit cost
50000 -

W Replacement cost

Fig. 16.12 Cost for retrofitting compared with initial and replacement cost

cost of retrofitting works less than 40 % of initial construction cost and 30 % of
replacement cost whichever is less. Retrofitting design done on some testing and
assumptions, which may differ during retrofitting works and estimated retrofitting
cost may increase. Estimated cost of the retrofitting works is compared with replace-
ment cost of construction and initial construction cost (Fig. 16.12) and retrofitted
only those buildings which retrofitting cost is less than 40 % of initial cost and 30 %
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Fig. 16.13 Child friendly features—Hand wash sink and ramp for disable

of replacement cost... In total 58 buildings were retrofitted; most of the retrofitting
work required maximum of 15 % of the initial construction cost and only 10 % of
the total cost of rebuilding. Retrofitting/repair cost for each building is different,
and ranges from 6 to 23 % of replacement cost as shown in Fig. 16.12 (Shrestha
et al. 2012)

16.3.7 Implementation Strategy

Itis not an easy task to start the retrofitting of existing building, as community are not
aware about the risk due to vulnerable buildings. At the same time, this challenges
covert to opportunity as the retrofitting process can be the tools to demonstrate the
risk due to poor design and construction and also mitigation approach to make the
buildings safe against earthquake.

Project has been design with clear role and responsibilities and the clear steps
so that community will see the cause and effect and need. Ultimately the goal was
to raise awareness about the disaster and build the capacity of local community to
make safe and child friendly school buildings. Pearce (2003) suggests that for suc-
cessful implementation of imitative strategies, disaster management process must
incorporate community participation from the local decision making level

The structures were not made only safe but also made child friendly (Shrestha
et al. 2009). Some of the child friendly features included are ramp for disabled chil-
dren, rounded corners of external walls, and hand washing sink with reduced height
as shown in Fig. 16.13.

Communities were involved as observer in overall retrofitting process from vul-
nerability assessment to design and construction. Why the buildings are not safe
and need of intervention and how it can be fixed are discussed with community,
student and teachers from the beginning. Community, teacher and student were
encouraged to observe the retrofitting process and engineer on site describe in detail
why and how.



234 H.D. Shrestha

Retrofitting is not as simple as new construction; has to work on existing structure
without affecting other elements. Keeping this in mind and to include the communi-
ties, teacher and student in the process it is decided not to hire contractor and do the
work with the crew. Five engineers and thirty tradesmen (skilled labor) from the
area were recruited and decided to use simple methods and tools familiar in area
such as concrete cutter, electrical drilling machine, jack hammer, chisel, hammer
and gun for adhesive etc. The retrofitting processes were started in two schools as a
model and provide onsite training. After completion of the two building as a model
and training, each engineers with six tradesmen were given the responsibility on
five other buildings and more tradesman were trained. This process was continued
till retrofitting works of all buildings were completed as shown in Fig. 16.14a—f.

With this process seven Engineer and about 200 tradesmen are trained on retro-
fitting technique. They have now local capacity on retrofitting technique and at the
same time communities are now aware about the quality construction, cause and
effect of substandard work, poor material and need of professional input and super-
vision to ensure the construction of safe and child friendly school building.

58 school buildings, 4 health facilities and 523 permanent shelters are made safe
and reduced the number of children at risk, at the same time by involving in the retro-
fitting process; the level of awareness on disaster risk reduction of the communities,
teachers and students has been raised.

16.4 Impact of Retrofitting Work

The retrofitting work was designed with the assumptions that the process of retrofitting
will raise interest from the communities and attract their participation. The partici-
pation was assumed to have impact to the communities on knowledge of safer con-
struction and also to raise their awareness about disaster risk. One of the five
priorities of the Hyogo Framework for Action 2005-2015 (HFA), to build resilience
of nations and communities by 2015, is use of knowledge, innovation, and educa-
tion to reduce underlying risks (UNISDR 2005). HFA underscores community par-
ticipation and technology transfer as two cross cutting issues for disaster risk
reduction. Successful implementation of mitigative strategies, disaster management
process can be achieve by engaging local community from the local decision making
level, Pearce (2003)

Subedi (2010) suggested that participation in community based disaster pre-
paredness may not be effective in raising awareness to the extent of reducing vul-
nerability, as receiving information only does not ensure that the information is
used for making decisions that effectively reduce the vulnerability. There are also
many factors that affect the effectiveness of community participation programs.
Karanci et al. (2005) argue that male community members with higher level of
education and smaller household size who are concerned about future disasters and
participated in a disaster awareness program contributed to disaster preparedness
behaviors.
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Fig. 16.14 A building during retrofitting and after completion. (a) Retrofitting of column. (b)
Retrofitting of foundation and form work for column. (¢) Retrofitting of beam. (d) Joint between
column and beam. (e) Building on retrofitting process. (f) Building after retrofitting

A survey was conducted to evaluate the impact of retrofitting work in raising
awareness and transferring know-how of safer construction works in the communi-
ties after the shelters, schools and health facilities were retrofitted and occupied in
the five districts—Pidie, Pidie Jaya, Bireuen, Aceh Utara and Lhokseumawe
(Fig. 16.14). Data were collected by a team of community mobilizers and technical
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Fig. 16.15 Age distribution of the respondents

staffs that were trained and oriented to conduct the questioning to the interviewees,
through interviews with individual household members, teachers, and community
leaders involved in the retrofitting process. Mason, labour and staff of implementing
agency who were directly involve in the construction/retrofitting works were
excluded in survey. The respondents were among the community members, teach-
ers, and school management persons who were encouraged to observe the retrofit-
ting process and to whom the details were explained regularly. Most of survey
respondents were female teacher and female beneficiaries as they were regular
observer of retrofitting works. Although their degree of participation was not
recorded during the survey, the respondents participated in the events during the
retrofitting works.

This study aimed to review/analyze the impact of retrofitting works on partici-
pating communities. People from different backgrounds participated in the retrofit-
ting process; from planning to execution stages. Among the participants, a total
number of 104 people were interviewed. The survey results were tabulated and ana-
lyzed to investigate impact of their involvement in transferring know-how of the
retrofitting and also in raising awareness of disaster risks and measures for disaster
risk reduction.

Out of surveyed people 64.8 % are female, 37 % are aged 30 and below and only
12 % are aged 51 or above shown in Fig. 16.15. Among the respondents a majority
of them have school education or above (83 %) and only 5 % are illiterate and 44 %
of respondents are employed, 30 % self employed, 10 % unemployed and 16 %
have not disclosed their occupation (Shrestha et al. 2012).

16.4.1 Transferring the Knowhow to the Community

One of the questions asked to the respondents was about the effectiveness of the
retrofitting work as a means for transferring the know-how to the communities.
Among all respondents, 28 % felt that their involvement in retrofitting was effective
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in transferring the know-how to the communities and another 14 % felt that it had
positive but marginal impact. About 29 % of the respondents felt that involvement
in the retrofitting work had no contribution to the transfer of knowledge to the com-
munities and an equal percentage of people were reluctant to divulge their opinion
about effectiveness of retrofitting work to the transfer the know-how to the
communities

16.4.2 Transferring the Knowledge to the Community

Of the 39 % of the respondents whose houses were severely damaged, 13 %—out
of the total 104 respondents—agree that the retrofitting work definitely transfers the
knowledge to the community, 8 % agree that the retrofitting work has marginal
impact in knowledge transfer, and 11 % feel that it has no impact at all.

The results show that involving people in the communities in retrofitting work to
transfer the know-how to the communities was not very effective. This may be
because of the fact that even after being completely involved in the process, the
respondents did not feel confident about their knowledge on retrofitting to execute
it later independently. The retrofitting work is a technically challenging process and
in the lack of traditional knowledge in it, it is understandable that the communities
were not confident about carrying out the work by themselves independently.

16.4.3 Raising the Community Awareness

The respondents felt that the retrofitting work is more effective in raising the com-
munity awareness of disaster risks and risk reduction measures. Among all respon-
dents, 55 % felt that the retrofitting work was effective in raising awareness with
42 % saying the work had definite impact and only 20 % said that it had no impact
at all, while 25 % of the respondents offered no opinion on this question. The results
indicate that although communities' participation is not panacea to all disaster man-
agement problems as pointed by Allen (2006), their participation helps to raise
awareness. Awareness is one of the key factors that contribute in making decisions
to implement disaster risk reduction measures (Subedi 2010).

16.5 Conclusion

On-site inspection of the building was carried out to assess the strength parameters
and after structural analysis suitable retrofitting measures were recommended. Out
of the 19 schools (58 numbers of buildings) surveyed 13 schools (41 buildings),
were found vulnerable and required immediate intervention. Although 6 schools
(17 buildings) did not require major structural intervention, minor retrofitting and
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repair works were done and additional measures to make child friendly were
installed. This exercise carried out in Ache revealed that retrofitting could be better
option for making vulnerable buildings like schools and hospitals safer from future
seismic events. It consumes less resource in terms of time, technology and money.
On the basis of cost comparison, it has been found that retrofitting is a cost-effective
measure, to reduce earthquake vulnerability of the poor quality buildings in Ache.

Methods, process, materials and technology adopted for retrofitting is another
important aspect in the exercise. The involvement of local community in initial
screening and retrofitting implementation process increased the interest of the
people in retrofitting and brought the awareness among the communities to the next
level. This exercise also provided confidence to the implementing agencies to carry
out similar exercises in other places. The post construction e survey revealed that
there is a positive impact on people who participated in the retrofitting work in rais-
ing their awareness of disaster risks and measures for disaster risk reduction. A large
number of respondents felt that the retrofitting work has had definite impact on
raising their awareness. However, the survey also showed that participation of
communities did not help to transfer technology of retrofitting to the communities.
This may be because of the fact that the retrofitting is new concept and it also
requires experience and skill. This shows that capacity development efforts have to
be continuous to establish the retrofitting work in the local culture of construction
technology and methods even though construction is a regular activity in the com-
munity and they have traditional knowledge in it. The results show that engaging
communities in disaster risk reduction activities, such as retrofitting, is effective in
raising awareness, however Technology transfer for retrofitting that are relatively
new to the communities, cannot be achieved as it requires certain degree of analytical
and construction skill which can be acquired only after understanding the concept
and approach of retrofitting and repetitive involvement in similar exercise.
Effectiveness in raising awareness also varies among people from different age
groups and education background. Therefore, packaging participation in mitigation
projects along with other approaches such as training and regular drills can be
effective ways to increase awareness among all cross-sections of people.

The methods and processes used for retrofitting works in Ache could be one of
the best practices in community based retrofitting of poorly engineered or non engi-
neered buildings. The method becomes more relevant in context of developing
nations which are prone to seismic events. It can reduce the risks and ensure the
functioning of essential services in post disaster scenario. It is a low cost retrofitting
mechanism with intention to instill the skill and technology in local construction
technology process.
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Chapter 17

Learning on the Safety Issues of Reconstructed
Houses from the 2004 Great Indian Ocean
Earthquake and Tsunami in Aceh, Indonesia

Kenji Okazaki, Krishna S. Pribadi, and Dyah Kusumastuti

Abstract The 2004 Great Indian Ocean Earthquake and Tsunami has provided an
opportunity to build a safer Aceh, Indonesia, through reconstruction of houses,
buildings and infrastructures during the recovery process. A research conducted in
2006 to investigate and assess the house rebuilding practices of various actors in the
reconstruction process produced the following findings. To improve the safety of
the houses, planning and design should be improved so that the needs of the com-
munities match with the reconstruction efforts, proper seismic designs should be
ensured to avoid severe damage from future earthquakes, building materials should
be improved to meet minimum requirements, quality of workmanship should be
enhanced and good project management and supervision should be introduced to
improve structural quality.

It was expected that the lessons learned from the study and the recommendations
based on the findings were implemented to make Aceh houses safer from future
earthquakes. However, almost a decade later, recent earthquakes in Aceh have
shown that these lessons were hardly incorporated in the building practices in the
area, and that more serious efforts are needed to really address the safety issues of
houses. Stronger measures should be put into place to ensure continuously that
appropriate building practices are observed in all over the province.
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17.1 Introduction

During 4 years (from 2005 to 2008), the Executing Agency for Rehabilitation and
Reconstruction (BRR) of Aceh—Nias accomplished the reconstruction and rehabili-
tation of around 140,000 houses, exceeding the need to recover from the Great
Indian Ocean Earthquake and Tsunami in December 2004 and the Nias Earthquake
in March 2005, which had destroyed 139,000 housing units (BRR 2009).

One year after the disaster, progress was achieved in the reconstruction projects,
albeit slower than expected, where 16,200 new houses had been completed and
other 13,200 were underway construction (BRR 2005). School buildings were also
reconstructed at a rate almost identical to that of houses. However, in the effort to
achieve reconstruction at the expected pace and produce the targeted number of
buildings, it seems that the quality control for the newly reconstructed houses and
buildings was being overlooked. In the ongoing reconstruction process, the quality
of the structures should have been taken as a serious issue, in addition to the issue
of the large quantity of structures to be built in the region. Recognizing the geologi-
cal and seismological conditions of Aceh Province as one of Indonesia’s most
earthquake-prone areas, “rebuilding a safer Aceh” should have been pursued as the
ultimate goal of the post-disaster reconstruction process. To improve the safety of
Aceh’s communities, it was very important to ensure that building regulations
should be implemented to minimize the earthquake vulnerability of the newly
reconstructed buildings.

A look back reflection on whether the lessons from the reconstruction process
after the 2004 Great Indian Ocean Tsunami and Earthquake were learned effec-
tively or otherwise will be presented. In 2006 a research with the objectives of
investigating and assessing the capacity and building practices of various actors
during the ongoing reconstruction process, focusing on the vulnerability of houses,
was conducted, and recommendations for technological interventions to prevent
unsafe practices in future building construction in the province were proposed
(Okazaki et al. 2008, 2011). Yet almost a decade later after the catastrophe, recent
earthquakes in the province showed however that there were still more efforts are
needed to realize and implement the recommended measures in order to make Aceh
safer against earthquakes.

17.2 Survey in 2006

17.2.1 Outline of the Survey

The field survey was conducted among various reconstruction projects in Banda Aceh
and Aceh Besar from January to February of 2006. Due to the limited time frame and
the vastness of reconstruction activities in the area, the survey was limited to several
selected samples of housings, school buildings, and small scale public buildings.
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The buildings were randomly selected, and included those constructed by the
communities, local government, and donors (NGOs). In total, 53 buildings were vis-
ited for the field survey (34 houses, 12 schools, 2 mosques, 5 other types).

The survey intended to obtain general pictures of ongoing reconstruction projects
and their actual building practices. Therefore, field testing for building materials
and interviews with various parties involved in the reconstruction process were
conducted. Documentations including structural drawings, specifications, pictures,
and notes were also obtained in the survey. A few samples of building materials
were collected to be analyzed in the laboratory. Local actors—consisting of workers,
contractors, related local government agencies, NGOs, and local community
groups—were interviewed to obtain information concerning building technology
capacity as well as the building procurement process and mechanisms. Input from
the owners or future occupants of the buildings as well as other interested parties
were also collected.

17.2.2 Assessment of Quality of Structures

The purpose of the assessment was to examine several aspects of the building prac-
tices: structural design, project management, materials, workmanship, infrastruc-
ture and supporting facilities, and policies, in order to understand whether the
buildings were reconstructed with adequate safety or otherwise during the recon-
struction process, and to find out the difference between existing and post disaster
construction. The quality of structural design in terms of earthquake resistant design
was analyzed based on the buildings’ documentation. The structural drawings and
specifications were reviewed to ensure that the original documents endorse seismic
building design. The project management aspect, which includes construction tech-
nology, procurement process, and tools used, was reviewed to assess the effective-
ness of the project. These assessments were followed by the analysis of the quality
of the materials used in the structures. In addition to the results from the field
testing, several material samples were tested in the laboratory to determine their
properties and structural qualities. The quality of workers was analyzed to observe
the adequacy of workmanship.

In addition to the buildings, the environment required for conducting a recon-
struction project was also reviewed. Infrastructure and other supporting facilities
such as roads, electricity, and drainage, necessary to ensure the smoothness of the
reconstruction projects and to support the communities after the completion of
the projects were investigated. Local/national codes and other policies used for the
reconstruction projects were also studied to determine the adequacy of regulations
for these projects.

Based on the results from the field survey and laboratory tests of materials, an
analytical study was conducted to examine the structural performance of the
buildings. A few buildings from the reconstruction projects were selected to
examine their weaknesses and to find ways to improve the quality of the structures.
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Structural analysis was conducted and the building performances were analyzed
based on the calculated force/stress and displacement responses.

From the field observation and structural analysis, an appropriate technological
intervention was developed to reduce the vulnerability of the buildings. This inter-
vention is based on the available capacity, culture, local materials and tools, and also
the supporting environment. A workshop was then conducted in Banda Aceh on 22
February 2006 to share the findings from the survey and analytical results.

17.3 Findings from the 2006 Survey

17.3.1 Construction Practices in Aceh

During the 2006 survey, it was found that, from an engineering perspective, about
two thirds of the buildings in Aceh were non-engineered buildings, meaning that
they were built traditionally with little or no assistance from qualified engineers
(IAEE Committee on Non-Engineered Construction 1986). Most masonry houses
fall into this category. Engineered buildings are characterized to be properly
designed and constructed for satisfactory performance under applicable loading
conditions. Most public facilities fall into this category, including school buildings,
government offices, and mosques.

Most buildings in Aceh in the time of the survey were found to be masonry struc-
tures with one or two stories. This type of structure gained popularity during the
1970s and continues to be the first choice in Indonesia. The existing structures show
that they can survive earthquakes with little or no damage, provided that they were
built properly using materials and workmanship of good quality. The survey, con-
sisting of field surveys on damaged houses and a series of interviews of researchers,
workers, and government officials, reveals that masonry structures built in the 1970s
or 1980s performed better than those built in the 1990s. Almost all damaged struc-
tures from the 1990s were not designed properly according to the seismic codes.

17.3.2 Planning and Design

The planning and design aspect relates to the needs and demands of the reconstruc-
tion projects. The survey showed that some problems arose due to limited study of
feasibility prior to implementing reconstruction projects. Examples of planning
problems include temporary and permanent houses being built at the same time as
well as construction plans/schedules not being well coordinated with those of infra-
structure for housing. There were several completed projects that were uninhabit-
able because of lack of infrastructure such as electricity and drainage, or because
the community refused to live in the project area. The interviews in communities
revealed several serious problems. First, some communities were relocated apart
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Fig. 17.1 (a) Type 36 houses under construction by BRR. (b) Houses with imported materials

from their former villages and were thus uprooted from their previous background.
A typical example is the relocation of a fishing village to a location about 2 km from
the coastline. The fishermen refused to be moved because easy access to their boats
and to the sea is part of their lifestyle. Second, as mentioned above, many houses
were found to be uninhabitable because of lack of electricity, drainage, or water
supply. Third, the lack of planning also leads to houses being built very far from
public facilities. Finally, some communities refused to move due to inadequate
delivery of correct information and non-transparency in official procedures.

The design of structures for housing and schools generally follow typical design
structures. Most school buildings surveyed showed that one- or two-story buildings
were commonly used for school buildings, and the two-story buildings were often
engineered buildings while most of the one-story buildings were categorized as
non-engineered buildings. The houses were mostly what is called type 36 houses,
meaning total floor area is 36 m?, most of them can be categorized as non-engineered,
one story buildings. Type 36 houses were endorsed by the government as replace-
ment houses for the victims. Most buildings were made of burnt brick walls with
reinforced concrete columns and beams. Roofs were constructed with wood trusses
and galvanized iron sheets or roof tiles. Because these materials are commonly used
for buildings in Indonesia, these buildings conformed with the local culture.
Figure 17.1a shows a typical example of this type constructed by BRR. However,
some projects used imported materials and technology, which resulted in questionable
maintenance and sustainability (Fig. 17.1b).

17.3.3 Contracting

The construction industry in Aceh was not as powerful nor active as that in Java
Island or other more developed regions. The political conflict in Aceh for more than
three decades limited the growth of private sector investment, resulting in a rela-
tively smaller private sector construction market. The main construction market
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Fig. 17.2 Local builders in housing reconstruction

consisted of government infrastructure investment, while large international
investment (oil and gas processing and related industry) was limited to large scale
contractors, usually coming from outside the province. Many local contractors
depended mainly on government works, resulting in tight and unhealthy competi-
tion among the local contractors. As a result, the local contractors did not invest in
developing their human resources, construction plants, and technology. The tsunami
disaster worsened the situation, as it caused the loss of contractors and family
members, construction facilities, skilled human resources, and financial networks,
reducing capacity and competitiveness.

Local small scale contractors (SSCs) were generally involved in small/medium
sized infrastructure works such as road and small bridge construction and their
maintenance, small scale irrigation schemes and their maintenance, residential and
non-engineered public facilities (school buildings, government offices, tertiary
health centers, etc.), and building maintenance and rehabilitation (Fig. 17.2).
A typical SSC employed only a few (generally less than ten) permanent staff mem-
bers (managerial and technical); most of them were not skilled technical personnel.
This situation did not allow SSCs to develop their capacity and accumulate experi-
ences and knowledge. Another problem for SSCs was the complicated procedures
(proposals, supporting letters, collateral, etc.) that made it difficult for them to
obtain financing from formal financing institutions.

Community contracting by implementing agencies was also used in reconstruc-
tion of Aceh, particularly in donor-driven projects. This process was mostly utilized
together with a community participatory and bottom-up planning process, where
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the implementing agency provided a block grant and the community decided what
it wanted at the local level. These programs became popular in recent years and the
community perceived that they were efficient and cost effective. Community
contracting were implemented in the following three modalities: (i) Community
procures the services of (local) contractors to implement works using their own
funds provided by donors; (ii) Community is contracted by government or donor
agencies to implement infrastructure construction such as drainage and sewage;
(iii) Community is contracted by the contractors who are requested to sublet part of
the work to local communities.

17.3.4 Construction Aspects

(1) Materials and workmanship

The procurement of materials for the projects was crucial but the supply of
materials was scarce. The survey found some projects were halted or cancelled
due to the unavailability of materials. Materials found in the area could be
divided into two categories: local and imported. The local materials supplied
from Aceh included sand, gravel, bricks, and wood. Imported materials from
outside Aceh came mostly from North Sumatra, but some were from Java, or
even as far away as Australia, South Africa, or Europe. Usually, these imported
materials were chosen by the donors. Examples included bricks from North
Sumatra and Jakarta, cement from West Sumatra, roof tiles from East Java, and
metal frames from Australia. As long as the materials were widely used in Aceh
Province, maintenance and sustainability of the imported materials could be
ensured. However, if the materials used were new for the locals, maintenance
and sustainability would be a problem in the future. Some projects were indeed
found to be using imported materials that were new and rare in Aceh, such as
prefabricated steel frames and lightweight concrete panels.

In terms of materials and structure, most of the houses and school buildings
conformably used typical local materials. The houses and school buildings were
constructed in burnt brick confined masonry structure with sand and portland
cement mortar, with RC columns and beams confinements. A typical flat foot-
ing was usually used for the column foundation in two-story buildings, while a
stone masonry footing was commonly used for one-story buildings. Metal roof
decks were the most popular choice for roofs due to their cost, workability, and
durability.

The design of houses was similar to the designs used prior to the disaster.
Post-earthquake design was not much improved, including the seismic aspect.
Moreover, in most drawings, structural details that are important for seismic
design were still left unclear, such as the beam-column connection, spacing for
hoops, seismic stirrups, lap splices, and anchorage, so workers were left to
“improvise” on these details. On the other hand, most designs for two-story
school buildings showed a conservative approach regarding seismic loading,
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emphasized by the large number of columns and the substantial dimension of
structural elements. It should be noted that there was another big problem of
the quality of construction. The field observations found that not a few of the
materials used were different from the specifications and requirements of
the drawings.

The concrete mixture was a serious problem for reconstruction of houses.
The materials used for the mixture were adequate in most cases. However,
almost no projects used the proper composition for the concrete mixture
(volume ratio of 1 cement: 2 sand: 3 gravel). The most common mixture is
cement and sand-gravel (sand with some gravel) with composition of 1 bag of
cement for 3 carts of sand-gravel (about 1:5.25 in volume ratio). No sieving
process was done to comply with the standard material gradation used for con-
crete mixture and no effort was made to avoid large aggregates getting into the
mixture, which lead to a mixture having a very poor gradation with a high per-
centage of coarse aggregates. The laboratory tests conducted clearly illustrated
this fact, as seen in Fig. 17.3.

Another critical issue concerning concrete was cement/water ratio. Excessive
water was found in most of the cases. Proper curing for concrete was not com-
mon in the area. Considering all these facts, it was concluded that the quality of
concrete was one of the most serious problems in the reconstruction projects.

The usual reinforcements used in the buildings were plain rebars of diameter
10 mm for longitudinal, and plain rebars of diameter 6 mm for hoops. In some
construction sites, even weaker reinforcements were found: diameter 8 mm for
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Fig. 17.5 (a) Wide spaced hoops. (b) Melting bricks

longitudinal plain rebars and diameter 4 mm for hoops. The Indonesian seismic
code (Badan Standardisasi Nasional 2004a) specifies the following minimum
diameters for materials to be used in earthquake resistant buildings: 12 mm
deformed bars for column longitudinal reinforcements, 10 mm deformed bars
for beam longitudinal reinforcements, and 8 mm plain bars for hoops. Most of
the reinforcements found in the field survey violated the building codes (Badan
Standardisasi Nasional 2004b). Even worse, detailing of reinforcement such as
bending work did not satisfy seismic demands for safety. Figure 17.4 shows the
contrast between the drawing (the intended design) and the actual situation, a
difference that was quite common in the area. The spacing of the hoops also
posed a problem, with spaces averaging 200-250 mm, in contrast to the code’s
requirement of minimum spacing of 150 mm or less (see Fig. 17.5a). The qual-
ity of bricks used in the area was very low. The lowest class of bricks in the
Indonesian code is Class III, which requires strength of minimum 25 kg/cm?2.
Most bricks fell below the minimum strength and even “melt” when soaked
with water (Fig. 17.5b).
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Table 17.1 Tensile tests of steel reinforcements

Type of reinforcement | Average yield strength (kg/mm?) | Standard yield strength (kg/mm?)
Bj. TP 24 29.56 39
Bj. TP 30 43.95 49

2

3)

The lab tests showed that the strength of the steel bar was also below
standard (see Table 17.1). All these facts indicated that the strength capacity of
the structural elements for bending and shear in the buildings being constructed
could be much lower than what was expected.

The mortar quality was also questionable because of poor composition: too
little cement and too much water. The bricks observed at construction sites were
not installed in straight lines and mortar was often excessive (spacing of more
than 15 mm). The structures were also lacking in structural integrity, due to insuf-
ficient connections between structural components. For example, connection did
not comply with the requirements in the codes/drawings, and no anchorage was
provided from the walls to the columns.

Workers

While the low quality of materials caused low structural quality, the low
quality of workmanship amplified these problems. With the huge amount of
work arising from reconstruction activities, trained and qualified workers
were scarce in the area. The results of most projects showed that the work-
ers were not adequately skilled for the job. They tended to ignore the impor-
tant issues for producing safe structures, such as the sieving process for
aggregates, curing of concrete, soaking of bricks before placement, water
ratio for concrete mixture, and bending details. All these problems arose
due to the workers’ lack of the concept of quality of structures. The workers
simply did what they thought of as the easiest way to construct the build-
ings—without concern for the quality—because they were not equipped with
knowledge of proper construction methods nor basic concepts of quality of
structures.

Project management and supervision

The investigation showed that there were two types of reconstruction projects.
In the first type, NGOs or other donors assigned the construction project to a
contractor. This type of reconstruction project is usually called the “project
type”. In second type, the NGOs or other donors provided full or partial funding
to owners or groups of owners while the construction project is carried out. This
type of project is called the “community-driven type”.

Each method shows advantages and disadvantages. The project type is prone
to sub-contracting, which is done an average of 2—3 times, and in some cases up
to 4-5 times. Every time a project is sub-contracted, each involved party gains
a profit of a certain percentage of the original budget. This causes serious
friction between parties, which often caused political upsets and scandals.
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In contrast, the community-driven type is affected by the shortage of qualified
construction workers and supervisors.

The survey also showed that quality controls were not implemented due to
the shortage of trained and qualified supervisors. The shortage of supervisors
made daily inspections difficult and resulted in less frequent inspections; cases
of weekly, bi-weekly, or even monthly inspections were found. Unfortunately,
the building permit system, which can be one of the mechanisms to ensure the
quality of the structure, was suspended due to the massive number of construc-
tion projects and the limited capacity of the authorities. Thus, houses and other
facilities damaged by the earthquake and tsunami were allowed to be repaired
or reconstructed without building permits.

(4) Problems in official procedures

The victims of the earthquake and tsunami disasters were eligible to receive
assistance for rebuilding houses based on their own reporting. The victims were
requested to report the damage to their houses to the head of the village (known
as Keuchik) or other village officials. However, this was not an easy procedure
for the victims: because most of their official documents were lost or damaged
in the disasters, it was difficult for them to provide proof of their ownership of
land and houses. Many people had difficulty in securing assistance or had to
wait a very long time for their assistance to be provided. On the other hand,
governmental agencies had difficulties in confirming that each victim received
only a single unit of housing for each family, causing some people to end up
with no houses while others received two or more units.

17.3.5 Structural Analysis

A case study of structural analysis on a house funded by a donor was conducted.
The type was selected mainly because of the availability of complete documentation
and technical information. The house had a floor area of 45 m? and was a single
story confined masonry structure with burnt brick walls. All of its structural ele-
ments were common in Aceh. Modal analysis in an elastic range was employed for
the study. For structural analysis, the house was modeled as a confined masonry
structure in which both the frame and walls supported earthquake loads. All struc-
tural components including columns, beams, roof, and walls were modeled as frame
and shell elements. The properties for these materials were taken from the results of
the field survey and material testing. The analysis found that the house for the case
study had sufficient structural capacity in terms of the Building Codes and Standards
of Indonesia when it was constructed according to the structural drawing and speci-
fications with adequate quality of materials and construction. This meant that safe
structures could be realized under the severe conditions in Aceh and many other
places in Indonesia if appropriate designs, materials, and construction work were
made available.
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Fig. 17.6 Workshop on dissemination of the survey results

17.3.6 Stakeholders’ Feedback

A one-day workshop was conducted on 22 February 2006, with the purpose of
disseminating facts obtained from the survey and preliminary analyses, to obtain input
from all related parties in the reconstruction process, and to find solutions for problems
in the reconstruction process (Fig. 17.6). During the workshop, findings from the field
survey, material tests, and structural analyses were presented to the audience.

The following recommendations after incorporating the input from the workshop

were produced:

Community awareness about building safety should be raised so that the com-
munity becomes involved in improving the quality of the structures.

Good communication and coordination between donors, community, and gov-
ernment agencies should be built so that the society can participate.

Building codes and standards should be enforced.

Internal mechanisms for quality control should be set up by each related party,
such as owner, consultant, contractor, donor, and government agency. If necessary,
each party should have its own supervisor for each project to ensure the quality
of the structure.

Appropriate building construction methods should be disseminated.

Feasibility studies should be done prior to conducting reconstruction processes.
These should include the participation of the community so that the reconstruc-
tion efforts match the needs and demands of the community.

Training for workers and supervisors should be carried out to ensure proper
construction methods, which will lead to better construction.

A pocket guide for building construction should be developed to facilitate
dissemination of proper construction methods.
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17.4 Experiences from Recent Earthquakes in Aceh

The following question arose when there were several recent earthquakes in Aceh
Province: Did Aceh learn from the 2004 Great Indian Ocean Earthquake? A typical
answer to the question can be concluded from the following surveys in two earth-
quakes both of which occurred in the province in 2013.

17.4.1 Earthquakes and Impacts on Houses

Two earthquakes which occurred respectively in Central Aceh and Bener Meriah
Districts (M 6.1 on 3rd July, 2013 at 10 km depth) and Pidie District (M 5.3 on 22nd
October, 2013 at 48 km depth) are presented to illustrate the earthquake vulnerability
situation in typical earthquake prone areas in Indonesia. The distance between the
two epicenters is about 80 km (Fig. 17.7). The first earthquake affected 370 out of
553 villages in the two districts, killing 49 people and injured more than 2,000. It also
caused the damage (in various levels) of more than 18,000 houses and more than
1,000 public facilities (schools, hospitals, mosques and churches etc.). The second
earthquake, with much lower energy, affected 19 villages in the district. It has never-
theless caused the damage of 616 houses and 47 public facilities, at mostly light and
medium damage level.
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Fig. 17.7 Two earthquakes in Aceh Province (left: 3rd July 2013, right: 22nd October 2013).
Source: www.usgs.gov
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Fig. 17.8 Typical damaged houses (mixed masonry and timber house, cement brick material,
diagonal cracks, collapse of adjoining walls)

17.4.2 Field Surveys in 2013

Surveys to the affected sites in 2013 revealed the characteristics of the damages.
Despite the difference in the earthquakes characteristics, there are more or less simi-
lar damage patterns of the buildings and houses. For the non-engineered buildings
and houses, that are built by local masons with local knowledge and do not involve
architects or engineers during the design and construction process, damages were
observed particularly in three types of non-engineered structures, i.e. mixed brick-
timber structure, unconfined masonry, confined masonry, while for the engineered
structure, that involve architectural engineering during the construction process,
damages were observed in many in-filled reinforced concrete frame structures.
Damages in mixed brick-timber structure mostly are due to the absence of good
foundation supporting the lower part masonry wall as well as the failure of the lower
part masonry wall. The damages of unconfined masonry are particularly due to out
of plane loading to the masonry walls although damages to walls due to in-plane
loading were observed in many cases, with typical diagonal cracking of the walls.
Damages in confined masonry are due to the failure of the concrete frames, mainly
in the column and beam joints due to the bad connection of the main reinforcement
bars as well as shear failure of the column due to lack of stirrups. The failure of the
gable walls due to the out of plane loading are often observed in many unconfined
and confined structures, due to inadequate framing (Fig. 17.8). Damages in in-filled
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Fig. 17.10 Damaged school buildings

RC buildings (mostly two stories) are due to the failure of the RC frames, as well as

the weakness of the lower story (soft story effect), where the weak first story absorbs

most of the lateral forces transferred by the more rigid upper story (Fig. 17.9).
Damages due to short column effect are also observed in many buildings. Some

building failures due to ground failure (landslide) are particularly observed in the

first earthquake site, as the site is particularly hilly and many houses were built on

steep slope. Typical school building damages are also observed (Fig. 17.10).
Further field investigations show the following facts:

* Good earthquake resistant building practices as well as the prevailing building
codes in Indonesia were not observed in many of the damaged buildings and
houses. The size and quality of reinforcement bars, proper dimension and spac-
ing of hoops, quality of construction materials, in particular concrete materials,
do not comply with the minimum key requirements such as those found in gov-
ernment guidelines.

¢ Many damaged houses were found to be using heavy concrete canopy in front of
the house, tied to the small RC tie beams that connect the walls to the roofs.

e Most of the local builders, masons, carpenters, concreters, and steel bar benders
have very limited knowledge on earthquake resistance technology.
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* Most of the house owners either build their house by themselves or assign builders
to build their houses without awareness of the earthquake risk in the area.
They just trust the local builders to design the structural features of the houses,
without the capacity of ensuring whether the masons understand or not earth-
quake resistant technology.

The surveys found out that many of the damaged houses and buildings were built
post-2004 following the recent economic growth brought by the post-disaster (and
post-conflict) recovery programs. Some of the schools were even built with the
government reconstruction aid, in the areas which were not affected by the 2004
Earthquake. This finding eventually shows that there is little learning from the past
experiences, as mistakes in building construction similar to those occurring in the
post-2004 earthquake reconstruction were found in recently constructed buildings.

17.5 Conclusions

Several important findings were obtained from this reflection. The 2006 survey
on planning and design aspects showed that improvement was needed so that
the reconstruction efforts would match the needs and demands of the communities.
The study of design aspects found that proper seismic design should be ensured to
avoid severe damage from future earthquakes. In this context reliable technical
information should be delivered to engineers through seminars, publications, or other
means. The construction aspect showed that materials used in the reconstruction
projects should be improved so that they would meet the minimum qualifications for
building materials as specified by the codes/standards. The quality of workmanship
should be improved to reduce the vulnerability of the structures. For this purpose
practical training programs should be implemented. Good project management and
supervision should be conducted to ensure that the components in a building can work
properly and together form an integrated structure. Studies by Pribadi et al. (2011)
and Okazaki et al. (2012) showed that similar situations regarding non-engineered
buildings were also observed in many other developing countries and made generic
recommendations to address the issues of non-engineered building vulnerabilities in
a similar approach.

Simple technical guidelines and manuals on earthquake resistant non-engineered
houses are already available for dissemination to local builders and house owners
(Boen 2010; BRR 2007; Ministry of Public Works 2006; Ministry of Public Works
and JICA 2009). However, two earthquakes in Aceh Province in 2013 showed that
the lessons learned from the 2004 Great Indian Ocean Earthquake and Tsunami and
following reconstruction process were not adequately pursued in the other parts of
the province which are prone to earthquakes, where building practices still produce
unsafe houses. It is then again strongly recommended to look back at what lessons
have been learned in the past and seriously take actions to really pursue the goal
of a safer Aceh, through a series of systematic actions aimed at building the aware-
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ness of the relevant stakeholders to safer building practices in a more massive and
sustained way. Simple guidelines and manuals need to be seriously communicated to
the local communities in order that safer building practices can be internalized by
the communities as part of their way of life.
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Chapter 18

The Role of Islamic Teachings in Encouraging
People to Take Tsunami Preparedness in Aceh
and Yogyakarta Indonesia

Wignyo Adiyoso and Hidehiko Kanegae

Abstract The role of religion in post-disaster such as reducing psychological its
impact, faith-based organizations (FBO) relief and assistance, have been widely
acknowledged, yet studies on positive aspect of religion on pre-disaster have been
limited although there is an indication that religious teachings have a positive aspect
in preparedness. Given the fact that Indonesia is a tsunami prone country and its
people is holding religions, study on the relationship between the role of religious
teachings and natural disaster is urgently important. This study aims at comparing
the effect of Islamic teaching belief on tsunami preparedness action in Aceh and
Yogyakarta, Indonesia. The concept of Tsunami Resilient Preparedness (TRP) con-
sisting of Tsunami Early Warning System (TEWS), Emergency Plan and Capacity
based on social level/interaction such as individual, family, community and society
is introduced. This study has involved 173 residents in Yogyakarta and 305 in Aceh
Indonesia as a subject. Findings show that optimistic view significantly predicted
most of TRP meaning that both communities have similar views that taking TRP
was in accordance with the Islamic teachings and not against God’s will. Variables
of believe in religious leader significantly predicted most TRP except for Capacity-
society and TEWS-individual in Yogyakarta explaining that there is difference
impact of residents’ interpretation of Islamic teachings. In Aceh, the role of neigh-
bour is very important to influence people to take TRP mostly in TEWS and
Emergency Plan but limited in Capacity. This study is very important to challenge
the dominant view that natural disaster is caused by god’s punishment. Finally,
Islamic teachings should be considered as one of the essential aspects to be included
in the disaster management policy, especially in Indonesia where majority of the
community is holding Islamic religion.
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18.1 Introduction

Disaster preparedness has become a central issue on disaster management since the
increase in unpredictable natural disasters events for a decade over the world. It can
reduce the risk of loss lives and injuries as well as preventing loss of properties.
However, evaluation of disaster preparedness indicates that people living in disaster
prone areas shown the low of level preparedness. Coppola and Maloney (2009) indi-
cates that the failure of people in taking preparedness for natural disaster was caused
the ineffectiveness of public education programs for lacking in understanding com-
munity characteristic, culture and view of disasters. The predominant view of hazard
relied on geophysical perspective “tend to explain risk and disaster terms of external
agents and their impacts” (Smith 2003). Consequently, preparedness that tends to top
down and lack in resilient perspectives leading to people behave in reactive.

Although more than 30 years, dominant view of natural hazard relying on geo-
physical and geotechnical has been shifting to social perspectives (Phillips and
Fodham 2010), less study paid attention to cultural and psychological motivations of
people in viewing and responding natural disaster (Harris 2012). As natural hazard is
a social construct, it requires understanding people in perceiving, viewing, and
responding to natural disaster (Paton 2003). As Kulatunga (2010) stated that human
view the hazard is influenced by personal and cultural factors including religion.

The role of religion in post-disaster such as reducing psychological its impact,
faith-based organizations (FBO) relief and assistance, have been widely acknowl-
edged (Adiyoso and Kanegae 2012; Kemkens 2013). In contrast religious teachings
have often been perceived as a constraint factors for individuals in protecting their
life from natural disaster, called fatalistic view. However, although studies on posi-
tive aspect of religion have been limited, there is an indication that religious teach-
ings have a positive aspect in pre-natural disaster.

Given the fact that million religious people in Indonesia are living in the disaster
prone areas, study to investigate the relationship between disaster preparedness and
religious teachings is important. This study aims at comparing the effect of Islamic
teachings on tsunami preparedness action in Aceh and Yogyakarta, Indonesia.
Tsunami Resilient Preparedness (TRP) as a list of knowledge, attitude and behavior
should be equipped by individual, family, community and society to prevent form
tsunami disaster is introduced.

Aceh and Yogyakarta shared the geographic that prone to natural disaster including
earthquake and tsunami. The 2004 December tsunami triggered by earthquake measur-
ing 9.0 on Richter scale in northern Sumatra Island had severely impacted on social,
economic and people’s livelihood of Aceh community. Among countries situated along
Indian Ocean affected by tsunami, Aceh was the worst areas leaving 123,000 people
killed, 113.000 people missing and 406,000 people displaced (Rachmalia et al. 2011).
After 2004, Aceh has experienced big earthquake triggered small tsunami. Similar to
Aceh, Bantul Yogyakarta experienced small tsunami in 2006, 3 months after
2006-Yogayakarta earthquake leaving 5,778 people killed, 1,649,420 people displaced
and more than 50,000 people injured (UNDP-Indonesia 2008). In terms of categoriza-
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tion of disaster zone, as stated by Hamzah (2006), Bantul Regency Yogykarta is a part
of Zone B or East Sunda arc covering the regions from eastern part of the Sunda Strait
to Sumba strait.

However, Aceh and Yogyakarta communities are different characteristic in terms
of social, culture and religion. After achieving agreement between central govern-
ment and Aceh Free Movement in 2006, Aceh province became the only region of
Indonesia where Islamic shari’a law was officially in effect. Historically, Aceh was
the region as the “first gate” of spreading Islamic in Indonesia about 16 century ago.
Islamic kingdom has ruled before Dutch colonial occupied Indonesia. Therefore
this province has long been called as “Veranda to Mecca”. Islamic environment
dominated Acehnese life in all aspects. The roles of religious leaders are also very
important. They control the Mosques or small Mosque (Meunasah) where all of
community activities have been placed (Sulasman 2012). Meanwhile, majority of
community in Yogyakarta is Javanese. Javanese cultures have been identified as
civilization influenced by more than a millennium of interactions between the native
animism and the Hindu and Buddhism culture in Java Island. In terms of religion,
although they are formally holding Islam, in practice, they combine animistic beliefs
in spirits and various superstitions.

18.2 Religion Is More Contribution in Post-disaster
But Less in Preparedness

Religious view of disaster still exists in all major religious across the world (Chester
et al. 2008). In Buddhism, Karma belief sees that current actions are the seed for
future happiness. Hindu community believes that gods are powerful, so they
accepted disaster as part of god creation (Duncan et al. 2012). Chester et al. (2008)
stated that Shinto, the way of ‘kami”, which is the way of god spirits, a mystical
figure and force of the natural world. Islamic religion, which is similar to Christianity
and Judaism, has same theodicy about viewing natural disaster.

There is increasing research investigating the relationship between religious and
traditional belief on natural disaster. Duncan et al. (2012) for example, compiled an
archive about religious reaction to a major earthquake and volcanic eruption that
occurred between 1900 and 2008 in countries predominantly Christian. They found
that of 61 discrete events, seventy percent show evidence that people responding
using religious frame or reference (Duncan et al. 2012). Levy and Gopalakrishnan
(2005) conducted study focusing on effect religious belief toward recovery process
among victim of tsunami 2004 in Sri Lanka after 2004 tsunami. They examined
whether certain causal beliefs, attributional style and karma, a Buddhist’s concept,
associated with tsunami survivor experiencing PTSD and poor health. As they
expected, belief in karma predicted worse health and a pessimistic explanatory style
both poor health and PTSD. Another finding showing that the religion plays a sig-
nificant role in disaster study conducted by Gillard and Paton (1999) in Fiji Island.
Religious denomination was perceived important in assisting people to recover
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from hurricane. Of 89 % Fijians Christians, 76 % of Hindus, and 63 % of Moslem
reported that religious belief were helpful during crisis.

There has been growing a number of Faith-based Organization (FBO) in the
context of disaster recovery and response. After 2004 tsunami, the number of inter-
national and local FBO deployed to Aceh for helping victims. The role of religion
in post-disaster rooted from the religious philosophy of inspiration in helping each
other (Kemkens 2013). According to Timmerman (2014) “FBOs are motivated by
spiritual compulsion seeking to meet not only the physical and material needs of
disaster victims but also the spiritual and emotional needs”. The advantages of FBO
in the context of disaster recovery are that it offers psychosocial-development,
recovery, less dependence on donor funding and close to the local community con-
text (Kemkens 2013. p. 94). In this context, FBOs are often responsible for provid-
ing spiritual guidance, fulfilling the community’s needs and working with the local
government and local community organization.

On the other hand, a view that natural disaster as God’s punishment still exists
although people has a massive public education. Given that public disaster educa-
tion widespread after 2004 tsunami in Indonesia, Act of God’s view of natural disas-
ter is still dominant among public and students especially in Aceh. Study comparing
two different schools implementing disaster topic curriculum into elementary
schools in Aceh found that the belief that the tsunami was because of God’s wrath
remain equally high in both school adopting and non-adopting disaster into curricu-
lum with 31 and 40 % (Adiyoso and Kanegae 2012).

Similar finding confirms that disaster public education failed to change the belief
of fatalistic view among students either in school adopting and non-adopting public
disaster education. Study conducted by Adiyoso and Kanegae (2013) in two junior
high schools implementing school disaster education projects in Yogyakarta
revealed that students in adopting disaster curriculum is still holding fatalistic view
(22 %) comparing to 43 % in school non adopting disaster education.

Kemkens (2013) identifies how people reacted to actual disaster as God’s action
and punishment. For example, the impact of 1775 Great Lisbon Earthquake Portugal,
people believed was a God punishment. Other example was the mount eruption in
Etna southern Italy. Roman Catholic communities living in vicinity Etna believed that
the eruption of Etna is associated with the roles of saints. Elsewhere, when disaster
struck some people always raise question why God punished them (Kemkens 2013).

In addition, religious teachings, especially Judaism, Christianity and Islam view
natural disaster as god punishment as told in the holy book. Islamic leaders often
argue that disaster as God’s punishment because of human sin (Kosim 2012). They
refer to the holy Qur’an containing the story where non-believer has punished by
God through disaster. According to Kosim (2012), there are mentioned in Holy
Qur’an about different disaster such as earthquake (al-A’raf/7: 78, 91, 155,
al-Ankabut/29: 37), floods (al-Ankabut/29: 14; danSaba’/34: 16), stone rain
(al-A’raf/7: 84; an-Naml/27: 58), typhoon (al-Haaqqah/69:6), drought and famine
(Qs. al-A’raf/7: 130). The all of stories, according to Kosim, God gave punishment
because humankind against God. He also refers another message in the Hadith
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(At-Thabrani, Al-hakim and Al-Baihaqi) explaining that immoral deeds will result
in God’s wrath (Kosim 2012).

On the other hand, there are believers that Holly Koran acknowledged the impor-
tance of science and to encourage humankind to study about scientific phenomena
(Nahadi et al. 2011: 3). For example, in Qura’n (Al-Jatsiyah) 45: 3-5 it is mentioned
“....nd [in] the alternation of night and day and [in] what Allah sends down from the
sky of provision and gives life thereby to the earth after its lifelessness and [in His]
directing of the winds are signs for a people who reason”.

As argued by Nasution (2011), in Holy Koran, there are many verses that encour-
age people to take preparation for disaster. For example, Koran (Ali ‘Imran) 3: 200
mentioned “O you who have believed, persevere and endure and remain stationed
and fear Allah that you may be successful”. Another the need for preparation is
mentioned in Qura’n (An’aam) 6:131 and (Al-Hasyr) 59: 18. These verses can be
interpreted that it is necessary for people living in the disaster-prone areas should be
prepared from disaster. Nasution (2011) explained that the early warning in disaster
can also be found in Holy Qura’n (AsySyu’ara’) 42: 26

Similar views have been supported by Ghafory-Ashtiany (2009) where Islamic
teaching can be guided principally to reduce the impact of earthquake by under-
standing Islamic views on disaster, nature, God will, God’s kindness and wrath, and
human life. This study concluded that God who is kind rather than wrathful encour-
age humankind to develop and use knowledge to improve humankind life.

Building from the previous discussion, this study proposes three positive aspects of
Islamic teachings in supporting tsunami disaster risk reduction. Firstly, given the
dominance of fatalistic views on natural disaster, however, there is increase in changes
of Moslem views that although natural disasters is believed as God’s will creator,
promoting positive aspect of Islamic teachings will motivate people to take disaster
preparedness. In this study, such concept, I called “optimistic view” is used as a view
or belief that Islamic teachings encourage people to protect their life and taking such
preparedness efforts are not against God’s will. Secondly, religious follower still
largely depended on religious leader as a reference to the issues related to religion and
other problems. Using concept of social pressure in the Theory of Planned Behaviour
from the Ajzen and Fishbein (2010), therefore, believe in religious leader that he/she
believe that Islamic teachings encourage people to protect their life and taking such
preparedness efforts are not against God’s will and in turn motivate resident to take
disaster preparedness. This concept is in accordance with subjective norm concept
proposed by Ajzen and Fishbein (2010) stating that human behavior is as a result of
perceived social pressure to perform (not to perform) behavior. Lastly, similar to
believe in religious leader, believe in neighbor that he/she believe that Islamic teach-
ings encourage people to protect their life and taking such preparedness efforts are not
against God’s will and in turn motivate resident to take disaster preparedness.

In conclusion, although the previous studies have been limited focusing on the
understanding of Qur’an verses-disaster management relationship, theoretical per-
spectives on how Islamic teachings view on science and natural disaster give us a
framework to this study to investigate the Islamic teachings used in the disaster risk
reduction focused on tsunami disaster preparedness.
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18.3 Three Dimensions of Tsunami Preparedness

Disaster mitigation and preparedness are central issues in disaster risk reduction in
recent decades. While the mitigation measures undertaken to reduce the impact of
hazard before a disaster occurs, the preparedness is any activities related to anticipa-
tion of the hazard events. However, it is often difficult to distinguish the differences
of mitigation and preparedness in practical.

Concept of preparedness refers to measures which taken before a disaster occurs
to ensure a proper response to the impacts of hazards. It can be done through “effec-
tive precautionary measures that ensure a timely, appropriate, and efficient organi-
zation and delivery of response and relief action” (Coppola 2007). Preparedness is
a mediate action to prevent such a potential hazard. Preparedness action such as
developing hazard maps, preparing disaster kits in the home, participating in the
emergency drills, and involving in the early warning activities will reduce the loss
of lives and injuries. This value of preparation is apparent especially when commu-
nity encountering unpredictable disaster such as earthquake (Shaw et al. 2004).

However the concept of preparedness that spreading used in disaster manage-
ment has been criticized by many experts. Firstly, much disaster preparedness plan-
ning is based on military lines (Smith 2003). Preparedness is viewed as running
battle and in stress condition that associated with communication, logistic and secu-
rity. Although such approach is important, the command and control model that
tend to top down and hierarchical control is not always appropriate. Therefore, pre-
paredness program should be based more locally cultural approach. Secondly, it is
often said that preparedness concept is associated with the resilience concept how-
ever resilience does not cover all phases of emergency management such as pre-
paredness and response (McEntire et al. 2010). Looking back on the definition of
resilience containing “bounce back”, that there has been tendency only covering
post-disaster, resilience neglect community that does not have experience with
disaster. Resilience has been generally defined in two broad ways: as a desired
outcome(s) or as a process leading to a desired outcome(s) (McEntire et al. 2010).
However, as argued by Mayunga (2007), “use of the terms cope, bounce back, with-
stand or absorb negative impact, return to normal within the shortest possible time,
tend to emphasize a reactive stance”. This problem is especially applying in tsunami
disaster-resilient community, due to infrequent events, some certain community has
never been experienced disaster. Therefore, it is necessary that a concept of tsunami
should be expanded more than just resilience, where also apply for people who have
not experienced natural disaster. It is argued that redefine a “resilient preparedness”
in the tsunami case is needed.

This study, therefore, argues that the concept of preparedness should not merely
be focused on capacity to respond during emergency (Hemond and Robert 2012)
and recovery after disaster but it should also cover with the “resilient preparedness”
perspectives. This study proposes the concept of tsunami preparedness that accom-
modates a concept of “disaster culture” in which it is similar to the resilience con-
cept, but it focuses on preparedness.
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An important point of disaster culture has been raised by Murata et al. (2010) in
the context of tsunami. Disaster culture refers to having accurate knowledge how to
react to tsunami that integrated in daily habits or “lifestyle culture”. Murata et al.
(2010) emphasize how people should learn and acquire correct knowledge about
tsunami behavior and how to respond it. In general it can be recognized that culture
of disaster should have two important things: core capacities (eg. knowledge, skill)
and change of stage. While core capacities have been discussed in the variety of
natural disaster, different capacity also more suggested than proposed by Murata
et al. (2010).

Literature references and best practices provided abundant prescriptive disaster
preparedness, however it is limited for tsunami disaster. Therefore three dimen-
sions of tsunami preparedness including Tsunami Early Warning System (TEWS),
Emergency Plan, and Capacity are introduced.

18.3.1 Tsunami Early Warning System (TEWS)

In terms of tsunami hazard, early warning system is the foremost important factor
in reducing the possibility of fatalities event such as injury and loss of life (ISDR
2005). The ISDR underlined the important of TEWS apply four interrelated-
elements of the model: (i) understanding and detecting hazard (risk knowledge), (ii)
checking and developing warning tools; (iii) the communicating risk and how
respond (dissemination of communication), and (iv) ability to respond.

As the main objective of TEWS based on people-centered is to give information
to people at risk, so it should detect the risk and make decisions to take action.
According to Sorensen and Rogers (1988) “this definition is simple, but warning
systems are complex because they link much specialties and organizations—science
(government and private), engineering, technology, government, news media, and
the public”.

Within this concept, it should be emphasized not only community understand the
meaning of TEWS and how to respond it, but it should also change their belief about
the useful of TEWS and increase awareness. Effectiveness of TEWS should be also
supported by practicing disaster drill organized both by government and commu-
nity. The use of multiple communication channels is also a key of tsunami prepared-
ness in the context of TEWS as during disaster TEWS facilities may damage.

18.3.2 [Emergency Plan

Emergency plan is another critical element in tsunami preparedness. As stated by
Sutton and Kathleen (2006) that as tsunamis can occur at any time, all family
members should understand warning system and how to respond it. In Japan, for
example, the word “Tendenko” is a measure suggested that people should evacuate by
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themselves without waiting other family member wherever they located when disaster
occurs (Fraser et al. 2012). Family emergency plan should also ensure that family
members know the safer place in case of separated and know emergency and other
family members phone number to be contacted. However, this definition of Emergency
Plan is not limited on family, but it is also apply for wider community members.

Most of conventional tsunami preparedness measures recommended only focus
on TEWS and evacuation plan. In this concept, it is indispensable to prepare such
disaster kits as recommended also in earthquake measure. However, it is important
to note that disaster kits in tsunami preparedness should be only limited the most
important goods and easily to carry when tsunami struck.

18.3.3 Capacity

The meaning of capacity in this context is related to ability of community in main-
taining awareness, attitude and behavior before tsunami occurs, ability to respond
during crisis and ability to recover after disaster. The key issue in tsunami prepared-
ness capacity dimension is that tsunami preparedness integrated in the community
activities. Therefore, community involvement is very important. Community
involvement is prerequisite for building disaster resilient-community. Referring to
the concept of community development, the main reason why community involve-
ment is important is that collective action can generate better solution (Ife 2002).
Therefore, community involvement ultimately addresses the problem of the com-
munity to look for alternatives ways of providing a more sustainable basis for the
meeting of human needs based on ecological perspectives as a foundation of com-
munity resilience (Adiyoso 2010).

GeoHazard International (2007) recommends that making tsunami hazard and
evacuation maps are the best way to begin preparedness efforts for short and long-
terms. Evacuation map basically is a route for people to use in evacuations. This
route should be familiar with the community members and can guide people to the
safest and fastest routes when tsunami coming. The best way to develop evacuation
routes is to involve communities started from identifying the safest places to the
creating a map, conducting community workshop, disseminating maps to other
community members and exercising or practicing evacuation routes. However due
to the long frequency of tsunami events, updating the map and regularly practice the
evacuation route is recommended (GeoHazard International 2007).

Previous research on disaster has acknowledged that the role of family and
community-level is important (Phillips and Fodham 2010). The role of individual,
family and community is in accordance with the concept of self-help, mutual-help
and public-help on how people should respond the disaster. Based on three tsunami
preparedness dimension and the role of individual, family, community and society,
Tsunami Resilient Preparedness (TRP) concept is proposed. As discussed previ-
ously, that basically, the effectiveness of tsunami preparedness that consist of
TEWS, Emergency Plan and Capacity can be done by individual, family, community
and society focused on activities range from the simple to complex preparedness.
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18.4 Method

This study has involved 173 residents in Yogyakarta and 305 in Aceh conducted
from December 2012—January 2013 or almost 6 years after 2006 Yogyakarta
Earthquake and 8 years after 2004 tsunami Sumatera island. Although the risk
perception is not constant, as Aceh and Yogyakarta have been experiencing big
earthquakes many times, people awareness on tsunami is expected as a moderate
level. There are some factors contribute to the change of risk perception including
memory, experience, knowledge, mood, exposure and social context (Krallis and
Csontos 2014).

A set of questionnaires consisted of respondent’s characteristic, tsunami experi-
ences, independent and dependent variables were used to gather information from
the residents living in the tsunami prone areas. In terms of age, majority of respon-
dents in Yogyakarta has age more than 36 years accounted for 79 %, in contrast,
more than a half of Acehnese respondents is dominated by less than 37 ages. The
proportion of sex and religion has no differences between communities, in
Yogyakarta male at 60 % and female 40, while in Aceh male 54 % and female 46 %.
Another difference is living with children under 12 years old which is categorized
as vulnerable groups (Birkmann 2006). The majority of Aceh respondents have
children under 12 year old (70 %) while in Yogyakarta only 30 %.

In terms of living length, majority of respondents (70 %) in Yogyakartahas been
living in their areas more than 15 years, while in Aceh, they (61 %) have lived in
areas less than 10 years. On the other hand, due to land topography, all of respon-
dents’ houses (100 %) in Yogyakarta lies within one kilometer from the coast line,
while in Aceh is about 65 % of respondents’ house is located within 1 km from
coastal line. Educational background of respondents in two communities is not dif-
ferences, more than half of them graduated from the secondary and senior high
schools. In terms of monthly income, both communities are similar. Residents’
income is ranging from one to two million IDR monthly (equal to 222 USD with
exchange rate in January 2013 1 USD=9,000 IDR).

As discussed in the previous part that there are many factors that can predict
people in taking TRP from demographic, economic, social, psychological and
cultural factors. Although this study focused on religious factors it also includes
personal and involved in disaster group factors (social). Personal factors such as
age, gender, education were included because these variables were often as con-
founded factors (Mishra 1999).

To develop model there are seven combinations of predictors or independent
variables consists of: (1) Age (X;). It was measured using real data reported by
respondent, (2) Gender (X,). It was dummied into two categories, O=female and
1=male, (3) Education (X3). Education was dummied into two categories, 0=lower
education (elementary school and no school) and 1=higher education (secondary
school and upper), (4) Optimistic view (X,). It was evaluated by two items consisted
of (a) “Preparing tsunami (protecting my life) is not against God’s will” and (b)
“Preparing tsunami (protecting my life) is in accordance with Islamic teachings”.
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Response range from “not strongly agree” with 1 point to “strongly agree with 5
points, (5) Believe in religious leader (Xs). It was assessed by one items that was “I
believe in religious leader that he/she think that preparing tsunami (protecting my
life) is not against God’s will and in accordance with the Islamic teachings and not
against God’s will”. Response range from “not strongly agree” with 1 point to
“strongly agree with 5 points, (6) Believe in neighbour (X¢) was measured by one
item “I believe in neighbor that he/she think that preparing tsunami (protecting my
life) is not against God’s will and in accordance with the Islamic teachings and not
against God’s will”. Response range from “not strongly agree” with 1 point to
“strongly agree with 5 points, (7) Involved in disaster group (X;). It was dummied
into two categories, 0 =not involved in disaster group, 1 =involved in disaster group.

The dependent variables (Y) are tsunami resilient preparedness (TRP) that com-
prised 12 variables derived from 30 indicators that divided into three dimensions
(TEWS, Emergency Plan and Capacity) consists of individual, family, community
and society. Basically, each indicator of TRP is as follows: (1) TEWS-individual
comprises 2 indicators: knowing natural sign of tsunami and knowing communica-
tion mean for TEWS, (2) TEWS-family comprises 2 indicators Sharing/discussing
information of TEWS with family members and sharing/discussing information
about evacuation route/shelter with family members, (3) TEWS-community com-
prises 2 indicators: understanding the meaning of TEWS developed by community
and participated in tsunami drill organized by community or visited/practiced evac-
uation route/shelters in their areas, (4) TEWS-society comprises 2 indicators:
understanding the meaning of TEWS developed by government and participated in
tsunami drill organized by government, (5) Emergency Plan-individual comprises 2
indicators: knowing tsunami signboards, evacuation route/shelters in their areas and
knowing and keeping emergency phone number, (6) Emergency Plan-family com-
prises 8 indicators: preparing disaster kits such as flashlight, transistor radio, food,
water, first aids, multi purposes tools, communication means and documents,
(7) Emergency Plan-community comprises 2 indicators: discussing issues related
tsunami and how to prepare for tsunami with neighbor/community and understand-
ing safe places or meeting point in their areas, (8) Emergency Plan-society com-
prises 2 indicators: understanding how to contact local government and to find out
information before and during tsunami disaster and sharing phone number with
relative from outside community, (9) Capacity-individual comprises 2 indicators:
Knowing about causes of tsunami and knowing tsunami hazard (map) in their areas,
(10) Capacity-family comprises 2 indicators: Sharing/discussing tsunami hazard
(map) in their areas with family members and discussing/sharing past tsunami with
family members, (11) Capacity-community comprises 2 indicators: participating/
attending community meeting organized by local community and visiting/finding
information in tsunami facilities (poles, escape building, museum) in community
areas, (12) Capacity-society comprises 2 indicators: attending/participating meeting
(eg. dissemination, workshop, and training) organized by non-community at least
one time a year and regularly searching/updating tsunami information from differ-
ent source information/media.
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All indicators were measured using three answers “Yes”, “No” and “I am not
sure”. The answer “Yes” meant that residents have known/understood or done the
TRP asked, while “No” answer meant that residents have not known/understood or
done the TRP asked. “I am not sure” answer meant that residents have known/
understood partially or done some activities the TRP asked. However, in analyses
score was given only the answer “Yes” with 1 and “No” and “I am not sure” answer”
was score 0. The more residents answer “Yes” the more they are prepared. Multiple
regressions are used to analyze the influence of independent variables on dependent
variables. Basically, multi regressions are statistical analysis to predict dependent
variable from the independent variables.

18.5 Finding and Discussions

The main hypothesis is that model proposed is fit the data (Ghozali 2011), or in
other words, independent variables such as age, gender, education, optimistic view,
believe religious leader, believe in neighbor and involved in disaster groups will
predict people in adopting TRP TEWS, Emergency Plan and Capacity in the indi-
vidual, family, community and society level.

18.5.1 Comparison Predictor Variables on TRP TEWS
in Aceh and Yogyakarta

As presented in Table 18.1 multiple regression was conducted separately for data
from Yogyakarta and Aceh. In general all of models were significantly fit with the
data both in Aceh and Yogyakarta. In Yogyakarta model accounted for 22 % in
explaining the variance in TEWS-individual (F=7.646, df=169, Sig=0.000), 26 %
in TEWS-family (F=9.661, df=169, Sig=0.000), 22 % in TEWS-community
(F=7.899, df=169, Sig=0.000), and 18 % TEWS-society (F=6.466, df=169,
Sig=0.000).

On the other hand, in Aceh, model was fit with the data, with only 3 % accounted
in explaining in TEWS-individual variance (F=2.456, df=292, Sig=0.018), 6 % in
TEWS-family (F=3.781, df=292, Sig=0.011), 10 % in TEWS-community
(F=5.451, df=292, Sig=0.000), and 6 % in TEWS-society (F=3.480, df=169,
Sig=0.001). The equation model of TEWS-individual can be seen in appendix
together with all of other equation models related to split data in Aceh and
Yogyakarta. Further analysis in each predictor variable, in Yogyakarta, optimistic
view significantly predicted all of TRP TEWS including TEWS-individual
(B=0.208, p<0.050), TEWS-family (f=0.262, p<0.050), TEWS-community
(B=0.409, p<0.050), and TEWS-society ($=0.399, p<0.050). In Aceh optimistic
view significantly contributed TEWS-individual (f=0.117, p<0.050), TEWS-
family (f=0.140, p<0.050), and TEWS-community (f=0.152, p<0.050).
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Interestingly, in Aceh, involved in disaster group significantly predicted all of TRP
TEWS such as TEWS-individual (p=0.188, p<0.050), TEWS-family (p=0.129,
p<0.050), TEWS-community (=0.257, p<0.050), and TEWS-society (f=0.208,
p<0.050).

While in Yogyakarta believe in religious leader significantly influenced TEWS-
individual (f=0.348, p<0.050) and TEWS-family ($=0.363, p<0.050), in
Yogyakarta believe in neighbor significantly predicted TEWS-community
(p=0.138, p<0.050), and TEWS-society (f=0.170, p<0.050). All of models sig-
nificantly predicted TRP TEWS. This finding shows different feature of role reli-
gious factors in two communities. The role of optimistic view and involved in
disaster groups were the most predictor variables in Aceh while in Yogyakarta opti-
mistic view and believe in religious leader were predictor factors in Yogyakarta.

18.5.2 Comparison Predictor Variables on TRP Emergency
Plan in Aceh and Yogyakarta

As presented Table 18.2, in general all of models were significantly fit with the data
both in Aceh and Yogyakarta. In Yogyakarta, model accounted for 10 % in explain-
ing the variance in Emergency Plan-individual (F=3.869, df=169, Sig=0.001),
24 % in Emergency Plan-family (F=8.716, df=169, Sig=0.001), 23 % in
Emergency Plan-community (F=8.257, df=169, Sig=0.000), and 7 % Emergency
Plan-society (F=2.722, df=169, Sig=0.011).

Moreover, in Aceh, model was fit with the data, with 4 % accounted in explain-
ing in Emergency Plan-individual variance (F=2.696, df=292, Sig=0.010), 6 % in
Emergency Plan-family (F=3.442, df=292, Sig=0.001), 3 % in Emergency Plan-
community (F=2.435, df=292, Sig=0.019), and 8 % in Emergency Plan-society
(F=4.806, df=169, Sig=0.000). The contribution of each predictor variable in
Yogyakarta shows that the most predictor variables significantly predicted TRP was
optimistic view that influencing in Emergency Plan-individual (3=0.311, p<0.050),
and Emergency Plan-community ($=0.240, p<0.050). Believe in religious leader
significantly influenced Emergency Plan-family (3=0.335, p<0.050), Emergency
Plan-community (f=0.323, p<0.050), and Emergency Plan-society ($=0.252,
p<0.050). Believe in neighbor significantly influenced Emergency Plan-family
(B=0.120, p=0.000).

In Aceh, the predictor that significantly contributed Emergency Plan was believe
in neighbor that determined Emergency Plan-family ($=0.163, p<0.050), and
Emergency Plan-society ($=0.194, p<0.050). Second variable was involved in
disaster group that significantly predicted Emergency Plan such as Emergency Plan-
individual ($=0.205, p<0.050) and Emergency Plan-society (=0.161, p<0.050).
Optimistic view influenced in Emergency Plan-community (3=0.156, p<0.050).
In summary, all of models significantly predicted Emergency Plan. Again, the find-
ing in Yogyakarta is similar to TRP TEWS, optimistic view and believe in religious
leader significantly predicted some of TRP Plan, while in Aceh, believe in neighbor
and involved in disaster predictor variables that influenced in TRP Plan.
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18.5.3 Comparison Predictor Variables on TRP Capacity
in Aceh and Yogyakarta

Table 18.3 displays a result of multiple regression that conducted separately for data
from Yogyakarta and Aceh. In general, all of models were significantly fit with the
data both in Yogyakarta, but only two models were fit in Aceh. In Yogyakarta,
model accounted for 10 % in explaining the variance in Capacity-individual
(F=3.593, df=169, Sig=0.000), 19 % in Capacity-family (F=6.739, df=169,
Sig=0.001), 14 % in Capacity-community (F=4.939, df=169, Sig=0.000), and
9 % Capacity-society (F=3.467, df=169, Sig=0.002). In Aceh, model was not fit
with the data on Capacity-individual and Capacity-community. Data shows that 4 %
accounted in explaining in Capacity-family (F=2.640, df=292, Sig=0.001), and
4 % in Capacity-society (F=2.548, df=292, Sig=0.015).

In addition, analysis in each predictor variable shows that, in Yogyakarta believe
in religious leader significantly influenced TEWS including Capacity-individual
(B=0.288, p<0.050), Capacity-family (p=0.280, p<0.050), Capacity-community
(B=0.172, p<0.050), and Capacity-society ($=0.264, p<0.050). The second pre-
dictor that influenced TRP Capacity in Yogyakarta was optimistic view that signifi-
cantly predicted TRP Capacity including Capacity-family (f=0.199, p<0.050),
Capacity-community ($=0.280, p<0.050), and Capacity-society (p=0.155,
p<0.050).

In Aceh, only limited predictor variables significantly determined TRP. Optimistic
view significantly contributed Capacity-family (3=0.139, p<0.050), believe in reli-
gious leader influenced Capacity-family ($=0.126, p<0.050) and involved in
disaster group affected Capacity-society (f=0.151, p<0.050). In conclusion, all
TRP Capacity in Yogyakarta and two TRP Capacities in Aceh were rejected. In con-
trast, two TRP Capacities in Aceh failed to reject. In case of Yogyakarta, this finding
is consistent with TRP TEWS and Emergency Plan where the role of optimistic view
and believe in religious leader were very influence factors in most TRP. However, in
Aceh, only TRP Capacity family was influenced by belief in religious leader and
TRP Capacity-society was predicted by involved in disaster group.

Comparable data analysis between Aceh and Yogyakarta shows that optimistic
view significantly predicted most of TRP. This meant that both communities have
similar views that taking TRP was in accordance with the Islamic teachings and not
against God’s will. Although both communities agreed that natural disaster are
viewed as a God’s will but they also believe that preparing for disaster does not
against God’s will. The two ways of thinking among residents are consistent with the
use of parallel interpretation and practice stated by Kemkens (2013).On the other
hand, variable of believe in religious leader significantly predicted most TRP except
for Capacity-society and TEWS-individual in Yogyakarta. This finding can be
explained that because the Islamic rules in Yogyakarta less strong compare to Aceh,
residents’ interpretation of Islamic teaching is less strict including religious leader,
therefore because between resident and religious leader have no different belief with
religious leader, so residents trust to religious leader in dealing with taking TRP.
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Interestingly, in Aceh, involved in disaster group and believe in neighbour
variables significantly predicted TRP mostly in TEWS and Emergency Plan but
limited in TRP capacity. It seems that residents in Aceh shared the same opinion of
optimistic views with neighbor so when they decide to take or not to take TRP were
influenced by neighbour. These findings imply that in community holding less
Islamic rules like in Yogyakarta, promoting to take TRP through religious leader
will be more effective than community hold strong Islamic rules like in Aceh. In
contrast, promoting TRP in Aceh will be effective if involved neighbour and joining
disaster group.

Considering that FBOs play important roles in disaster recovery and construc-
tion process, it is recommended that FBOs’ roles in disaster management cycle
should be emphasized on the preparedness step. Finding supports that FBOs have
an opportunity in spreading positive interpretations of religious teaching on the
disaster preparedness (Adiyoso and Kanegae 2012). Disaster manager should coop-
erate with FBOs to develop risk communication tools using religious teachings to
influence community member in preparing tsunami disaster.

This finding is very important and challenges for the new perspective of disaster
theory, as the dominant view in the disaster research that most findings revealed
people who believe that natural disaster as a god’s punishment (fatalistic view) will
decrease in their level of preparedness (Duncan et al. 2012). In contrast, it is evi-
dence that if residents hold an optimistic view they would take action for disaster
anticipation. Disaster management managers in region with the majority of Moslem
should think that including Islamic teachings and involving religious leader in pro-
moting disaster risk reduction is necessary. Although there is still progressing
debates among Islamic leader related to Islamic view about natural disaster, the fact
that, in general, Islamic teachings are perceived by residents in Yogyakarta and
Aceh in agreement with an idea to reduce the impact of natural disaster (Ghafory-
Ashtiany 2009). Consequently, Islamic teaching should be considered as one of an
essential aspect to be included in the disaster management policy, especially in
Indonesia where most of community is holding Islamic religion.

18.6 Conclusions

This study examines how three religious factors influence people to take action for
tsunami resilient preparedness (TRP). Religious factors are focused on the concept
of positive interpretation of Islamic teachings on natural disaster instead of negative
view, or called as fatalistic view. The three aspects of religious factors are optimistic
view as a belief that Islamic teachings encourage human to prepare for disaster,
believe in religious leader and neighbor that they also hold a view that there is no
contradiction in religious teaching and preparing for disasters. Comparable data
analysis between Aceh and Yogyakarta shows that optimistic view significantly pre-
dicted most of TRP meaning that both communities have similar views that taking
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TRP was in accordance with the Islamic teachings and not against God’s will.
Variable of believe in religious leader significantly predicted most TRP except for
Capacity-society and TEWS-individual in Yogyakarta that explaining that there is
differences impact of residents’ interpretation of Islamic teaching. In Aceh, the role
of neighbour is very important to influence people to take TRP mostly in TEWS and
Emergency Plan but limited in TRP capacity. This study is very important to chal-
lenge the dominant view that natural disaster is caused by god’s punishment (fatal-
istic view). Finally, Islamic teaching should be considered as one of an essential
aspect to be included in the disaster management policy, especially in Indonesia
where most of community is holding Islamic religion.
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Chapter 19
Rhetoric and Ground Reality
of Institutionalizing Disaster Risk Reduction

N. Vinod Chandra Menon

Abstract The Indian Ocean Tsunami of 26th December 2004 and the Hyogo
Framework for Action (2005-2015) endorsed by more than 168 national govern-
ments at the World Conference on Disaster Reduction at Kobe in 2005 compelled
the national leadership in many countries in South Asia to establish appropriate
institutional mechanisms for strengthening disaster preparedness, institutionalizing
disaster risk reduction and improving emergency preparedness in these countries.
However, the pursuit of developmental priorities without factoring in the disaster
risk and vulnerability profiles of these countries at the national, provincial and local
levels is resulting in recurring disasters with enormous damage to property, assets
and infrastructure as indicated by the recent disasters in the region. Lessons of past
disasters and the Risk, Vulnerability and Hazard Profiles of disaster-prone areas are
being ignored, which is resulting in repeated occurrence of sudden onset disasters
affecting the lives and livelihoods of marginalized communities. The sterling exam-
ples of disaster risk reduction in the cyclone prone areas of Bangladesh and the
success of early warning dissemination and large scale evacuation of disaster-prone
communities from the way of harm before the Cyclone Phailin made its landfall in
Odisha in India in October 2013, thereby reducing the loss of lives significantly,
need to be replicated and scaled up in other developing countries by mobilizing
community participation. This Chapter reviews the institutional mechanisms for
disaster risk reduction in South Asian countries, analyses the post-tsunami policy
pronouncements of countries in South Asia and evaluates the post-tsunami imple-
mentation of policy directives at the national and provincial levels. It is argued that
the goals of disaster risk reduction and climate change adaptation will continue to
elude us until the communities at risk empower themselves to internalize these con-
cerns as a culture of preparedness, risk reduction and emergency response by strength-
ening community resilience through people-led, people-owned and people-managed
social transformation initiatives.

Keywords Climate change adaptation ¢ Community resilience ¢ Disaster risk
reduction * Economic and social impacts ® Governance ¢ Institutional mechanisms

N.V.C. Menon ()

Founder Member, National Disaster Management Authority (NDMA),
Government of India, New Delhi, India

e-mail: nvemenon @ gmail.com

© Springer Japan 2015 281
R. Shaw (ed.), Recovery from the Indian Ocean Tsunami: A Ten-Year Journey,
Disaster Risk Reduction, DOI 10.1007/978-4-431-55117-1_19


mailto:nvcmenon@gmail.com

282 N.V.C. Menon

19.1 Introduction

During the International Decade of Natural Disaster Reduction (IDNDR) which was
observed by the United Nations during the 1990s (1990-2000), several initiatives
were launched at the global level to address the need to reduce the enormous losses
of lives, injury to people and damage and destruction of property, public infrastruc-
ture and assets caused by natural disasters. The Yokohama Strategy and Plan of
Action for a Safer World adopted by national governments, international humanitar-
ian organizations and the United Nations in May 1994 became the first ever global
blueprint which outlined a strategy and plan of action for working towards strength-
ening disaster preparedness in the disaster prone countries. The IDNDR decade
witnessed severe devastation caused by several disasters like the cyclone in
Bangladesh in 1991, Hurricane Andrew in the Bahamas and the United States of
America in 1992, Latur earthquake in Maharashtra, India in 1993, Northridge earth-
quake in Los Angeles, California in the United States of America in 1994, Kobe
earthquake in Japan in 1995, Hurricane Mitch in Honduras and Nicaragua in Central
America in 1998, Yangtse flood in China in 1998, Orissa super cyclone in Orissa,
India in 1999, and the Marmara earthquake in Turkey in 1999. The adverse impact
of these disasters on the lives and livelihoods of the poorer and weaker sections of
the society in the affected countries provoked reflections among disaster manage-
ment practitioners about the human induced causes which trigger natural disasters.
The social dimensions of increasing disaster risk and vulnerability among the poorer
and weaker sections of the society received the attention of the humanitarian assis-
tance agencies because of the recognition that the weak coping capacities of the
disaster affected communities tend to amplify and reinforce the disaster risk and
vulnerability among such sections and make them repeatedly victims of disasters,
especially where they are forced to stay in low lying flood-prone settlements,
landslide-prone slopes or in highly fragile non-engineered houses in high seismic
risk zones.

Several publications by multilateral and bilateral organizations and International
Financial Institutions argued for the need for strengthening the resilience in disaster-
prone countries through appropriate policy interventions by these new institutional
mechanisms. Some of the most prominent of these include Asian Development
Bank (2012), Asian Development Bank (2013), United Nations Development
Program (2010), United Nations Economic and Social Commission for Asia and the
Pacific and United Nations International Strategy for Disaster Reduction (2012),
United Nations International Strategy for Disaster Reduction (2005a, b), United
Nations International Strategy for Disaster Reduction (2013a, b), World Bank
(2012a), World Bank (2012b), and World Bank (2012c). The Indian Ocean tsunami
of 26th December 2004 and the Hyogo Framework for Action 2005-2015 endorsed
by 168 national governments at the World Conference on Disaster Reduction at
Kobe compelled national leaderships in several countries around the world to enact
appropriate legislation for establishing institutional mechanisms at the national and
provincial levels to strengthen disaster preparedness, institutionalize disaster risk
reduction and improve emergency response capacities in these countries.
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In spite of improvements in Early Warning Systems through the deployment of
modern state-of-the-art scientific and technological solutions like Computer Aided
Models, satellites, Doppler weather radars, etc. and the application of nowcasting
techniques in weather monitoring, the increasing frequency and the enormous increase
in disaster losses in the recent past makes it imperative to ensure that the institutions
mandated to oversee disaster management at the global, regional, national and pro-
vincial levels strive hard to address the critical gaps in the effective management of
disasters. The enormous loss of lives caused by earthquakes in Pakistan in 2005,
China in 2008, Haiti in 2010 highlight the need for strict enforcement of earth-
quake-resistant building codes in countries vulnerable to earthquakes.

19.2 Megadisasters in the Recent Past

The International Strategy for Disaster Reduction (ISDR) which was announced to
be launched by the United Nations in the new millennium continued to pursue
disaster risk reduction efforts by engaging with national governments, international
humanitarian assistance agencies, civil society partners, donor agencies, corporate
sector and other stakeholder groups. The Gujarat earthquake in India in 2001, the
Bam earthquake in Iran in 2003, Hurricane Ivan in 2004, the Indian Ocean tsunami
in 2004, Hurricane Katrina in 2005, Muzaffarabad earthquake in Pakistan in 2005,
Cyclone Sidr in Bangladesh in 2007, cyclone Nargis in Myanmar in 2008, Sichuan
earthquake in China in 2008, Haiti earthquake in 2010, Pakistan floods in 2010, the
triple disaster triggered by the earthquake, followed by a tsunami and nuclear emer-
gency in Japan in 2011, Pakistan floods in 2011, Uttarakhand floods in 2013,
cyclone Phailin in Odisha and Andhra Pradesh in India in 2013 and the typhoon
Haiyan in Philippines in 2013 were a few of the most devastating disasters in the
recent past. However, the Indian Ocean tsunami of 26th December 2004 has to be
seen as a watershed event which triggered a series of actions by governments of
the affected countries and emulated by a large number of national governments
around the world due to the strong advocacy by the United Nations, donor agencies,
international humanitarian assistance agencies, civil society partners, regional
networks and other stakeholder groups.

19.3 Economic Consequences of Disasters

The Indian Ocean tsunami of 26th December 2004 triggered by a 9.3 Richter Scale
magnitude earthquake reportedly killed 184,167 people, affected more than five
million people and left 45,752 people missing in 14 countries in the Indian Ocean
region. It is estimated that the 2004 tsunami had caused an economic damage of
about US$ 10 billion. Quoting UNISDR and Munich Re, the web site www.dosome-
thing.org reported that between 2000 and 2012, natural disasters caused economic
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damages estimated at US$ 1.7 trillion, affected 2.9 billion people and killed 1.2
million people. The UNISDR Infographic on Impact of Disasters since the 1992
Global Earth Summit at Rio de Janeiro mentions that natural disasters affected 4.4
billion people, caused economic damages estimated at US$ 2.0 trillion and killed
1.4 million people. It further stated that in 2011, worldwide there were 154 floods,
16 droughts and 15 cases of extreme temperature. According to the web site, 2012
marked the third consecutive year of worldwide natural disaster damage exceeding
US$ 100 billion, with 2011 reaching a record high of US$ 371 billion in damages
caused by natural disasters. Between 2000 and 2012, it is estimated that more than
1.1 million people were killed by natural disasters.

The Global Assessment Report 2013 published by UNISDR observes that direct
disaster losses are at least 50 % higher than internationally reported figures. The
total direct losses in 40 low and middle income countries was estimated to amount
to US$ 305 billion over the last 30 years. However, of these more than 30 % were
not internationally reported. (United Nations International Strategy for Disaster
Reduction 2013a, b). According to the Global Assessment Report 2013, the total
expected annual global loss from earthquakes and cyclone wind damage alone now
amounts to US$ 180 billion per year. This figure does not include the significant cost
of local disasters from floods, landslides, fires and storms or the cost of business inter-
ruption (United Nations International Strategy for Disaster Reduction 2013a, b).

According to UNISDR, “between 2002 and 2011, there were 4,130 disasters
recorded, resulting from natural hazards around the world where 1,117,527 people
perished and a minimum of US$ 1,195 billion was recorded in losses. In the year
2011 alone, 302 disasters claimed 29,782 lives; affected 206 million people and
inflicted damages worth a minimum of estimated US$ 366 billion.” UNISDR fur-
ther observed that “the proportion of world population living in flood-prone river
basins has increased by 114 %, while those living on cyclone-exposed coastlines
have grown by 192 % over the past 30 years. Over half of the world’s large cities,
with populations ranging from 2 to 15 million, are currently located in areas highly
vulnerable to seismic activity. Rapid urbanization will further increase exposure to
disaster risk.” (United Nations International Strategy for Disaster Reduction
2013a, b)

The World Disasters Report 2003 published by the International Federation of
Red Cross and Red Crescent Societies observed that in the previous two decades
alone, direct reported economic losses have multiplied fivefold in real terms to
USS$ 629 billion (International Federation of Red Cross and Red Crescent
Societies 2003). According to a UNDP Report in 2004, the real economic losses
have averaged US$ 75.5 billion in the 1960s, US$ 138.4 billion in the 1970s,
US$ 213.9 billion in the 1980s and US$ 659.9 billion in the 1990s. In a recent
World Bank Working Paper on the Cost Benefit Studies on Disaster Risk
Reduction in Developing Countries, K C Shyam observed that “the losses from
natural disasters to mankind are undoubtedly massive—on average, globally
every year over 100,000 people were killed and some 246 million people affected
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by natural disasters during the period 2002-2011 and the estimated average eco-
nomic loss was US$ 131 billion per year” quoting a CRED publication EMDAT
CRED Crunch Newsletter No. 31, 2013 (Shyam 2013).

In spite of the explosive increase in the economic damages caused by natural
disasters on property, infrastructure, assets and amenities in the past several decades,
there has been very little recognition by national governments of the need to invest
in disaster risk reduction and mitigation. Even in the case of donor grants given by
humanitarian assistance agencies and international financial institutions to national
governments affected by natural disasters, disaster risk reduction and mitigation
interventions receive very little attention in post disaster rehabilitation and recovery
frameworks.

It is estimated by the World Bank that the annual costs of damage caused by
disasters vary from 2 to 15 % of the Gross Domestic Product (GDP) of the affected
countries. According to the World Bank, during the period 1996-2000, India lost
approximately 2.25 % of the Gross Domestic Product and 12.15 % of the revenue
annually due to natural and man-made disasters. The economic losses caused by
natural disasters are sometimes 20 times greater as a percentage of the GDP in
developing countries compared to the developed countries. For instance, Hurricane
Val cost 230 % of the Gross Domestic Product of Samoa in 1991. Similarly, the
impact of Hurricane Ivan in 2004 cost the Caribbean island of Grenada 200 % of
its GDP.

Recognising the multi-hazard risk and vulnerability profile of the South Asian
countries, a ‘Comprehensive Regional Framework on Disaster Management 2006—
2015’ was approved by the SAARC Council of Ministers in 2006. The publication
“Mainstreaming Disaster Risk Reduction in Development” by the SAARC Disaster
Management Centre (SDMC) released during the Workshop organized by SDMC
and Sri Lanka’s Disaster Management Centre on 14th to 15th November 2008
observed that “it is estimated that the countries of the region have been losing
between 2 and 20 % of their GDP and 12-66 % of the revenues on account of disas-
ters every year. These do not include losses in some of the informal sectors of the
economy which generally go unaccounted or long term damage and loss of environ-
ment and ecology which can not be measured immediately. Some of the countries
may not be spending as much on social sectors like public health or education as
they may loosing due to disasters. On top of it, almost all the countries of the region
are forced to divert scarce resources to disaster relief, rehabilitation and reconstruc-
tion, which create further set back to development. It is now quite evident that natu-
ral and manmade disasters in South Asia are one of the important barriers to the
realization of the Millennium Development Goals of the United Nations.” It has
now been recognized that the goals of disaster risk reduction and climate change
adaptation will continue to elude us until the communities at risk empower them-
selves to internalize these concerns as a culture of preparedness, risk reduction and
emergency response by strengthening community resilience through people-led,
people-owned and people-managed social transformation initiatives.
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19.4 Emerging Concerns of Climate Change

While many national governments are yet to acknowledge the challenges posed by
climate change, many countries are facing the adverse consequences of climate
change and extreme weather events. The global risks advisory firm Maplecroft in its
publication Climate Change Risk Atlas 2011 ranked 170 countries according to their
Climate Change Vulnerability Index (CCVI), computed by evaluating 42 social,
economic and environmental factors to assess national vulnerabilities across three
core areas: exposure to climate-related natural disasters and sea-level rise; human
sensitivity, in terms of population patterns, development, natural resources, agricul-
tural dependency and conflicts; and future vulnerability by considering the adaptive
capacity of a country’s government and infrastructure to combat climate change.
Based on the Climate Change Vulnerability Index, Maplecroft has identified 16
“extreme risk” countries: Bangladesh, India, Madagascar, Nepal, Mozambique,
Philippines, Haiti, Afghanistan, Zimbabwe, Myanmar, Ethiopia, Cambodia, Vietnam,
Thailand, Malawi and Pakistan ranked from 1 to 16 respectively. Maplecroft observes
that the countries with the most risk are characterised by high levels of poverty, dense
populations, exposure to climate-related events; and their reliance on flood and
drought prone agricultural land.

According to Maplecroft, “over the next 30 years the vulnerability (of these
countries) to climate change will rise due to increases in air temperature, precipita-
tion and humidity. This means organizations with operations or assets in these coun-
tries will become more exposed to associated risks, such as climate-related natural
disasters, resource security and conflict” (Maplecroft 2013).

The Climate Change Risk Atlas 2013 prepared by Maplecroft ranked 50 cities at
risk from climate change and the extreme risk cities are Dhaka, Bangladesh; Manila,
the Philippines; Bangkok, Thailand; Yangon, Myanmar; Jakarta, Indonesia; Ho Chi
Minh City, Viet Nam; and Kolkata, India which were ranked 1 to 7 extreme risk
cities respectively. The high disaster risk profile of these cities makes it important
for the Urban Local Bodies in these cities to address their Urban Disaster Risk espe-
cially because of the very high population densities and the concentration of poor
people in the urban slums.

19.5 Challenges at National, Provincial and Local Levels

At the national level, mainstreaming disaster risk reduction and climate change
adaptation in the development planning and budgeting processes has to be negoti-
ated with the Planning Commission and the nodal Ministries mandated with disaster
management, finance and planning. Once the Central Planning agency accepts the
rationale and initiates the process of mainstreaming disaster risk reduction and climate
change adaptation in development planning, the administrative and executive orders
can be issued by the relevant divisions in the Ministry of Finance. The Central
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Planning agency must also issue appropriate instructions or guidance notes for the
Provincial or State Planning Boards to replicate the same process at their levels.
However, in a federal structure, it is likely that a few Provinces or States may be
governed by political parties which may not necessarily belong to the ruling party
running the Government at the Centre. It is therefore necessary that the concerns of
disaster risk reduction and climate change adaptation receive adequate attention
from all political parties and a consensus is created among all political parties to
endorse these concerns at the national, provincial and local levels by the apex body
for disaster management in the respective countries. The capacity building of elected
representatives, the generation of public awareness among the non-officials and the
efforts to make these opinion leaders champions and advocates of disaster risk
reduction and climate change adaptation deserve the highest priority in the forma-
tive years of the new paradigm shift in disaster management.

Informed policy formulation in the fields of disaster risk reduction and climate
change adaptation can only be guaranteed by ensuring that those mandated with the
task of policy formulation are made aware of the rationale of investing in disaster
preparedness, risk reduction and mitigation which will reduce the adverse impacts
of disasters that within a few minutes can wipe out the developmental gains secured
across years of relentless efforts. Investments in early warning systems, scenario
analysis and modeling, remote sensing, dissemination of early warning alerts and
last mile connectivity to the remote villages have proved to yield positive results by
reducing the loss of lives and loss of property, assets, amenities and infrastructure in
the event of a sudden disaster. Special attention needs to be paid to the dissemina-
tion of good practice case studies where traditional wisdom, indigenous knowledge
and the applications of modern science and technology have saved the lives of peo-
ple and strengthened community resilience in disaster-prone areas.

19.6 Institutional Reforms Triggered by the Indian
Ocean Tsunami

The Indian Ocean Tsunami of December 2004 became a watershed for institutional
reform in disaster management globally as it exposed the weaknesses in the devel-
opment policies ignoring the multi-hazard risk and vulnerability profiles of loca-
tions where unchecked and unregulated development was taking place due to the
compulsions posed by growing populations, increasing socio-economic deprivation
among the poorer sections and unsustainable development initiatives. The national
governments in most countries affected by the Tsunami in 2004 took the initiative
in enacting disaster management legislations which mandated the establishment of
appropriate institutional mechanisms at national, provincial and local levels to
strengthen multi-hazard preparedness, disaster risk reduction and mitigation and
improve the emergency response capacities of stakeholder groups. Several countries
enacted disaster management legislations which sought to replace the hitherto
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reactive, post-disaster response strategies with a more pro-active paradigm of
strengthening disaster preparedness, addressing disaster risk reduction and improving
emergency response capacities through establishing dedicated first responder agen-
cies, undertaking capacity building of stakeholder groups, and strengthening early
warning systems, etc.

The UNISDR Publication titled “Implementation of the Hyogo Framework for
Action—Summary of reports 2007-2013” observes that since 2005, 121 countries
have enacted legislations to establish policy and legal frameworks for disaster risk
reduction, 191 countries have established HFA focal points and 85 countries have
set up National Platforms or national coordinating bodies for disaster risk reduction
(United Nations International Strategy for Disaster Reduction 2013a). India estab-
lished a new National Platform a few days before the Global Platform 2013, making
the number of countries with national platforms for disaster risk reduction to go
upto 86. While the intentions of the national governments to support the global
initiative of disaster risk reduction need to be applauded, the effectiveness of these
legislations and coordination mechanisms would be tested only when devastating
disasters strike these countries. In the case of India, the unprecedented rainfall on
16th and 17th June 2013 in the mountain state of Uttarakhand caused floods and
landslides which disrupted road networks, power, water supply and communication
systems and trapped more than 100,000 pilgrims on the Char Dham pilgrimage
routes. Tourists and villagers had to be evacuated using Indian Air Force helicopters
and aircrafts over the next few weeks. This incident exposed the need to strengthen
the monitoring, analysis and forecasting of weather events like cloudbursts during
the monsoon season. The Table 19.1 above provides the list of institutional mecha-
nisms established in South Asian countries after the Indian Ocean Tsunami of 2004.

In the South Asian countries, the post-tsunami reorganization of the disaster
management mechanisms at the national level saw the emergence of the National
Commission for Emergency and Disaster Management in Afghanistan, the National

Table 19.1 Relevant Legislations and institutional mechanisms for disaster management in South
Asian countries

National institutional mechanism for

Country Disaster management legislation | disaster management
Afghanistan | Draft Law Afghanistan National Disaster Management
Authority
Bangladesh | Disaster Management Act 2008 National Disaster Management Council
Bhutan National Disaster Management National Committee for Disaster
Act, 2008 Management
India Disaster Management Act 2005 National Disaster Management Authority
Maldives Disaster Management Act 2006 National Disaster Management Council
Nepal Disaster Management Act 2012 Central Natural Disaster Relief Committee
Pakistan National Disaster Management National Disaster Management Commission
Act 2010

Sri Lanka Disaster Management Act 2005 National Council for Disaster Management
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Disaster Management Council in Bangladesh, the National Disaster Management
Authority, the State Disaster Management Authorities and the District Disaster
Management Authorities in India, the National Disaster Management Center
(NDMC) in Maldives, the Central Natural Disaster Relief Committee (CNDRC) in
Nepal, the National Disaster Management Authority (NDMA), the Provincial
(Regional) Disaster Management Authorities, the Municipal Disaster Management
Authorities, the District Disaster Management Authorities and the Town and Tehsil
Authorities in Pakistan, the National Council for Disaster Management (NCDM)
and the Disaster Management Centre (DMC) in Sri Lanka, the National Committee
for Disaster Management (NCDM), the Dzongkhag Disaster Management
Committee (DDMC), the Dungkhag Disaster Management Committee (DuDMC),
the Thromde Disaster Management Committee (TDMC) and the Gewog Disaster
Management Committee (GDMC) in Bhutan. While these are a few of the newly
established institutional mechanisms, the effectiveness of these mechanisms to
strengthen disaster risk reduction and mitigation remains to be seen. Most of these
bodies at the national level and the provincial levels are headed by the Chief Executive,
viz. the Prime Ministers, the Chief Ministers or the Presidents or Governors. In most
cases, it has been observed that these bodies rarely receive the attention they deserve
because the heads of Governments are unable to devote the time or attention to ensure
the smooth functioning of these bodies. In most cases, these bodies continue to
perform the role of coordinating the post-disaster response.

In the Indian context, the National Disaster Management Authority established
by the Government of India recognized the need to engage with the Planning
Commission to ensure that disaster management concerns are mainstreamed into
development plans at the national, provincial, district and local levels if disaster risk
reduction has to become successful. While the Eleventh Five Year Plan was getting
formulated, a Working Group was constituted by the Planning Commission under
the Chairmanship of one of the Members of the National Disaster Management
Authority to work out the modalities of mainstreaming disaster risk reduction in
development planning. This Working Group recommended that a few key mitiga-
tion projects be initiated to strengthen disaster preparedness, improve disaster risk
reduction by addressing the critical gaps in the management of earthquakes, floods,
cyclones, drought, landslides, tsunamis, etc. and strengthen emergency response
capacities at the national, state, district, and local levels. The strategy of main-
streaming disaster risk reduction in the development planning and budgeting pro-
cesses was envisaged as given in Fig. 19.1 below.

The Planning Commission, Government of India observed in the Eleventh Five
Year Plan Report that “Mainstreaming disaster management into the development
planning process essentially means looking critically at each activity that is being
planned, not only from the perspective of reducing the disaster vulnerability of that
activity, but also from the perspective of minimizing that activity’s potential contri-
bution to the hazard. Every development plan of a ministry/department should
incorporate elements of impact assessment, risk reduction, and the ‘do no harm’
approach”; such as through urban planning and zoning, upgradation of building
codes and their effective enforcement, adoption of disaster resilient housing designs
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Fig. 19.1 Mainstreaming disaster risk reduction in planning and budgeting processes.

and construction of schools and hospitals, flood proofing, response preparedness
planning, insurance, establishment of early warning systems for various types of
disasters, generating community awareness, creating technical competence and pro-
moting research among engineers, architects, health experts, and scientists.
(Planning Commission, Government of India, 2007)

On 19 June 2009, the Finance Ministry sent a memo to all ministries and depart-
ments, saying that the Expenditure Finance Committee (EFC) and Detailed Project
Report (DPR) formats had been modified to include disaster management concerns,
and enclosing the questions and issues that needed to be addressed while framing
the EFC memo and DPRs. The Ministries and departments were also asked to self-
certify the correctness of the response to these issues. It was necessary for the min-
istries to ensure that if the project involved creation and/or modification of any
engineering assets or existing land use plans, the cost of prevention and mitigation
of possible disasters were included in the project cost. All possible risks were to be
identified and their impact assessed, and preventive measures for these to be listed.
Risk treatment options—both engineering and non-engineering—had to be identi-
fied, prioritized and included in the budget. Further, reference to and compliance
with relevant NDMA guidelines, the National Building Code, the Bureau of Indian
Standards codes and safety standards, land-use directives, and other guidelines of
relevant technical bodies like the Indian Road Congress, Railway Board manual,
etc. had to be confirmed. These were all identified and listed and appended to the
memo. Finally, it had to be confirmed that the whole process of risk assessment was
done based on the available information and that the mitigation measures were in
conformance with the statutory and regulatory requirements and were the most viable
ones available at the time.

A detailed check list was also attached to the memo, which included information
about the project site, hazard risk—zoning information, proneness to various disas-
ters based on historical evidence, presence of dams, etc., and nature of the project in
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terms of damage-risk, environs to be considered for impact assessment like railway
lines, waterways, drainage lines, etc.

In July 2009, the Finance Ministry of the Government of India issued another
memo which pointed out that the CNE memo format had been revised to incorpo-
rate NDMA'’s concerns about structural safety of new buildings, public assets and
infrastructure proposed to be constructed in geographical areas with high disaster
risk and vulnerability, and requiring the ministries to provide self-certification that
the concerns had been met. The Revised Cost Estimate (RCE), EFC and the DPR
formats were also modified to explicitly incorporate these concerns.

One of the very important steps adopted by the Government of India to ensure
individual ownership and accountability in the planning process was to advise the
officials submitting the proposals to self-certify that they have factored in the disas-
ter risk and vulnerability of the geographical locations where the projects will be
implemented. The damage caused to hundreds of thousands of houses built under
the popular mass housing scheme Indira Awas Yojana for people below poverty line
due to floods in several states in India every year and the damage and destruction of
property, assets, infrastructure and amenities due to disasters like the Sikkim earth-
quake of 2011 and the Uttarakhand cloudburst, flashflood and landslides in 2013
show that the policy pronouncements and administrative instructions have remained
only on paper and are not being implemented by officials at the cutting edge level.

The IFRC Publication entitled “Better Laws Safer Communities” observed that
there is widespread agreement among policy makers that legal frameworks are a
critical tool for governments to shape the choices for disaster risk reduction and
mitigation—both for themselves and for others. The endorsement of the Hyogo
Framework for Action 2005-2015: Building the Resilience of Nations and
Communities to Disasters (HFA) by 168 national governments in 2005 echoed these
sentiments. While HFA’s first priority is to “ensure that disaster risk reduction is a
national and a local priority with a strong institutional basis for implementation,”
notably through “policy, legislative and institutional frameworks for disaster risk
reduction,” the legislative route and the setting up of these institutions have been
discounted by many disaster management practitioners. Several disaster manage-
ment practitioners feel that the many new laws and policies that have been devel-
oped to address disaster risk reduction and mitigation have not succeeded in making
the difference they promised, especially in mobilizing community participation and
in reducing disaster risk and vulnerability at the local levels.

The IFRC publication concludes the following:

* While there have been many new laws and policies adopted by now, the resulting
legal reforms seem to be less comprehensive than is generally assumed.

* The development of new legislations on disaster risk management can be a key
enabler for awareness on disaster risk reduction through the public process of
law-making, as well as by providing the content for clear institutional mandates
and implementation of disaster risk reduction in these countries.

* While there have been many new safety legislations in sectors outside, disaster
management laws hold the key to long-term reduction of underlying risks
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(as identified in “Priority Four” of the HFA), but their implementation needs
more support. To establish an integrated approach to disaster risk reduction,
these sectoral laws also need to include disaster risk reduction criteria, and to be
coordinated with disaster risk management systems.

e Partnerships between local government and communities are needed for effec-
tive implementation of disaster risk reduction safety regimes at the local levels.
Challenges in implementation of safety regulations at the local levels, such as
land use planning and building codes, emerge as the most common barrier to
effectiveness.

19.7 ‘Manageable” Disasters: Role of Early Warning

The establishment of weather monitoring networks consisting of satellites, Doppler
radars, etc. has significantly helped in facilitating the tracking of cyclones, hurri-
canes and typhoons in the recent past. The recent example of minimizing the loss of
livelihoods during the landfall of Cyclone Phailin in Odisha and Andhra Pradesh in
India by close monitoring of the cyclone’s movements by the Indian Meteorological
Department of the Government of India is clearly a success story which highlights
that close monitoring, dissemination of early warning and alert messages to the
disaster-prone communities, their evacuation to cyclone shelters, search and rescue,
etc. can effectively reduce loss of lives.

However, in the case of earthquakes, the lack of early warning and forecasting
systems will continue to pose serious challenges to policy makers. The devastating
experience of the 7 magnitude earthquake in Haiti in 2010 which reportedly killed
more than 250,000 people was followed a few days later by a 8.8 magnitude earth-
quake in Chile which killed only 497 people because of the latter’s strong compli-
ance and enforcement of earthquake-resistant building codes. These earthquakes
highlight the need to ensure strict compliance of earthquake-resistant building codes
in earthquake-prone areas. The increasing urbanization, unplanned and unregulated
expansion of multi-storied buildings in urban, semi-urban and peri-urban areas and
the construction of flyovers, bridges and rapid mass transport systems like metro-
rail, etc. accentuate the problem of high seismic risk in megacities which are close
to fault lines. Public awareness and capacity building of masons, contractors, build-
ers and engineers deserve special attention in the context of increasing seismic risk
in urban areas in developing countries with weak techno-legal regimes.

The coordinated efforts of 29 national governments around the Indian Ocean
resulted in the establishment of a regional tsunami early warning system which has
been operational since 2006 as part of a coordination plan by UNESCO-
Intergovernmental Oceanographic Commission. The Government of India also took
the decision to establish a Tsunami Early Warning System which is being coordinated
by the Indian National Centre for Ocean Information Systems (INCOIS), Hyderabad
which has deployed tidal gauges, buoys and bottom pressure recorders in several
locations on the Indian Ocean and the Bay of Bengal for monitoring tsunamis.
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19.8 Potential of Improved Preparedness

The increasing use of applications like Google Crisis Mapper, Person Finder, etc.
and the use of social networking tools like Facebook, Twitter, Whatsapp, We Chat,
etc. have enabled the effective use of crowd sourcing to disseminate ground level
information about the disaster impact and the living conditions of affected commu-
nities, as we saw after Hurricane Sandy in New York, Haiti earthquake and more
recently Typhoon Haiyan in Tacloban in the Philippines. The civil society organiza-
tions have made special efforts to centre-stage communities in strengthening disas-
ter preparedness, disaster risk reduction, mitigation and emergency response in
disaster-prone areas. We are also witnessing the post-disaster rehabilitation and
recovery strategies in several countries where local stakeholder groups actively par-
ticipate in evolving inclusive, gender sensitive and sustainable rehabilitation, recon-
struction and recovery frameworks by involving affected communities.

One of the major challenges faced by national governments is to ensure that
disaster risk reduction and climate change adaptation concerns are mainstreamed
into the developmental planning and budgeting processes. According to the
UNISDR Global Assessment Report 2009, the organizations mandated with disas-
ter risk reduction often lack the political authority and the technical capacity to
influence development sectors (United Nations International Strategy for Disaster
Reduction 2009). The 2009 national report from Cambodia reporting on the prog-
ress of the implementation of the Hyogo Framework of Action 2005-2015 stated
that “there is no common understanding of multi-sector integration approaches and
lack of comprehensive understanding of disaster risk reduction and vulnerability
reduction development agencies” (United Nations International Strategy for
Disaster Reduction 2009).

The Independent Evaluation Group’s review of the World Bank’s assistance to
disaster affected countries pointed out that even within disaster response projects
funded by the World Bank, the World Bank did better in reconstructing damaged
infrastructure and housing than it did in reducing disaster risk and vulnerabilities
and in assessing their root causes. Till very recently, the World Bank did not insist
on incorporating disaster risk reduction concerns while reconstructing damaged
infrastructure in disaster affected countries. The Global Facility for Disaster
Reduction and Recovery (GFDRR) played a key role in influencing this significant
transition while drawing up post-disaster rehabilitation and recovery strategies
funded with the World Bank assistance with national governments affected by natu-
ral disasters.

19.9 Lessons from Tsunami Recovery

In the publication entitled Key Propositions for Building Back Better, the United
Nations Secretary General’s Special Envoy for Tsunami Recovery outlined the
following ten key propositions for recovery.
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Governments, donors, and aid agencies must recognize that families and
communities drive their own recovery.

Recovery must promote fairness and equity.

Governments must enhance preparedness for future disasters.

Local governments must be empowered to manage recovery efforts, and donors
must devote greater resources to strengthening government recovery institutions,
especially at the local level.

Good recovery planning and effective coordination depend on good information.
The UN, World Bank, and other multilateral agencies must clarify their roles and
relationships, especially in addressing the early stage of a recovery process.

The expanding role of NGOs and the Red Cross/Red Crescent Movement carries
greater responsibilities for quality in recovery efforts.

From the start of recovery operations, governments and aid agencies must create
the conditions for entrepreneurs to flourish.

Beneficiaries deserve the kind of agency partnerships that move beyond rivalry
and unhealthy competition.

Good recovery must leave communities safer by reducing risks and building
resilience.

Groupe URD’s 10 lessons Learnt from the Humanitarian Assistance Funded by

the French State (Ministere des Affaires étrangeres et européennes 2007) high-
lighted the following ten major lessons.

“Too much money detracts from common sense’

Ensure solid coordination amongst donors at the outset

Understanding constraints is just as important as analyzing needs

Ensure that ‘capacity analysis’ is an integral part of the initial assessment
Distinct, even conflicting objectives will need to be managed

Post-crisis reconstruction is more complex than emergency relief

SCAC teams (Cooperation and Cultural Action Sections within French
Embassies) require support in specific resources for field monitoring
Existing partnerships created some true added value

It is important to confuse visibility with communication

Humanitarian aid may have an impact on local politics and conflicts

Based on their experiences in several tsunami affected countries, a UNDP Report

highlighted the following emerging principles which must be kept in mind while
working with local governments affected by a disaster (United Nations Development
Program 2006).

The ability of local governments to play an effective part in the recovery effort
will in large part depend on their capacity prior to a disaster.

It is crucial to understand the legal and institutional framework for decentraliza-
tion as this is likely to be an important factor in determining the effectiveness of
local government in the post-disaster recovery phase.

In order for local governments to be effective players in the recovery process
they must have adequate financial resources in addition to capacity.
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Tax bases are typically reduced significantly due to the impact of the disaster
on the local economy and reduction of user charges etc. from damaged local
government infrastructure and compensatory mechanisms should be established
as early as possible.

Although there is a trade-off between a quick response to urgent needs and a
carefully planned reconstruction process that allows for consultation, participa-
tion and capacity development, it is necessary to opt for the latter in order to
ensure the effective use of resources, to ensure that recovery mirrors the actual
demands of the affected communities and to develop capacity in the long term.
Local government should be involved in the planning, design, implementation
and monitoring of the recovery process. Involving local governments at all stages
of the process is also an effective way to develop capacity.

Local governments are likely to be the best placed to assess the needs of the
affected communities.

Local governments have a crucial role to play, through coordination and facilita-
tion of participatory processes, in ensuring that the issue of land and property
rights is dealt with in an equitable and timely manner. Whereas land management
might not be a devolved responsibility of local governments, the elected represen-
tations can play an important role as a partner in solving problems related to
e.g. ownership and use of land.

It is crucial to involve communities in the recovery process at all stages. Communities
are likely to be the most efficient in restoring some micro-infrastructure. Furthermore
attention should be given to building community-based disaster preparedness.

In planning for post-disaster recovery, attention should be paid to the opportunity
to promote issues such as gender equality, conflict resolution and human rights.
There is an urgent need to ensure UN and donor support for early recovery of
local governance institutions as well as reconstruction of the infrastructure of
local governments, which will allow them to re-establish delivery of economic
and social services.

In a brief report (United Nations International Strategy for Disaster Reduction

2005b) published immediately after the tsunami, UNISDR also highlighted ten
lessons learnt from the tsunami recovery as follows:

We are all vulnerable to natural disasters.

Careful coastal land use planning is essential to minimize risk.

Public awareness and education are essential to protecting people and property.
Early warning saves lives.

Countries can work together ahead of time, as well as when disaster strikes.
Reducing risk depends on close interaction between the scientific and technical
community, public authorities and community-based organizations.

Developing and respecting appropriate building codes can minimize exposure
to risks.

Humanitarian aid needs to invest more in disaster prevention in addition to
immediate relief needs.
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* Concrete action and good coordination is vital to ensure people’s safety from
disasters.

* Telecommunications and the media have a crucial role to play in disaster risk
reduction.

In conclusion, the documentation of the Indian Ocean Tsunami recovery experi-
ences by the Tsunami Recovery Impact Assessment and Monitoring System, the
Tsunami Global Lessons Learned Project, the International Federation of Red Cross
and Red Crescent Societies (International Federation of Red Cross and Red Crescent
Societies 2013), Office of the UN Secretary General’s Special Envoy for Tsunami
Recovery (2006), Groupe URD’s Report on the 10 Lessons Learnt from the
Humanitarian Assistance Funded by the French State, UNISDR’s 10 Lessons Learnt
in Tsunami Recovery and UNDP’s Local Governance in Tsunami Recovery:
Lessons Learned and Emerging Principles, all provide us rich insights on the inte-
gral elements of an effective Recovery Framework. However, these publications
also highlight the critical imperative for ensuring that international humanitarian
assistance organizations recognize the need for creating greater stakeholder owner-
ship for disaster risk reduction at the local level by empowering communities at the
grassroots level. This is the only way in which we will succeed in saving lives and
preventing natural hazards from becoming devastating disasters wiping out lives,
livelihoods and destroying hard won gains of development.
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Chapter 20
Role of GI Services in Emergency Response
Management in India

Ajay Srivastava

Abstract Emergency response management is not a play of single agency or
organization. Involvement of different agencies and organizations depend on the type
and severity of the disaster. Disaster management organizations, agencies and emer-
gency management personnel must be prepared in advance with all types of data and
resources. GIS based systems and solutions allow the integration of data from various
resources and provide a single window for viewing, querying and analyzing informa-
tion. Applying models and recognition of patterns allows the detection of possible
threats and provides an efficient tool for supporting decision makers in responding to
any disaster. Analytical and modeling capabilities of GIS enable generation of new
information, and permit the integration of data from multiple sources and thus improve
the workflow in all phases of emergency management and support the requirements
of the emergency management. At present, many initiatives have been taken by
Government of India to develop trained and qualified responders supported by
enhanced IT-GIS infrastructure. Development of a disaster management system with
operational national operations center on its mission to carry out its daily operations
is under development to support all the stakeholders during the time of disasters.

Keywords Crisis management ¢ Disaster recovery ¢ GIS ¢ ICT « IT

20.1 Introduction

Disaster preparedness to a large extent is spatial in nature. An effective and real-
time disaster management programme requires spatial data from various sources
which should be collected, manipulated, analyzed, and displayed in a meaningful
manner. A successful, practical and real-time disaster preparedness and manage-
ment needs an up-to-date geographically tagged database. Geospatial analysis of
frequency and magnitude of meteorological and geological extreme events enable
us to determine the most frequent disaster prone areas. Detecting anomalies in sensor
data based on pattern recognition using network-related information and analyzed
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for any response planning is easier than before now. It is also possible to identify the
areas more frequented by a disaster and also assess the combined vulnerability in a
geospatial environment.

Time saved means lives saved, and IT-GIS systems enable us to quickly organize
the massive volumes of mission-critical data created after a disaster and clearly pres-
ent it to first responders and relief agencies. Agencies can then access the catalog and
relevant map displays, and consume data and services in a variety of applications and
mobile devices. Emergency Response relies on industry standard routing and
addressing procedures. Most civilian agencies at local, regional, state level need to
adopt these procedures and capabilities. Information & Communication Technology
(ICT) adoptions have helped in creating a large network of seismographic centres,
national warning centres, coastal and deep-ocean stations in place across the Indian
Ocean to detect potential tsunamis and pass on warning messages to communities.
Now, Indian Ocean Tsunami Warning and Mitigation System had also started func-
tioning since March 2013 which made possible to issue timely warning of a possibility
of a Tsunami and execution of rescue and evacuation plans.

20.2 Remote Sensing and GI Services

In the recent times, Geographic Information (GI) Services have been very effectively
utilized for all phases of emergency management—planning, mitigation, prepared-
ness, and recovery. Most of the emergency data requirements are of spatial nature
hence Geographic Information System (GIS) can be utilized as an underpinning
framework for integrating all kinds of relevant information for disaster preparedness.
GIS is also an effective tool for emergency responders to access information in terms
of crucial parameters for the disaster affected areas. The crucial parameters include
location of the public facilities, communication links and transportation network at
national, state and district levels. It is therefore desirable to have the right data in the
right place at the right time to assess vulnerabilities. The data should be organized in
a usable format for stakeholders to analyse, respond and take actions in case of an
emergency. Geo-visualization, analysis and data dissemination capabilities make
critical information readily available to all the stakeholders involved during the
response phase. Advancements in the communication technologies, GPS, sensors,
mobile-based GIS applications, social media and geo-portals have also greatly
enhanced the coordination of response efforts (Shepherd 2006). GIS can provide the
backbone during the entire disaster management cycle by providing data and infor-
mation when and where it is needed using adequate and effective telecommunication
infrastructure (Simons 2010).

* @IS technology is a powerful tool for:

— Assessing potential emergencies and their probable location

— Their potential impacts, damage and losses

— Identifying critical infrastructure and populations at risk that require priority
mitigation actions
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Fig. 20.1 Use of GIS and ICT in situational analysis and recovery planning

» @IS is essential for creating situational awareness for daily operations

— Incident locations, tracking, sensors, video, traffic, hospital status, weather and
other dynamic data integrated with GIS data (images, streets, critical infra-
structure, etc.) to produce “Actionable Information”

20.2.1 GI Services as Disaster Response Tool

The true value of spatial information is realized when integrated with other relevant
information for the purposes of gaining a better understanding of the combined
dataset by relating it to a common location (Fig. 20.1). It enables those crucial ques-
tions to be asked:

* What lies at a certain height above mean sea level?

*  What number of incidents happened at a certain location?

* What is the distribution of current clouds, wind and recent rainfall patterns?
*  What structures, buildings are adjacent to a particular river, beach or road?
* Or what are the topographical characteristics of a particular area?

GIS database with various themes is helpful to disaster managers in decision
making process when catastrophic event occur. GIS database include following
information to assist in disaster management.

i. Use of different types of satellite images ex. Quickbird, Geoeye, Worldview,
Cartosat etc. for GIS data creation
ii. Preparation of base maps using satellite images
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iii. Thematic maps such as hydro-geomorphologic map, slope map, terrain map,
and DEM generation in GIS
iv. Macro and micro-level maps for identifying vulnerability and threat conditions
v. Identification of safe locations and zones for rehabilitation
vi. Street and location maps (hospital, school and govt. building) for finding alternate
routes, shelters and locations to plan emergency evacuation operations
vii. Management of rehabilitation and post-disaster reconstruction
viii. Suitability analysis for identifying construction sites for houses and shelters as
well as no construction areas

As per UN guidelines an early warning system should comprise of four main
elements to be effective:

* Prior knowledge of the risks faced by communities

* Technical monitoring and warning service for these risks
* Dissemination of understandable warnings to those at risk
* Knowledge and preparedness to act

Effective disaster planning relies on thorough integration of emergency plans
at all levels of government. IT and GIS can provide valuable support backed with
easily accessible near real-time data for planning and disaster response operations.
IT-GIS systems help manage operations, increase efficiencies, and track scientific
progress more accurately so that agencies can quickly respond when any area is
threatened. The enterprise database delivers secure and unified data in a universal
format for viewing and updating spatial data. This promotes better information
sharing, coordination, and reuse, while preventing errors, and risks that arise when
different agencies work in silos. Thus, geospatial solutions improve staff collabora-
tion and communication during disaster planning operations.

An ideal disaster response support system should be based on GIS technology
that manages and utilizes data generated during a disaster in the form of geospatial
information. It also includes remote sensing technology for data gathering, and
search and distribution technologies for communication. The system collects and
collates information about the disasters and presents it on a map to provide visual
representation of the situation. This includes information acquired from the disaster
site or from associated agencies, and also meteorological observations, satellite
images, aerial photographs, and other sensor data (Fig. 20.2).

GIS analysis functionalities provide rescue and recovery teams productive tools
to proactively design evacuation and recovery actions. With precise spatial intelli-
gence at their fingertips, officials can respond better by accurately predicting any
event impact for a particular locality. Authorities can use enhanced imageries and
accurate terrain data to update attributes in GIS. They can deliver and distribute that
geospatial information via a geo-portal, and visualize Digital Surface Models
(DSM) and create models for scenario-based analysis. Computerized numerical
models combine that information with a complete view of the geospatial data and
create precise 3D maps of the area of interest. Authorities can use GIS to simulate
the impact of a given storm on city properties. The information contained within
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Fig. 20.3 IT and GIS in disaster management

GIS can be used to predict whether a particular parcel will be flooded based on its
climatic and environmental records. The result—a geospatially enabled understanding
of every parcel of city and privately owned land enhances proactive planning efforts
and drives efficiency.

Disaster prevention management solutions are required that satisfy the following
requirements for dealing with multiple large disasters occurring over a wide area.

i. Decision support solution for faster and more accurate decision making
ii. Command support solutions
iii. Wide-area coordination support solution for coordinating activities and sharing
information across different organizations
iv. Disaster management information system
v. Training and education support solutions to improve disaster response capabilities

An essential requirement for ensuring a rapid reaction and an effective response
when a disaster occurs is to make easily understandable information about the
situation available and to share it with relevant agencies. After a disaster, imagery is
traditionally collected from a host of platforms and sensors mounted on satellites or
aircraft. Due to the large size of the image products, requested images are tradition-
ally received and distributed via external hard disk. This traditional distribution
system encourages unnecessary duplication of data, delays in the receipt of needed data,
and the creation of non-standard GIS products (Fig. 20.3). Nowadays, crowd-sourcing



20 Role of GI Services in Emergency Response Management in India 305

data about city infrastructure is a new technique being used by forward-looking
municipalities where incident information, can be made available to citizens as a
free mobile apps that allows them to report issues. Municipalities can subscribe to
receive the input by e-mail or through portals using the web services.

20.2.2 Decision Support Solution for Situational Analysis

GIS as well as Remote Sensing (RS) application cannot be developed from a single
dataset. Hence, there is a move from information systems to information infrastruc-
ture (Georgiadou and Harvey 2007). Decision support solution collects information
from sources such as sensors (seismometers, river level gauges, surveillance cameras,
unmanned aerial vehicles, satellites, and so on.) and internet social networking
services to enable functions such as status monitoring in which this collected data is
integrated with geospatial information, and anomaly detection is performed using
techniques such as difference extraction (Fig. 20.3). It uses information classification
techniques to classify and collate data based on similarities and categories, making it
easier to obtain the desired information. This can be used to generate intelligence such
as warning that a particular area is at risk of a disaster in an hour’s time.

20.2.3 Command Support Solution for Planning

Command support solution supports effective and efficient command and control
for relief and recovery. For ex., it provides the disaster response headquarters with
a map of the disaster situation that they can refer to as they assign people, organiza-
tions, and other resources in accordance with the evolving situation on the ground.
This solution builds a database from which the data required for the tasks associated
with the event and their execution can be accessed quickly based on an event model
of the time when the disaster strikes, a disaster response model, a datamodel that
specifies the relationship between data, and a disaster management model that links
these other models together. This allows the “push” delivery of information based
on user’s circumstances and responsibilities.

Providing information with a reference map to associated agencies helps involved
agencies share a Common Operational Picture (COP). Other important uses include
identifying locations where major damage has occurred in order to provide the prompt
assistance, and enabling different agencies to mount a well coordinated response.

20.2.4 Communication Support Solution

Such solutions use a GIS to supply processed information with stake holders for
planning and support. The objective is to adopt and establish the industry standard
which includes assigning street names, street ranges and addresses for all applicable
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facilities and structures. By sharing common information, the solution provides a
consistent understanding of the situation while also presenting information in ways
that suite the different response levels of each organizations. Information can be
also provided in a range of forms and formats to facilitate its distribution, use and
reuse. Geospatial technology can help authorities capture, process, deliver, and
share data. This data can then, in turn, be used to plan and prepare for disasters.
After disaster strikes, geospatial data can be used across divisions and departments
to respond and rescue.

Key components of the system are the tabular and geospatial addressing data
for the Computer- Aided Dispatch system. In addition, information sharing and
collaboration for lasting partnerships is a key factor to the effectiveness of such
systems. Such communication and coordination support system will allow affected
citizens to communicate with emergency response personnel during time of an
emergency by exchanging some of the following types of information:

From the citizen:

¢ Current location

¢ Current condition

¢ Need for assistance

* Request for status update
* Upload photo/video

From the EOC:

» Push specific messages to geo-targeted areas

* View individual citizen record

 Initiate contact directly with citizens

* Monitor groups based upon information provided

20.2.5 Disaster Management Information System

The Disaster Management Information System (DMIS) are developed in a web
based environment to make them accessible from anywhere and more user friendly.
GIS is an integrated and essential part of the system in order to display generic
datasets. The overlay functionality of the GIS allows various databases and datasets
to be overlaid in order to provide a valuable and powerful decision-making tool for
the decision makers and other municipal stakeholders.

The system relies on data and different databases for disaster risk assessment.
Spatial and attribute data is joined to provide a complete picture of disaster risk or
what to expect whenever a disaster occurs. Vulnerability and hazard maps is a key
output of the system as this can provide agencies with a better understanding of the
dynamics of a specific ward. The DMIS is enabled to do hazard identification, vulner-
ability assessments, risk assessments, disaster risk reduction as well as planning for an
incident. In order to conduct the above a vast amount of GIS information is required
which ranges from baseline information (such as infrastructure, land use, topography
and hydrology) to stakeholder contact details for contingency planning.
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A functional element of the DMIS is the integration of various checklists and
workflows which allow users to track tasks and responsibilities of all role-players.
These checklists guide the user through a planning process which ensures that all
information requirements are supplied by the various municipal departments and
entities. Furthermore, all standard operation procedures, legislation, policies and
by-laws documentations are incorporated in the system for ease of use and
reference.

Any modern DMIS should have a SMS and E-mail facility to enable communi-
cation between all stakeholders and send bulk emergency alerts. Dash board type
reporting to the planners and top management assist in keeping everyone on same
page and ensure coordinated actions of all role-players. Recently, the Google Crisis
Response Team has created ‘Public Alerts’ and ‘Crisis Map’ for some countries
(Colombia, Australia, Canada, Japan, Taiwan, and the United States) to help people
better prepare for these unfortunate situations. Such GIS based services provide
people with access to useful information before, during, and after a natural disaster
such as a tropical storm, hurricane, flood or landslide. Relevant information about
extreme weather changes which threaten the safety appears on Google Public Alerts
as well as emergency related information for impacted areas on Crisis Map. This
information is also displayed in Google Search, Google Maps, Google Maps Mobile
and Google Now.

20.3 Recovery Efforts and IT Implementations

To support the total cycle of disaster management for the country, in near real-time,
the database creation is addressed through National Database for Emergency
Management (NDEM). NDEM is envisaged to have core data, hazard-specific data,
and dynamic data in spatial as well as aspatial form. Airborne Laser Terrain
Modeling data acquisition is being carried out for the flood prone basins in the coun-
try. The Disaster Management Support (DMS) Programme of Govt. of India (Gol),
addresses disasters such as tsunami, flood, cyclone, drought, forest fire, landslide and
earthquakes. These include creation of digital database for hazard zonation, simula-
tion and modeling, post-disaster damage assessment, monitoring of major natural
disasters using satellite and aerial data; development of appropriate techniques and
tools for decision support, establishing satellite based reliable communication
network, deployment of emergency communication equipments and R&D towards
early warning of disasters.

20.3.1 Recovery Planning Initiatives Using GIS

It has been accepted that GIS has the capability to create and efficiently integrate
and manage strategic information such as topographic, bathymetric data, satellite
images, vector maps, mesh data, transportation network data etc. It is a system to
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support the mission to provide and distribute operation maps from the collection,
analysis to evaluation, and management of marine information processing. Satellite
imagery has become an important tool for decision makers in getting alerts for
disasters and in assessing the situation pre and post-disaster (Nanda Kumar 2012).
GIS analysis and 3D-visualisation techniques can generate event-based scenarios to
make full use of modeling and simulation technologies.

Post-disaster redevelopment plan can provide communities the opportunity to
change previous development decisions that may no longer be desired, leap for-
ward in implementing its vision for the future, and become more resilient to disas-
ters by avoiding or mitigating development in hazardous locations. Implementing
changes in land use after a disaster also must recognize private property rights and
the financial burden that disaster survivors may face if required to rebuild to a
higher standard.

20.3.2 Implementation of Early Warning Systems

Indian Meteorological Department (IMD) is mandated to monitor and give warn-
ings regarding Tropical Cyclone (TC). Monitoring process has been revolutionized
by the continuous availability of remote sensing satellite data. A cyclone intensity
analysis and forecast scheme using satellite image interpretation techniques can
facilitate forecasting of storm surges. Similarly, meteorological satellite has also
made a tremendous impact on the analysis of cyclones. All developing cloud clus-
ters are routinely observed through satellite cloud imagery & those showing signs
of organisation are closely monitored for signs of intensification. IMD has installed
Doppler radars and specially designed receivers within the vulnerable east coast
areas for transmission of warning using broadcast capacity of INSAT satellites.
There are 352 Cyclone Warning Dissemination System (CWDS) stations along the
Indian coast, of which 100 digital CWDS are located along the Andhra Pradesh
coast (CAG Report 2013). Similarly, satellite integrated automated weather stations
have been installed on islands, oil rigs and all along the exposed coastal sites. Buoys
for supplementing the surface data network in the tropical ocean have been deployed.
The Government has also started a National Data Buoy Programme (NDBP) by
deploying moored buoys in the northern Indian Ocean to provide meteorological
and oceanographic data.

20.3.3 Indian Ocean Tsunami Warning and Mitigation System

As on March 2013, the Regional Tsunami Service Providers (RTSPs) of Australia,
India and Indonesia are the only official source of tsunami advisories for the Indian
Ocean. Indian Ocean tsunami early warning system was designed to combine data
from underwater probes, orbiting global positioning system satellites, and floating
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buoys, to better detect a coming tidal wave. Within 2 min, we can now calculate the
speed and know exactly when waves will reach the shore. Messages could be sent out
immediately after the calculation. For emergency situations that become disasters,
the scalability of GIS is invaluable in coordinating efforts of participating agencies.
State government of Andhra Pradesh on 11 April 2013 launched a GPS-GIS based
Central Emergency Response System in Hyderabad. The emergency response
system is designed to enable police reach the area of complaint within minutes of
receiving the complaint. The project will utilize the GPS-GIS based state of the art
emergency response system that will operate on a single command and control
centre for complete state.

20.4 Developments in Communication Systems

It has been observed that in any hazard, communication is the first casualty. It has
been therefore decided to put in place multi-mode and multi-channel communica-
tion systems so that enough redundancy is available at the Emergency Operation
Centers (EOCs). National Disaster Management Communication Plan to provide
satellite based mobile voice/data/video communication between National/State/
District EOCs/Mobile EOCs and remote emergency sites is under implementation
and completion is expected soon.

20.4.1 India Disaster Resource Network

One major step towards strengthening of response system has been the launch of
India Disaster Resource Network (IDRN). The network will ensure quick access to
resources to minimise response time in emergencies. The system will give, at the
touch of the button, location of specific resources as well as the controlling authority
for that communications system resource so that it can be mobilized for response in
the shortest possible time. The database will be available simultaneously at the
district, state and national levels (CAG Report 2013).

Figure 20.4 is a graphical representation of the proposed information flow of
mission-critical information between the different role-players in the case of an
emergency. The flow of information is directly related to the physical set-up within
the EOC. For purposes of coordination and different levels of decision-making the
information flow is divided into two sections: information for tactical decision-
making and information for strategic decision-making. The States are also being
persuaded to set up emergency operations centres at the state and district levels for
early warnings and hazard monitoring (Government of India, Ministry of Home
Affairs Report on Disaster Management in India 2004). The control rooms, which
will function round the clock, will be composite control rooms to look after law and
order issues as well as disaster management.
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20.4.2 Incident Command System

Incident Command System provides for specialist incident command teams with an
Incident Commander and officers trained in different aspects of incident manage-
ment—Tlogistics, operations, planning, safety, media management etc. The incident
Command System has been finalized keeping in view the systems and procedures
prevalent in India by dovetailing it in the existing governmental machinery already
in position.

20.5 Status of the Major Projects

Disaster risk management has become the major challenge the entire world is faced
with currently owing to the ever growing population, climate change, and the ever
changing environment in general. Natural and man-made disasters result in eco-
nomic as well as environmental losses which places a need for systematic approach
to management of risks. Certain performance indicators (Table 20.1) have been
identified to guide various organisations in establishing such systems.

Primary risk-reduction measure undertaken was the introduction of coastal
buffer zones, which were areas of coastal land where construction was prohibited to
provide protection from hazards. A new land-use zoning policy has been introduced

Table 20.1 Enablers for disaster management planning

S.N. | Action Performance indicator
1 Communicate disaster risk management | Divisions/departments/municipal entities
data and information to all relevant are communicating disaster risk

Divisions/departments/municipal entities. | management data and information on an
on-going basis with written evidence.

2 Draft standard warning messages to be Standard warning messages for specific
disseminated in the media for specific primary, secondary or tertiary responsibility
risks pertaining to the core function of risks is drafted.
the division/department/municipal entity.

3 Diligently record all incidents, hazardous | Historical records of hazardous impacts and
impacts and disasters in order to establish | incidents pertaining to division/department/
a historical record for forward planning. | municipal entity responsibility are

maintained.

4 Establish communication links. Establish communication links with all
relevant disaster risk management focal
points.

5 Facilitate the development of response Contingency plans for prioritized risks have

and recovery plans. been developed by all divisions and

municipal entities.

6 Maintain public awareness mechanisms. | Implement regular public awareness
strategies in line with its indicative disaster
risk profile.
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Table 20.2 Status of various components of disaster management support programme and other
communication programmes

Projects Purpose Start date | Status

National Database for Emergency Sat. images and 2006 Incomplete

Management (NDEM) ground data

Airborne Laser Terrain Mapping and Digital | Mapping flood 2004 Incomplete

Camera System (ALTM-DC) prone areas

Disaster Management Synthetic Aperture Flood warning and | 2003 Incomplete

Radar tracking

Satellite-based Communication Network for | From PMO to 2005 Incomplete

Disaster Management district level

Doppler Weather Radars Predicting cyclone | 2006 Incomplete
and storms

National Disaster Communication Network Early warning 2007 Incomplete

National Disaster Management Informatics GIS based DSS 2008 Incomplete

System (NDMIS)

Source: CAG Report 2013

as a result of the lessons learnt from the tsunami experience. A project for this
purpose is being drawn up with a view to utilize these technologies for the benefit
of people in the coastal areas. The database will provide multi- layered maps on
district-wise basis. These thematic maps along transportation network, hospital etc.
will enable the district administration to carry out hazard zonation and vulnerability
assessment, as well as coordinate response after a disaster. In the event of a disaster
it is handy to know different routes through which affected people can be evacuated
and relief material and medical aids can be dispatched. Identification of safer loca-
tions in case of evacuation of people from affected area is very important in the
event of any disaster. Summary of important projects undertaken by the Government
of India is given in Table 20.2.

Details about these projects, funding and implementing agencies can be found in
the CAG Report 2013. Most of these projects were scheduled to be completed by
the end of the Eleventh Five Year Plan ie. 2007-2012 but would be now continued
during Twelfth Plan.

20.6 Disaster Management Capacity Building

Any IT system including early warning system are only as good as the nation’s
capacity to respond promptly to its messages. Therefore, we should look at the
disaster management systems as a whole: preparedness, mitigation and prevention,
response, and recovery. These elements inevitably cross into areas covered by
government departments, civil societies and academia. No one is as yet satisfied
with the manpower capacity and availability in the country. This may be because
there is lack of institutions offering relevant courses to train manpower who
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understand latest trends in ICT and its application in domains like mathematical
modeling, meteorology and Earth System science.

The goal of any Disaster Management Training Program should be to increase
disaster management capacity among staff of government and non-government
organizations, universities, private sector, other organizations and communities
throughout the country. Increased capacity will contribute to the overall aim of safer
and more resilient communities throughout the country.

Capacity building programmes should focus on the following objectives to
improve preparedness for natural disasters:

i. Upgrade the capacity of people implementing disaster management activities
ii. Train a core group of disaster management master instructors/experts
iii. Conduct disaster management research
iv. Increase the public’s awareness about disaster management

20.7 Conclusion

Warnings are useless unless hazard-resistant socio-economic infrastructure is in
place. People need to know how to be prepared for disaster and how to react if a
warning is given, including where to go to for safety. Presently the accessibility to
spatial and non-spatial information lying under the control of many public sector
organizations is a dilemma as plenty of information such as topography, demography,
health, energy, climate, agriculture, biodiversity, water and weather exists in the
organizations but it is not shared with other stakeholders when required. A common
GIS-based framework makes data maintained by various agencies readily accessi-
ble so that timely information can be brought to bear on the developing situation.
This framework also centralizes and organizes data for analysis and visually displays
critical information during an emergency. Decisions that direct response efforts
require answers to geography-based questions. Disaster creates opportunity for new
development by destroying some existing development; however, the map is not
blank since it comes with pre-existing property boundaries, competing interests.
Local governments must also be kept in the data loop; seamless emergency response
relies on data inside and outside the government agencies. As the authoritative
source for addressing, local government entities may include the data, addressing
office, planning department, or any GIS personnel. By working together, the mul-
tiple tiers of government agencies can accomplish the common goal of having the
most timely and accurate life-saving data.

Based on the lessons from the 2004 Indian Ocean Tsunami, it is anticipated that
even greater steps will be taken at a nationwide level to establish organizational
capabilities and infrastructure to provide facilities and systems aimed at mitigating
disasters in India. In particular, in the case of large disasters that affect wide area
and in which the situation changes rapidly with time, it is vital that an effective
response be mounted that include coordination with national and regional agencies,
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as well as the general public, in order to reduce the amount of damage and speed up
the subsequent recovery and reconstruction. GI Services can be used to improve
emergency response systems although it is no easy to standardize data and work
together to make disparate data sources and standards compatible to each other.
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Chapter 21

Healthy Ecosystems for Long Term Security
and Sustainability of Natural Resource
Management: Case of India

Irene Stephen Ravindran

Abstract Lessons from the devastating Indian Ocean tsunami of 2004 offered an
opportunity for India to assess and monitor the resilience of its costal line and eco-
system. Which are rich in biodiversity, marine and land based resources relatively
fragile to such extreme disasters. The framework discussed in this paper is associated
with the ecosystem based adaptation approach that link ecosystems and coastal man-
agement for reducing risks from natural hazards. Broadly this framework integrates
the management and use of ecosystem services and its conservation, as an important
natural resource. This approach in India adopts the sustainable management, conser-
vation, and restoration of the coastal ecosystem to provide services which help
people adapt to both adverse environmental variability and its changing impacts.
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21.1 Introduction

No one would argue that the seas have a “right” to violate their established boundaries
and crash across the coastline. In fact, people agree that disaster occurs whenever
the sea breaches the shoreline. On December 26 2004, an earthquake shook the whole
earth. Many people didn’t feel it, but the earthquake transformed the Indian Ocean
into a catastrophic oscillation called “tsunami”, felt across the South Asian region and
parts of Africa. Approximately 2,260 km of the India’s coastline along Tamil Nadu,
Pondicherry and Andaman and Nicobar Islands was damaged. And more localized
damage was along the coasts of Kerala and Andhra Pradesh. Environmental impacts
of the tsunami varied according to factors—notably the bathymetry and geomor-
phology of the coastline, presence of natural protective features and differences in
the topography of India’s east and west coasts.

21.1.1 Coastal Ecosystem: Protective Shields

Nature has placed the sand as the boundary of the sea and provides a safety net in
times of crisis. The presence of sand dunes and plantations at most of the tsunami
affected locations played a vital role in protecting coastal villages in Tamil Nadu,
India. Anecdotal reports of the buffering role of mangroves, reefs, sand dunes—the
first line of defence from the tsunami, were sited during the post tsunami assess-
ment. There is evidence, that coastal dunes have provided protection from tsunami.
Examples of “South of Cuddalore, areas adjoined to the river mouths of Vellar,
Chinna Vaikal (Pichavaram) and the Coleroon river that drains into the Bay of
Bengal were severely damaged claiming more than a 1,000 lives” (Ministry of
Environments and Forests, Ministry of Earth Science 2005). Parangipettai village
(adjacent to the Vellar river) witnessed maximum inundation upto 2.5 km as the
initial terrain slope (from the coast) is very gentle and the far reaching areas are low
lying. The villages further south of the Vellar inlet and its backwaters with man-
grove vegetation acted as a barricade reducing the wave energy, otherwise the inten-
sity of the damage could have been much more severe. The Vellar backwaters are a
part of the Vellar-Pichavaram-Coleroon forest area (Ministry of Environment and
Forests, Ministry of Earth Science 2005). Appreciation by the local community of
the protection provided by the mangroves has lead to local acceptance of the need
to conserve them. Before December 2004 the level of exploitation of the Pichavaram
mangroves far exceeded the sustainable levels, which lead to rapid degradation of
the habitat (Ministry of Environment and Forests, Ministry of Earth Science 2005)
Therku Payyanallur looks like any other coastal area in Tamil Nadu. But on 26
December 2004 the people living there discovered a special feature of their ecology:
sand dunes, 30-ft high, and stretch for 5 km acted like a protective fortress against the
tsunami. The water did not enter the villages because of this natural shield. But
erosion and human encroachment have taken their toll on the dunes. Only after the
Tsunami did the community realise how important it was to restore and safeguard
them (United Nations 2008).
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21.1.2 Coastal Areas-Living on the Edge

Within Nature there is inherent order. Violating it has inherent consequences. Nature
has established boundaries for human behavior. Yet not a day goes by without
countless violations of nature’s law, its values and its opportunities for human use
with certain limitations and prohibition resulting in disastrous physical conse-
quences. Amazingly, humans often argue that human’s have the “right” to violate
these boundaries (MacHarg 1971). As humans we are trespassing boundaries that
are safe for humanity, we need to identify the safe operating limits for the planet, we
need to understand what those planetary boundaries are (Sach 2011). For long
coastal ecosystems have a standing connection to and benefits derived from its ser-
vices and protection. But coastal ecosystems have not always fared well at human
hands. Changes in land use and pollution from land has degraded critical habitat
functions of estuaries, lagoons, mangroves, coral reefs, sea grass beds, backwaters,
salt marshes, wetlands, rocky and sandy beaches. While commercial overexploitation
of marine life has driven out the rich tapestry of marine life into loss of biodiversity
and eventually into extinction (Sach 2011).

21.1.3 One Coastal Ecosystem: Many Services

The tsunami had illustrated powerfully the vulnerability of human populations that
choose areas close to the shoreline to establish their settlements. However, for some
communities, this choice is somewhat pre-determined by the nature of their occupa-
tions and sources of livelihood. The coastal ecosystem of India plays a vital role in
the local economy by virtue of its valuable resources, rich biological diversity and
productive habitats. There are 77 coastal districts out of 593 and is home to 17 % of
the total population of India. It is estimated that nearly 25 % of people live within a
distance of 50 km from the coastline. There are large cities and townships along the
coasts of India, including some of the largest—Kolkata, Mumbai, Chennai, Kochi
and Vishakhapatnam which support a large section of people in poverty, the section
most vulnerable (UNISDR and UNDP 2012). Fishermen mainly depend on coastal
resources for their survival. The coast line includes the Economic Exclusive Zone
(EEZ) extending up to 2.02 million km? with several activities such as tourism,
industries-oil, mining, fisheries, aquaculture, harbors, ports, marine protected areas,
breading and nesting sites for marine fauna, and structures of archaeological impor-
tance and heritage sites that dote the coastal stretch. Major rivers such Ganges,
Brahmaputra, Krishna, Godavari, and Cauvery, Mahanadi on the east coast, and
Narmada and Tapti rivers on the north-west coast discharges its river water into the
east and west coasts and marked by deltas, estuarine, beaches, island habitats, man-
groves (e.g. Sundarban is about 1,430 km?one of the largest single block of man-
grove) and coral reef and sea grass beds (e.g. mainland coast of Gulf of Kachchh
and Andaman and Nicobar Islands, Atolls make up the coral reefs of Lakshadweep)
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and sand dunes along the entire Indian coast. (Venkataraman 2008) Seagrass beds
occur along the southeast coast (Gulf of Mannar and Palk Bay) and in the lagoons
of islands from Lakshadweep (Arabian Sea) and Andaman and Nicobar (Bay of
Bengal). Marine Protected Areas covers an area of 18.5 % of the islands and 6.16 %
of the coastal bio-geographic zone in India (Marale and Mishra 2011).

21.2 Coast at Risk-Multitude of Factors

The December 2004 tsunami reaffirmed the importance of maintaining healthy
coastal and marine ecosystems for disaster risk management and post-disaster
recovery, as well as for human well-being. Threat to conserve coastal zones of India
existed even prior to the devastating tsunami. The convergence of risk factors prior
to tsunami was of the direct runoff of pollution from industrial sources and oil refin-
eries, sedimentation due to industrial and port activities, eutrophication from sew-
age, expansion of dredging of wetland and shore line, destructive fishing practices,
excessive harvesting of varied marine life and mining, rise in population density and
agglomeration of settlements change the land uses upstream of rivers basins and
within coastal zones (Venkataraman 2008). Also the combination of nearly 13 years
of poor implementation of the Coastal Regulation Zone! (CRZ) Notification 1991 in
recognizing coastal regulation for sensitivity coastal zones such as beaches, estuar-
ies, creeks, rivers and backwaters, influenced by tidal action towards landward side
and along the water bodies upto 500 m from the high and low tide line (Ministry of
Environment and Forests 2009). The notification has been a mix of success and
failures as the efficacy of CRZ notification® was assessed differently by key influ-
encers. NGOs proactive in protecting coastal environment with local communities
felt that the notification is an effective tool and stringent enforcement mechanism
must be implemented. While industries, tourism sector and central as well state
Government observed the notification to be a means of breach rather than in adher-
ence to support the notification. (Coastal Management Programmes Parliament of
India 2009). Though amendments were made, it introduced several relaxations for
industrial and construction activities and number of settlements increased along the
coast, particularly close to the shoreline. (Coastal Management Programmes

'Coastal stretches of seas, bays, estuaries, creeks, rivers and backwaters which are influenced by
tidal action upto 500 m from the High Tide Line (HTL) and the land between the Low Tide Line
(LTL) and the HTL are categorised as CRZ. HTL means the line on the land upto which the highest
water line reaches during the spring tide and shall be demarcated uniformly in all parts of the
country by the competent authority.

2The CRZ Notification, 1991 prohibits and regulates certain activities within 500 m from the High
Tide Line (HTL) on the landward side and within 100-150 m from the HTL on the landward side
along water bodies influenced by tidal activities—such as creeks, estuaries, bays, etc. The land use
is regulated by classifying the 500-m regulated zone into four categories: CRZ-I (ecologically
sensitive and inter-tidal areas), CRZ-II (urban or developed areas), CRZ-III (rural areas) and
CRZ-1V (Andaman & Nicobar and Lakshadweep Islands).
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Parliament of India 2009) It has been vocally expressed by key influencers includ-
ing fish-worker associations, environment groups and concerned citizens, that the
provisions of the CRZ Notification 1991 must be amended. Coupled with 25 major
amendments to the notification, countless petitions pending in courts on non-imple-
mentation and the Supreme Court of India explicit orders, highlights violations of
the law only to reaffirm the need to conserve the coastal ecosystem with better
protection measures outside coastal habitats. As coastal habitats themselves occur
as a mosaic of interconnected units of habitats, and the landscape. (Venkataraman
2008) It also made the prospect of rehabilitation phase according to the present
provisions of the CRZ Notification a daunting task to protect sensitive zones of the
coast (Coastal Management Programme Parliament of India 2009).

21.3 Ramification of Recovery Agenda on Coastal
Protection Measures

Government of India learned from this terrible calamity. It left in its wake an oppor-
tunity to put in place a level of infrastructure and services in the affected areas
which are of higher standards than those destroyed by the tsunami. After the tsunami,
efforts were made to shift focus from immediate relief work to long-term rehabilita-
tion (Asian Development Bank 2006). Initially post recovery measures was divided
into three phases- of Immediate Relief and Response which was done by the states
of Tamil Nadu, Kerala, Andhra Pradesh, the Union Territory of Pondicherry, and the
Andaman and Nicobar Islands. Financed mostly from the central assistance-
National Calamity Contingence Fund. Temporary rehabilitation and restoration of
infrastructure for tsunami affected areas was carried out after assessing sector-wise
damages in January 2005 under the Rajiv Gandhi Rehabilitation Package. The long-
term tsunami reconstruction programme was monitored by the Planning Commission
with a financial outlay of US$ 2,193 million. The source of funding for the rehabili-
tation and reconstruction programme was from the Rajiv Gandhi Rehabilitation
package with the central government budgetary provision and support from external
multilateral agencies (Central Audit General report 2006). Sector-wise utilization
for the programme included 34 % on housing and internal infrastructure (water
distribution, sewerage, roads, power distribution), 15 % on livelihood including
agriculture, fisheries and social welfare programmes, 38 % on medium and long-
term reconstruction covering ports and jetties, roads and bridges, power and com-
munication, tourism and social infrastructure, and only 9 % on environmental and
coastal protection measures (Ministry of Home Affairs 2007). The Recovery
Framework in India was the ‘one’ programme that outlined the expected results of
the combined efforts by the respective state governments of Tamil Nadu, Kerala,
Andhra Pradesh and the Union Territory administration of Andaman and Nicobar
Islands and Pondicherry, and the Central Ministries Departments and external
agencies supports in tsunami recovery between January 2005 and end of 2008
(Ministry of Home Affairs 2007). The initial response of State governments, along
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with national and international agencies focused on rebuilding shelters for commu-
nities living along the coast and restoring their livelihoods. Environmental impacts
of the 2004 tsunami, was addressed after 2 years. What was not so visible at first
was the damage caused to the coastal ecology, become more and more important at
later stage of the rehabilitation phase. Very little was done to understand the impact
of this event on coastal ecosystem and their services. There was the inevitable and
unprecedented consequence of tsunami on the fragile natural ecosystem along the
coast and islands. Post tsunami scenario had exposed the relevance of the existing
coastal management plans, trends of land use change by industries and construction
activity within 500 m of the High Tide Line in the case of the sea, and lesser dis-
tances in the case of rivers, creeks and backwaters which are subject to tidal action
and the environmental changes in more than one way (Ministry of Environment and
Forests, Government of India 2009). The recovering lessons showed that plans
should have sufficient and accurate baseline data on coastal ecology, socio-economic
status, value of natural resources, hazard history of coastal settlements. Coastal
community participation must be ensured and supported by strong research and
scientific knowledge. And recovering interventions emphasized the need to adopt
better plans for land management, locating of infrastructure services and develop-
ment activity. And the vulnerabilities of coastal ecosystems must be checked and
accounted inorder to minimize conflicting trade-off between development needs
and conservation measures (United Nations 2008).

21.3.1 Pathway to Recover-Strengthening Coastal
Area Management

A two-phase management framework was adopted for the restoration of coastal
environment. In Phase-I (2006) the impacts of the tsunami was explored, many
issues that affected the coastal populations and the ecosystems were identified at
preliminary level. This was done keeping in mind the rapid coastal development,
need of resource and changing legislative mechanisms. Key findings of Phase-I
(2006) showed long-term impacts on the unique coastal zones of coral reef area
decreases in coral cover and increase in turbidity after the tsunami (Indian Satellite
Remote Sensing Organization 2005). Short-term impacts on sensitive zones of man-
groves that reduced in area in Andaman and Nicobar Islands from 658 to 637 km?
and in West Bengal from 2,120 to 2,118 km? mainly because of the tsunami (Ministry
of Environment and Forests 2008; Ministry of Environment and Forests 2009).
Fishing communities along the coast showed resilience and revealed the need to
reform the system of local governance, autonomy to assume responsibility, recogni-
tion of rights and self-sufficiency to livelihood. There was a clear need for greater
community participation and responsibility for managing and protecting the coastal
zones. Since the central and state governments had different goals with respect to
the implementation of the Coastal Regulation Zone (CRZ) notification 1991, it
resulted in its non-implementation and acceptance by stakeholders of the coastal
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community. Phase-II (2007 and 2008) focused on the entire tsunami-affected coast-
line of mainland India. The intervention ensured long-term sustainability of the
coastal ecosystem services—coastal habitats, river basin and landscape. In phase—II
the ecological assessments done in phase—I helped to identify the knowledge gaps
on critical coastal ecosystem services of the integrated rivers basins, coastal zones
and landscapes, followed by the environmental change of coastal habitats and land-
scape outside coastal zones. The assessment provided feedback to the state govern-
ment to reform existing coastal management plans and conservation policies to
ensure long-term security and sustainability of the coastal ecosystem and its ser-
vices to local communities. Policies related to implementation of legislations rele-
vant to the coast such as regulation of economic zones for settlements, industrial,
livelihood and tourism activities within the limits of coastal regulation zones
along the tsunami-affected coast, were evaluated for its parameters on sustainabil-
ity, efficiency and governance. As part of the suggestive amendments to the Coastal
Regulation Zone notification 1991, the habitat development approach was con-
ceived to integrate proper planning and beneficiary consultation process for unify-
ing the physical and socio-economic changes with environmental sustainability of
permitting protection of ecologically sensitive zones of Marine Protected Areas
(MPA) and coastal habitats of mangroves, coral reef wetlands, and prohibiting or
regulating urban and rural livelihood and development activities along coastal
stretches and islands (United Nations 2008).

21.3.2 Learning to Sustain Coastal Zones

Post tsunami offered an opportunity to assess and monitor the resilience of coastal
ecosystems to such extreme events. In turn the disaster has helped plan a suite of
mitigating measures that reduces the impacts from natural risk of extreme wave
action, which affect coastal areas periodically (Asian Development Bank et al.
2006). Impact from tsunami was an eye opener on the set back lines decided for
protection, conservation of coastal sensitive area-mangroves, coral reefs, sea
grasses, sand dunes, mudflats, salt marshes, estuaries, lagoons (Ministry of
Environment and Forests 2009). Setback lines for regulating development activities
are decided in terms of distance from high and low tide line as done under the
Coastal Regulation Zone Notification 1991 (Asian Development Bank 2006).
Though there was a notification (1991) by the Ministry of Environment and Forests,
which sought to impose restrictions on setting up and expansion of industries or
related operations through a regulation that is consistent within well established
scientific principles of coastal zone management, showed trends that had allowed
unplanned commercial and industrial expansion in the coastal zones (United Nations
2008). The notification failed to take into account that the Indian coastline is highly
diverse ecology in terms of biodiversity, hydrodynamic conditions, demographic
patterns, natural resources, geomorphology and geographic features. No clear pro-
cedures were laid down and no time lines stipulated for obtaining CRZ clearance.
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Furthermore, there was no format given for submission of clearance applications,
no post clearance monitoring mechanism nor a clear cut enforcement mechanism to
check violations. Though the 1991 Notification sought to regulate developmental
activities within the coastal regulation zone area of high and low tidal area and
within 500 m on the landward side along the tidal influenced water bodies, there
were no concrete steps to keep a check on the increasing anthropogenic pressure for
development particularly for housing, tourism, hotel and oil industry, mining, and
rise in coastal pollution affecting fragile coastal regulation zones. In compliance
with the Supreme Court’s orders of 1993, the National Coastal Zone Management
Authority was constituted at the central level and in the states and union territories.
The authorities had to prepare the Coastal Zone Management Plans (CZMP) by iden-
tifying and classifying the CRZ areas. However, none of the authorities had revised
Coastal Zone Management Plan for the coastal state as per the procedure laid down in
the CRZ notification. Restrictive nature of the 1991 Notification caused hardships to
the communities living in certain ecologically sensitive coastal stretches, including
traditional coastal inhabitants, fisher-folk, slum dwellers and other persons living in
dilapidated and unsafe buildings (Sridhar 2005).

21.3.3 Contain Development for Coastal Zones

The run-up levels due to increase of sea level during tsunami as well as during storm
surges added another dimension to land elevation which is considered as the prin-
ciple for setback lines in coastal zones. It is necessary to incorporate the elevation
levels for new and expanded settlement areas under the Town and Country Planning
Act, so that people lives and property are saved. The low lying coastal areas and
islands needed immediate attention in this regard. Proposals were submitted in
December 2004 to the government for amendments to Andhra Pradesh Town
Planning Act, 1920 and Andhra Pradesh Municipalities Act, 1965 by suggesting
model amendments to the town and country planning, land use zone regulations and
building regulations for hazard zones. Similarly the proposals were pending with
the government in Tamil Nadu, for necessary amendments to Town and Country
Planning Act, Building byelaws which were yet to be proposed to the Government
by the Revenue Administration, Disaster Management and Mitigation Department.
In Pondicherry, no amendments to Building bye-laws and Zoning Regulations were
issued and a comprehensive review of the Building bye-laws and Zoning Regulation,
1972 was being finalized (Central Audit General 2006). There was the inability in
the past to assess the ecological value of coastal ecosystem. Maps demarcating the
extent of land areas vulnerable to seawater inundation, sensitive or protected areas
and safe locations for settlement and vital infrastructure were to be prepared for all
coastal zones in the country. Where possible, the settlements and other human gath-
ering locations needed to be located at safer locations in a phased manner. The fact
of less damage to coastal villages located in elevated areas with wide beach front,
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mangrove shields have laid great importance for the need to protect beaches,
mangroves, coral reefs, offshore shoals, etc. as they act as excellent natural barriers. It
is necessary all developmental activities both existing and planned in the future need
to adopt the construction codes stipulated for their coastal region and adopt best envi-
ronmental management practices to minimize loss or damage of natural barriers that
ensures protection of human life. The huge loss of human life in villages located close
to the coast amply demonstrates the vulnerability of human settlement located or
occupied close to the coast, despite the areas have a beach front (Asian Development
Bank 2006).

21.4 Post-Tsunami Learning and Improvements:
Over 10 Years

Ten years have past since the recovery interventions were aided by a reduction in or
elimination of the principal human threat. The recovery factors has communicated
the order of nature’s process so that community of people can avoid those devastat-
ing consequences. Accepting the proposition that Nature (ecosystem) is the process,
it is interacting, it responds to laws, it represents values and opportunities for human
use, with certain limitations and even prohibition. Taking this proposition to con-
front and resolve many problems, the nature is the arena of life and that a modicum
of knowledge of nature’s process is indispensable for survival, rather more for exis-
tence, health and delight. It is amazing how many apparently difficult problems
present ready resolutions (MacHarg 1971). The tsunami reconstruction programme
was an opportunity to rebuild at higher standards of safety and enhancing wide
range of coastal area management. People are wise to know and to stay within
Nature’s prescribed boundaries. India identified two critical needs to improve in the
management of coastal environment, both geographically, and across administrative
departments and management targets. First is to tackle the many reasons for failure
of management effort through institutional and regulatory framework. The second
is to build better understanding of the true value of ecological goods and services
and sustainably manage coastal environment. So that communities recognize what
is at stake when their coastal ecosystem degrades. Based on the learnings from the
post tsunami rehabilitation programme, the national government has given more
priority to integrate the portfolio on conservation of natural resource management
and coastal zone management supported through the national planning instrument.
The integration is based on the management framework of ecosystem based adaptation
approach to sustain the coastal ecosystem and its services. Through better planning,
exploring reformed policy measures and good governance with participation of
local people, the integration process is being done in a federal system collectively
by understanding and obtaining consensus on conservation of natural resource policy,
environmental legislation and management of governance, in order to address the
risk reduction needs in coastal zones.
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21.4.1 Towards Integrated Management: Prioritize Coastal
Ecosystem Services

From recovery intervention the important lesson learnt for managing coastal
ecosystem in India, has been a need to restrict setting up and expansion of indus-
tries, operations or processes in order to provide livelihood security to local com-
munities, including fisher-folk and tribals and promote conservation and protection
of unique marine area and costal zones. Ecosystem management has been initiated
through national planning instruments at national and sectoral levels and policy and
legislation reforms based on scientific assessment and lesson learned from recovery
intervention. The national development planning process has attempted to consider
ecosystem services as a component of development. Comprehensive amendments
to the notification of 1991 (Center for Environment Education 2008) was declared
in 2011. An integrated management approach was outlined to account for the vul-
nerability of the coasts to natural hazards, categorize the CRZ areas, prohibit and
regulate permissible activities, for use of land within 500-100 m of the coast, ensure
correct procedures for clearance and preparation of Coastal Zone Management Plans,
demarcation of hazard line* along the coastline including shoreline changes and
mapping, requires special consideration. (Society of Integrated Coastal Management
2010). Through this legislative amendment there has been an improvement in com-
pliance with coastal management at state level. In view of the risks posed to Andaman
and Nicobar and Lakshadweep Islands by natural disasters, the management of these
islands has been delinked from the Coastal Regulation Zone notification, in order to
manage and maintain the islands ecosystem services. A separate Island Protection
Zone (IPZ) Notification in 2011 was issued. As per this notification, an Integrated
Island Management Plan would be prepared for 340 islands of Andaman & Nicobar
and 32 islands of Lakshadweep. The notification provides special dispensation for
Andaman and Nicobar and Lakshadweep Islands. The coastal stretches of Middle
Andaman, North Andaman, South Andaman and Greater Nicobar and the
Lakshadweep island and their water area upto territorial water limit have been
declared as the Islands Protection Zone (IPZ) with imposed restriction. Environmental
management of the Islands of Andaman and Nicobar and Lakshadweep will be
managed as per the Island Coastal Regulation Zone (ICRZ). Islands of Andaman and
Nicobar and Lakshadweep is to be managed based on the Integrated Island
Management Plans (IIMP), interalia, specifying existing and proposed develop-
ments, conservation and preservation schemes, dwelling units including infrastruc-
ture projects such as, schools, markets, hospitals, public facilities. Developmental
activities in the Islands and ecologically sensitive areas shall be included in the
IIMPs, in accordance with rules, regulations and building bye-laws for town and
country planning in the Islands (Ministry of Environment and Forests 2009).

3The hazard line is a composite line of the shoreline (including sea level rise) due to climate
change, tides and waves. This initiative forms a critical part of its responsibilities towards the
planned management of the country’s coastal zone.
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21.4.2 Utilize Ecosystem Management Tools

In the background of tsunami tragedy concern have been raised on the safety of
critical infrastructure projects located along the coast for instance power plants, oil
storage depots, refineries. More such projects are likely to come up along coastal loca-
tions. Having capacity to utilize ecosystem management tools an exercise was
commissioned to Survey of India to identify, delineate and demarcate the hazard line
along the main coastline of India. The hazard line mapping exercise assumes special
importance in view of tsunami disaster. Mapping of the hazard line is important to
deal with impacts of coastal disasters. An appraisal committee constituted by the
Ministry of Environment and Forests, relating to industry, infrastructure, thermal
power, and nuclear power, had deliberated on tsunami-related risks and examined
how the potential risks can be included in the terms of reference for Environment
Impact Assessment (EIA) for future projects. In addition, it was necessary to review
the current systems for assessing tsunami-type risks and other environmental risks,
and post disaster phase as part of environmental impact assessment of such projects
and evaluate what additional safeguards are needed for existing projects as well as
suggest measures to be included in environmental impact assessment for projects to
come up in future (Ministry of Environment and Forests 2011). Based on the Coastal
Regulation Notification in 1991 and subsequent new CRZ notification in 2011 the
activities in the coast zones are monitored by Space Application Centre in India.
Earlier mapped the entire coastal zones of India have been extensively used in imple-
menting the CRZ during the past 20 years. Recently Space Application Centre in
2011 in collaboration with scientific organizations and universities under the National
Coastal Studies project supported by the National Natural Resource Management
System Programme, detailed study and inventory of the entire coastal zones of India
was published in 2012 as a coastal zone atlas to strengthen the knowledge gap on
coastal zone information system. The study included the inventory of the coastal land
use along with the demarcation of high and low tide lines, Ecological Sensitive Areas,
mapping and monitoring of coral reefs and mangroves, sea rise on Indian coasts and
(Ministry of Environment and Forests 2012) Survey of India (Department of
Science and Technology) commissioned in 2010 to map, delineate and demarcate
the hazard line along India’s wide coastal belt. The hazard line for the mainland
coast of India will be mapped, delineated and demarcated on the ground over a
period of 5 years. This will include the collection and presentation of data, identi-
fying flood lines over the last 40 years (which includes sea level rise impacts), and
a prediction of erosions, (Ministry of Environment and Forests 2011).

21.4.3 Realign National Programmes

Post tsunami, the national planning process in India had considered coastal ecosystem
as a component to improve environment management and sustainable use of natural
resources in coastal zones. In doing so the programmes will promote cross sectoral



326 1.S. Ravindran

policy integration, participatory decision making and innovations in linking
environment management and development process. Settlers near the coast have
been fisher folk who are dependent on the coast for their livelihoods and survival.
Rights of the large section of fishing community must be protected from existing
pressures on scarce coastal and marine resources. In consultation with the National
Fish workers Federation (NFF) the draft on traditional coastal and marine fisher-
folk (protection of rights) Act 2009 recognized traditional rights and occupation of
fishing by fisher folk who have been living in coastal areas and carry on regular
fishing activity (Sridhar 2005). The act provides a framework for protecting the
rights keeping in mind sustainable use, conservation of marine biodiversity and
maintenance of ecological balance along the coastal stretches. Thereby strengthen-
ing the conservation regime of the coasts and oceans while ensuring livelihood and
security of the traditional fisher-folk (Sridhar 2005) The national planning instru-
ment in India realigned it environmental programme on mangroves and coral reefs
to address degradation of mangroves and corals due to developmental activities
(Ministry of Environment and Forests 2009). Mangroves provide habitats for marine
species and a resource base for sustainable tourism. Supported through the Integrated
Coastal Zone Management approach, the scheme on conservation and management
of mangroves* includes survey and demarcation, afforestation and restoration
of mangroves, regeneration of corals, alternate and supplementary livelihoods, pro-
tection measures, and education and awareness. The scheme funded with central
assistance, coastal states and Union Territories are to implement the approved
Management Action Plans. As a result of this scheme two mangrove sites in the
country are internationally recognized, viz. RAMSAR recognition for Bhitarkanika
and UNESCO-MAB recognition for Sunderbans. Both Bhitarkanika and Sunderbans
are rich in mangrove forests and the recognition is based on the richness of their
biodiversity (Ministry of Environment and Forests 2004, 2005) Sundarbans is a key
component of the Integrated Coastal Zone Management Project, that includes
ecotourism, coastal erosion, and protection, livelihood improvement of communi-
ties. Indo-Bangladesh Forum on the Sundarbans jointly addresses issues of the
region, recognizing that the entire Sundarbans region is one ecosystem (40 % of
which is in India and the remaining 60 % in Bangladesh). For managing mangroves?

4Coastal Regulation Zone Notification (1991), recognizes the mangrove and coral reef areas as
ecologically sensitive and categorizes them as CRZ-I (i). This implies that these areas are accorded
protection of the highest order. The National Environment Policy, 2006 recognizes mangroves and
coral reefs as important coastal natural resource. The national government support scheme on
conservation and management of mangroves and coral reefs was initiated in 1987. The abundant
coastal zone is endowed with a wide range of mangroves, coral reefs, sea grasses, salt marshes,
sand dunes, estuaries, lagoons, and unique marine and terrestrial wildlife The offshore marine
ecosystems include 6,740 km? of mangroves, including part of the Sundarbans and the Bhitarkanika,
which are among the largest mangroves in the world.

5 As per the latest ‘India State of Forest Report 2009°, mangrove cover in India is spread over an
area of 4,639 km? in the coastal states/UTs of the country. Compared with the 2005 assessment,
there has been an increase of 58 km? in mangrove cover because of plantations and protection
measures in Gujarat, Orissa, Tamil Nadu and West Bengal mainly due to activities sponsored by
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more effectively, the National Institute for Research in Mangroves and Coastal Bio-resources
is set up in West Bengal. In order to address the coral reef issue, a National Coral
Reef Research Centre at Port Blair, is established under the International Coral Reef
Initiative (ICRI), which is a partnership among governments, international organi-
zations and NGOs. The project on Mangroves for Future a regional initiative cover-
ing tsunami-affected countries-India, Indonesia, Maldives, Seychelles, Sri Lanka
and Thailand, promotes investment in coastal ecosystem conservation and strengthen
the environmental sustainability of coastal development. Coordinated by IUCN and
Ministry of Environment and Forests the project address the continuing challenges
of management of coastal ecosystems and livelihoods in four states—Gujarat, West
Bengal, Andhra Pradesh and Odisha. The tsunami did not create the current prob-
lems faced by coastal ecosystems at present, but rather brought them sharply in
focus. The project looks at the national management framework with view of revi-
sion in the coastal zone legislation to determine coastal area according to vulnera-
bility lines, and to promote a more participatory approach to decision making and
planning and link the national coastal zone management framework for regional
collaboration in coastal management and sharing of transboundary coastal areas.
(International Union for the Conservation of Nature 2008) After the 2004 tsunami,
many of the actors in coastal management quickly became involved in the recon-
struction process. Many of these efforts at environmental restoration and rehabilita-
tion were guided by a short-term planning perspective. Currently, the valuable work
to restore livelihoods, reducing pressures on the natural resource base, and minimis-
ing negative environmental impacts of settlement and infrastructure and in incorpo-
rating environmental concerns into coastal planning and development, had been
sparked off by the immediate needs of post-tsunami recovery. Marine Protected
Area® in India have been used as a tool to protect marine resources for biodiversity
conservation and for well-being of people dependent on these resources. Scientific
monitoring and traditional observations confirm that depleted marine resources are
getting restored and pristine ecological conditions have been sustained in well-
managed MPAs, in cooperation with local people (H B Singh 2003; Ministry of
Environment and Forests 2011). India has identified 12 protected areas as trans-
boundary protected areas under the framework of the TUCN Trans-boundary
Protected Area Programme. Among these sites, two are MPAs, namely the Sundarbans
Tiger Reserve and Gulf of Mannar Biosphere Reserve (Sivakumar et al. 2012)
National programme on Integrated Coastal Zone Management was launched with

the scheme on Conservation and Management of Mangroves. Decrease in mangrove cover in
Andaman and Nicobar Islands are attributable to the after-effects of the tsunami. (MoEF 2009)

©18 marine protected areas (MPAs) in peninsular India and more than 100 MPAs in its Islands. Of
the 18 MPAs, the Gulf of Mannar Marine National Park, Sundarbans National Park, Gulf of
Kutchch National Park, Bhitrakanika National Park, Coringa and Chilika Wildlife Sanctuaries
have unique marine biodiversity and provide a range of services to local communities. There are
105 protected areas in the Andaman and Nicobar Islands, and of these about 100 are MPAs. These
MPAs cover more than 30 % of the terrestrial area of the islands and still protect more than 40 %
of available coastal habitats of the islands (Sivakumar et al. 2012). In the Lakshadweep group of
islands, Pitti Island (0.01 km?) is the only island having the status of an MPA.
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the support of the World Bank, over a period of 5 years. Society of Integrated
Coastal Management (SICOM) has been established as a registered body to imple-
ment and responsible for mapping the national coastal hazard line, setting up of a
National Centre for Sustainable Coastal Management and for piloting the Coastal
Zone Management in three states namely along the coastal stretch in Gujarat (Gulf
of Kachchh), Odisha (Paradip-Dhamra and Gopalpur-Chilka) and West Bengal
(Digha-Shankarpur and Sagar Islands), to address the issues relating to coastal man-
agement improving livelihood of local communities, and disaster mitigation (Society
of Integrated Coastal Management 2010).

21.5 Time to Bridge the Gap

Natural disasters show forth the power of nature. And in a similar way, all the cycles
of nature, with their vivid colors and changing patterns, tell of Nature’s process.
In conclusion such rehabilitation programme after the devastating disaster was the key
to identify environmental damages to ecosystem, prioritize restoration of degraded
ecosystem and need for a comprehensive coastal zone management strategy. Such a
strategy adapted reflects the dynamic nature of coastal environment and multiple-
use objectives for livelihood needs, reduce vulnerability to natural hazards, con-
serve biodiversity and ecological services, without compromising the sustainable
supply of ecological goods and services. Post tsunami factored in much more pro-
actively the ecological dimension with opportunities for ecosystem restoration and
management for better coastal zone protection and biodiversity conservation. It
has lead to mangrove restoration, marine protected areas along coastal stretches
which is indigenous to coastal biodiversity. Developing a coastal zone information
system has improved management of coastal ecosystem and generate multiple ben-
efits for different natural resource user groups.

21.5.1 Challenges to Integrate the Gaps

From tsunami recovery experience the key take-way learning has been to manage
healthier coastal ecosystem through an integrated policy and management approach.
More effective integration of disaster risk reduction and coastal zone management
with development planning is unquestionably required to reform the present coastal
zone management and adaptation practices at community level. At present the gov-
ernance arrangements for national and sub national planning instruments do not
facilitate integrated management of risk drivers, especially when responsibilities are
entrusted to different governmental entities for critical issues such as disaster risk
reduction, ecosystem based adaptation, coastal management, land tenure and devel-
opment policy. The existing institutional framework must be enhanced to implement
a actionable approach giving due regards to underscore importance for inter-linkages
among relevant cross cutting issues of the environment and natural disasters. National
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and State Governments have been challenged to factor in disaster risk management
considerations with ecosystem management, as a driver for security and sustainabil-
ity. There have been repeated post disasters recovery issues at disasters sites that
demonstrated lack of environment management and lack of joint resilience strategies
for inter-linkages with river basin, watershed, coastal zones, flood prone land, waste-
lands and forest land. This calls for a holistic approach to have joint action plans that
embraces disaster risk reduction and ecosystem management also fundamental for
poverty reduction and sustainable development. The integration still remains to be
model to be put into practice and communicated to rest of the people and stakeholders.
Environmental degradation, loss of biodiversity and sensitivity to natural resource
limits and environmental tipping points of ecologically sensitivity areas along coastal
stretches continue to be neglected or skipped during post—disaster assessments and
planning for transition from recovery to resilience. Identified to be a pressing con-
cerns in context of the integration process of design, planning and execution of post
disaster recovery plans. Moreover the national planning instruments must enhance
capacity to improve environmental management for safety boundaries such as coastal
zones, habitats, landscapes including sustainable use of natural resources by looking
at long term post disaster recovery needs. More over effective participation and
engagement of the influencers must address mismanagement of the ecosystems,
enhancement of social and environmental vulnerability assessments and accounting
of the ecosystem services. Voluntary sharing of sustainable experiences, lesson
learned and partnership must be practiced to integrate both aspects of disaster risk
reduction and ecosystem management for long term development. It also recom-
mended to strengthen technical and human resource capacity, involving interdisci-
plinary stakeholders to understand complexity of interaction between ecological,
social, and development process. There is need to effectively administer, manage and
govern the integrated strategy for managing India’s most sensitive natural resource-
the coastal zones. Though presently the coastal zones is purely regulatory under the
CRZ amendment regulatory framework post the tsunami, a process has definitely
begun, fitting well to be integrated and consistent within the established principles of
the ecosystem management approach. This approach that has come of years with
number of corrections, reforms, pilots and up-scaled interventions and evaluation,
post the tsunami 2004, facilitates protection and conservation of coastal ecosystem
and giving due priority to people’s well-being needs and reducing risks of community
in coastal India.
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Chapter 22
Listening to the Communities

Hari Krishna Nibanupudi and Parnasri Ray Choudhury

Abstract The communities in the Indian sub-continent have learnt to live with
disasters. The Indian subcontinent has been stuck by massive natural disasters in the
recent decades. The catastrophic supper cyclone in Odisha in 1999 was followed
by mega earth quakes in 2001 and 2005 in Gujarat and Kashmir respectively.
The visual impact of the live coverage of tragedy caused by Indian Ocean Tsunami
in 2004, was fresh in the memory of people in the sub continent until they witnessed
the Indus river floods in Pakistan in 2010 that devastated lives and livelihoods of
over 20 million people. The memories of tragic Indus floods were taken over by
multi-hazard disaster in Uttarakhand in the summer of 2013 at about 3,583 m
(11,755 ft) above sea level, dubbed by the media as “Himalayan Tsunami”.

From Indian Ocean Tsunami to Himalayan Tsunami, the constant feature in the
aftermath of all disasters is that communities have been the first responders and
communities are the ones to stay back in the area to deal with future hazards with
new wisdom and enhanced resilience. But the question is, are we (non-government
organizations, donors, government agencies, research institutions, etc.) listening to
the communities or are we interested only in telling what communities should do to
deal with disasters?

The chapters discusses the comparison and difference between the concept of
participatory appraisal and listening to communities. The chapter suggests that,
listening to communities is much more than mere consultation and participation and
it implies looking at the issues from community’s perspective and having pure &
objective understanding of issues that are context specific. While development
professionals can be trained to become ‘experts in participation’, listening to com-
munities requires development workers to undergo a mentoring to improve thinking
and behavior and it must be promoted as an attitude alongside with participatory
tools and approaches.

Taking Indian Ocean Tsunami as an example, this chapter discusses the role of
communities from first response to the last action in the aftermath of massive disas-
ters (like Indian Ocean Tsunami). Based on field experiences and a set of researches
that inquired the issues of gender and social inclusiveness, participation, HIV AIDS,
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accountability, shelter and risk reduction, in the Tsunami affected areas of India and
Sri Lanka, this chapter analyze the impacts of Tsunami response as a result of
listening to communities or lack of it. The chapter will high light the role of local
knowledge, capacity, and priorities of communities in effective disaster response
and its sustainability and calls for greater attention to empathetic listening among
humanitarian workers.

Keywords Community participation * Empathy ¢ Gender « HIV-AIDS & humanitarian
response * Public health  Resilience

22.1 Introduction: Consultation, Participation
and Listening to Communities

Listening to communities in humanitarian assistance programs implies involving
community voices, community wisdom and community choices in the humanitarian
response design and implementation strategies. The spirit and wisdom of listening
to communities is closely related to popular development approaches, such as “rapid
rural appraisal (RRA) which developed and spread especially in the 1980s and its
further evolution into participatory rural appraisal (PRA) which has developed and
spread fast in the 1990s” (Chambers 1994). While participatory approaches were
considered as best practice approaches for many years since 1980s, today they
become the ways of practicing development among local non-governmental organi-
zations and the donor organizations that support them. However, the transition of par-
ticipatory approach to humanitarian operations has not been automatic, for, a very
long time, humanitarian assistance was seen from military or missionary perspectives.
Humanitarian organizations thrust for quality and equality since 1990s can be attrib-
uted to their adaptation of participatory approaches in humanitarian action.

Minear and Weiss’s survey in 1993, found that there has been an increasing real-
ization among the humanitarian agencies on the need to embrace new age principles
accountability and the need for appropriateness and contextualization (Minear and
Weiss 1993), with a concern for quality and effectiveness of humanitarian aid.
According to Dorothea Hilhorst, this transition has been triggered partly by public
pressure, but mainly followed from lessons learned from the humanitarian experi-
ence (Hilhorst 2002). A number of humanitarian evaluations, impact assessment,
lessons documentation reports do repeatedly reflect the ground level feedback on
the need for enhancing community’s role in humanitarian programming.

Analyzing the rehabilitation processes post Kobe Earth Quake of 1995, Shaw
and Goda identified the need for focusing on community needs and priorities with
a specific emphasis on socially vulnerable groups, need to bring communities into
the decision-making process for reconstruction and to reach collective opinions
with communities and suggest that to realize a safer society, it is essential that
more people share fundamental ideas in common (Shaw and Goda 2004). Akinci
also argue that, Failure to include community perspectives can lead to responses
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which are not relevant or acceptable to the people for whom they are intended
(Akinci 2004). Collecting vital lessons from past earth quake humanitarian
responses in different parts of the world, ALNAP and Provention consortium rec-
ommend that communities should be asked to prioritize their needs at least once a
month and needs-assessment teams should have prior knowledge of local context.
As Bourbé (2010) and Sanderson (2012) suggest, communities can provide invalu-
able information on which areas and households are most in need, and what is
needed. Key informants and/or focus groups are essential to determining specific
needs assessment criteria that reflect the needs of the community and the context
(Bourbé 2010; Sanderson 2012).

Similarly, Nakagawa and Shaw inform that in the aftermath of Kobe Earthquake,
It was individuals and their neighbors, who saved most of the victims right after the
earthquake and it was also the community which determined whether each member
was satisfied by the rehabilitation. Therefore, they aptly suggest that, Disaster
recovery is not only about building houses but the reconstruction of the whole com-
munity as a safer place. To mobilize each member of the community in this collec-
tive action (community development), social capital is a crucial need (Nakagawa
and Shaw 2004). Communities, past experience, contextual knowledge and their
ideas for future are also essential components of social capital that is vital for
successful rehabilitation programming. Brenda L Murphy too echoes this wisdom
and strongly recommends that the role of the local authorities should prioritize
providing opportunities for community members to learn more about the hazards
prevalent in that locality and in fostering the social capital bonds that contribute to
resiliency (Murphy 2007).

The importance of consulting communities, listening to them and giving them a
say in disaster response planning and decision making has been articulated and
recommended by a plethora of evaluations, impact and lessons learnt documents.
Fritz Institute for instance, after a comprehensive documentation of lessons from
Tsunami relief strongly recommends that, those affected must have a voice in the
relief plan. The report further states that, affected communities must be consulted
about their priorities and preferences about the type of assistance that is most
needed, because, community leaders are most familiar with the needs of their
communities, and incorporating these into relief plans can ensure that the help is
targeted and appropriate. Further, consulting local communities before a disaster,
during the assessment phase, and in the relief phase will ensure that those made
vulnerable have a voice in describing their needs. The report laments that, during
the Tsunami, the rush to help in any way possible resulted in mountains of used
clothing and inadequate medical help and notes that, in those communities where
relief agencies were able to perform consultations with the local communities during
the assessment phase, the damage estimates tended to be more comprehensive and
accurate (Fritz Institute 2005).

The references quoted above and many other references that couldn’t be
quoted here, equally articulate the wisdom of consulting communities and mak-
ing them participants of humanitarian response programming. The non-governmental
practice of development gained much respect in public perception for embracing
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participatory approaches for last few decades. Community consultations, participa-
tory appraisals and more recently gender inclusive participation processes have
become non-negotiable practices of development among non-governmental organi-
zations, for good. However, at the same time, these approaches have also become
mere rituals for some organizations who demonstrate them to please donors and
observers, without really meaning them or committed to the spirit of participation.
The result is under the gloss of participation, some organizations try and push their
own agenda through communities and actually undermine communities own
choices. If unchecked such practices actually erode the credibility of development
work of entire non-governmental sector in the long run.

Bill Cooke and Uma Kothari (2001) discuss many limitations of the paradigm of
participation. They argue that, participatory approaches fail to recognize individual’s
identity, context and conditions in their choice of participation and participatory
approaches have the danger of overlooking the potential links between inclusion
and subordination. Robert Chambers who originally championed the participatory
approaches also warn against complacency and high expectations from participa-
tory processes. He clarifies that the aim of participatory approaches is not to extract
local knowledge for analysis elsewhere, but to mobilize indigenous capacities for
the self-management of development projects (Chambers 1994).

The concept of listening to communities resonates the underlying philosophy of
participatory approaches. However listening to communities is much more than
mere consultation and participation. Listening to communities implies looking at
the issues from community’s perspective, respecting the voices of communities,
shedding pre-conceived ideas and notions and having pure and objective under-
standing of issues that are context specific. While, participatory approaches can be
mastered by practice, listening to communities requires internalization of the core
philosophy of participation. While participation can be practiced with the help of
tools, listening to communities needs to be practiced through behavior. While devel-
opment professionals can be trained to become ‘experts in participation’, listening
to communities requires development workers to undergo a mentoring to improve
thinking and behavior. Therefore, it may not be possible to develop social tools for
listening that every organization can adapt to overnight. Listening to communities
must be promoted as an attitude and behavior alongside with participatory tools and
approaches. Following chapters discuss some of the experiences of listening to
communities.

22.2 The Context: Major Disaster and Greater Resilience

The Indian Ocean Tsunami affected India’s Andaman and Nicobar Islands in the
Bay of Bengal, and the southeastern provinces of Tamil Nadu, Andhra Pradesh, and
Odisha, killing an estimated 11,000 people and displacing, by some estimates
almost 650,000 (Indurfurth et al. 2005). In Sri Lanka, the tsunami resulted in 31,187
deaths, 4,280 missing people, 23,189 injured people, and the displacement of
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545,715 people (Hollifield et al. 2008). The tsunami killed 167,000 people in
Indonesia’s Aceh, and displaced over 600,000. Three months later, a massive
aftershock devastated the neighboring island of Nias (Tsunami 2004).

For coastal communities in Sri Lanka and Indonesia, tsunami was an added
disaster. Before the tsunami of 2004, Sri Lanka was mired in a civil conflict between
the government of Sri Lanka and the Liberation Tigers of Tamil Eelam, which had
been ongoing since 1983, displacing over 200,000 people as of 2006 (Oxfam 2006).
Similarly, before the tsunami of 2004, the Indonesian province of Aceh had suffered
three decades of civil war (Oxfam 2006). The communities in these three countries
that are most affected by tsunami have already been less fortunate and victims of
economic disparity and massive environmental destruction going on in the coast for
many decades.

The tsunami affected communities have shown a remarkable resilience, spirit of
survival and gritty recovery after this massive disaster, with the assistance of aid
agencies and respective Governments. Dozens of donor organizations, hundreds of
aid agencies and thousands of local non-government organizations and the local
government agencies have rendered admirable assistance to the communities
affected by Tsunami. However, most of those agencies, as evident from their self
congratulatory reports have failed to adequately acknowledge the remarkable resil-
ience of affected communities who refused to break down after losing their families
and livelihoods and the dignity they have shown in the process of recovery. Most
importantly, these humanitarian agencies have missed the opportunity of listening
to the communities and learning lessons in resilience and recovery from them.

22.3 Listening to Dignity

Hundreds of local, national and international humanitarian agencies thronged to the
tsunami affected coast with various kinds’ relief supplies and resources. Some of
them stayed back to build back the lives of the affected communities. Most of these
humanitarian agencies have long experience in disaster response and have estab-
lished standards, operation procedures and protocols. Some of the well-intended but
mis-informed staff of humanitarian agencies also went with the notion that, they
were god sent to help the communities and it was an opportunity to correct all “ills”
in the community’s cultures and lives through un-invited social engineering pro-
cesses. The participatory approaches of the humanitarian agencies and their profes-
sional approach to assessing needs have been appreciated by the communities as
well as the local administration. However, the highly standardized approaches of
these agencies had driven them to “listen to what they already assumed” and ignore
what people had really to say. The notion of the humanitarian agencies that, surviv-
ing, living, food and shelter are the only needs of the communities driven their
investments and energies to duplicate food supplies, houses, boats, fish nets, etc.
during relief and rehabilitation phases. In the processes, humanitarian agencies have
(probably) unintentionally created a hierarchy of givers and receivers.



336 H.K. Nibanupudi and P.R. Choudhury

Further, these well intended but less-informed social missions have at times
undermined the capacities, resilience and dignity of communities who were thankful
for the support received, but were not necessarily desperate for the support of exter-
nal aid and the unwritten conditions that came with it. Many of these communities
did already pick up the threads of life and livelihoods much before the arrival of the
humanitarian aid. As can be seen in the personal account of the authors, the tsunami
affected communities acknowledged the money and resources brought in by the aid
agencies. But, what valued more was the audience to what they had to say, an equal
space for discussion and a warm and friendly presence around in times of great
emotional loss. For instances, listen to what Kamla a tsunami affected person in
Cuddalore district of Tamilnadu state in India says to a humanitarian worker;

I learnt that millions of rupees in donation are made by people from many countries. I'm
deeply touched by the fact that so many people, who don’t even know me, want to help me!.
At the same time, I hate my situation of having to take help from people I don’t know,
because, I can’t return their favor. If possible, I would like to know individuals whose con-
tributions are helping me survive with basic food, water and shelter. I want to cook for
them, feed them and honor them. I want to be able to help them, if ever they face this kind
of situation. But I pray god that they should never face this situation, in fact no one should
ever be in a situation of needing others help for survival.! (Krishna 2005a)

This statement of Kamla in middle of colossal tragedy is a clear indication that
disasters don’t necessarily turn human beings in to desperate seekers of charity.
There are other things like dignity that many disaster affected people possibly value
more than mere physical survival. Kamla’s statement also reveals that she is thank-
ful for the help, but taking help doesn’t mean that she is inferior. She sees herself as
equal and help back those helped her.

Similar, powerful expression of dignity was made by another woman in the
neighboring state of Andhra Pradesh. In a public meeting in a village of East
Godavari district, addressing a coastal fishing community, a Government officer
said, “Tsunami didn’t give adequate time to warn you and evacuate you to safer
places, hence many people died. However, the hurricanes that hit the coast every
year do give adequate time for early warning and evacuation. But you people are
adamant to be evacuated; it will not be good for you”. A woman from the community
became furious at this statement; she got up and said;

Your staffs evacuate us and take us to your (meaning Government’s) cyclone shelter. It’s
better to die in a cyclone than to rot in that dingy cyclone shelter.

The local administration emphasizes on early evacuation of people from the
coast on receiving cyclone warning from the met department. In the process of
evacuation, the administration mobilizes local trucks, pushes people in to them and
transports them like cattle to a nearby cyclone shelter. They are virtually locked in
it until the threat of cyclone is subsided. These cylindrical shaped cyclone shelters
are just closed walls devoid of bare minimum facilities. No toilets, no electricity,
no water and no facility for cooking. Situation of women would be worst in these
shelters as they are forced to share space with men from their villages and other
villages for a few days and nights. Their sense of shame doesn’t let them respond to
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natural urges for long periods and they have no place to hide when they menstruate.
Therefore, as the woman said in her response “people are willing to die, but refuse
to face ill treatment”. The response of the government officer was—*"“we are saving
their lives, what else they want? If you give them a chance, they will ask you for the
moon” (Krishna 2005b).

22.4 Is Dignity as Important as it is Made Out to be?

It’s not necessarily an over statement, when someone says that, dignity for them
as important as or more important than life. For instance, over a quarter million
farmers committed suicide between 1995 and 2010 in India, the worst-ever recorded
wave of suicides of this kind in human history (Sainath 2012). All most all of them
have the same reason, to escape humiliation in the hands of money lenders, whose
loan they can’t repay due crop failure. They found dignity in death instead of losing
their face in the community. Chaman Pincha, who conducted a research for Oxfam
on Gender issues in Humanitarian Response in the aftermath of Indian Ocean
Tsunami, reported the experiences of women who told her that some of their friends
preferred to be taken away by the tides.

The waves were so violent that women were stripped of their cloths. Some women refused
to climb naked in to the rescue boats because of an internalized sense of shame and honor
(Pincha 2008).

We are saving their lives, what else they want? Says the Government, we are trying
to ensure minimum standards of food, water, shelter for them in camps, says a bit
more responsible non-government organizations. The humanitarian services
rendered by the government and the non-government organizations can’t be under-
mined. However, this good work need not limit the ability of these agencies to listen
to the communities, whose loud and clear message is that their dignity, identity,
personal and cultural values are as important as physical survival.

22.5 Listening to Gender, Class and the Cultural Sensitivities
in Disaster Relief

The state and the non-state humanitarian actors were appreciably quick to move in
with relief operations in India, Sri Lanka and Indonesia in the aftermath of Indian
Ocean Tsunami. They were endowed with financial and logistical resources to reach
out to the communities after Tsunami. The Government systems lacked the empa-
thy to appreciate social, cultural and gender specific needs of the Tsunami affected
people, non-state actors lacked the context specific understanding. For instance, in
the Indian state of Tamilnadu, the state didn’t recognize the existence of Aravanis
(Transgender), the non-state actors, or non-government organizations, didn’t even
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know about their existence and the losses they faced in tsunami. According to
Chaman Pincha and Hari Krishna, Aravanis lost dancing costumes, small savings in
cash, make-up Kkits, jewels and tools. But these losses suffered by Aravanis did not
feature in damage assessments carried out by the government and non-government
organizations, therefore they were deprived of post disaster assistance even after
4 years of tsunami disaster. “The exclusion of Aravanis from access to temporary
shelter, housing and livelihood support points to a degree of gender blindness even
among agencies genuinely committed to gender equality and human rights” (Pincha
and Krishna 2008). Despite growing articulation of the rights of trans-gender under
the umbrella of LGBTs (lesbian, gay, bisexual, and transgender), the gender and
development discourse is yet to embrace recognize their distinct gender presence
and identity in the world.

While Aravanis were almost completely excluded from the relief process, the
choice of relief material distributed by humanitarian agencies revealed that they
didn’t pay enough attention to women’s practical gender needs. For instance, the
clothing supplied by the state and humanitarian agencies in the initial days of
tsunami response in India, did not meet women’s needs across different ages and
different communities. Inner garments were not included in the clothes’ packages
for both men/boys as well as women/girls and burgas (a cloak worn by Muslim
women to cover the entire body, when in public place) for Muslim women (Pincha
2008). Similarly, the relief and rehabilitation across communities was delivered to
and in the name of men, with an s stereotype national that, men are the only bread
winners and they only take care of the needs of the families. On the contrary, as
Pincha reports, the cash compensation (ex-gratia) given in many cases was wasted
on alcohol addiction and gambling, further aggravating vulnerabilities of the house-
holds and creating more hardships for women, children, and the elderly (Pincha and
Krishna 2009).

Lack of space and opportunity for women to voice their needs and concerns
made them vulnerable to increased gender based violence in Indonesia. For instance,
gender un-informed and poor design of the camps for internally displaced people in
Ache in the after math of tsunami, where five to eight people (both men and women)
were housed a mere 4 x5 m room created tremendous inconvenience and personal
safety issues for women. As a result, young boys and girls preferred to stay out of
the camps until mid-night, exposing themselves to other risks. Apart from the safety
issues, women (tsunami affected women in Ache like their counter parts in India
and Sri Lanka) suffered the absence of feminine hygiene products; lack of proper
latrines and bathing facilities; lack of clean water in the camps; an increased burden
of domestic work; limited access to humanitarian aid; lack of reproductive health
services; and increased vulnerability to trafficking, sexual violence and sexual
harassment (UNFPA 2005).

The inadequate awareness and understanding of the state and the humanitarian
agencies in the tsunami affected countries was a result of not listening to communi-
ties and going ahead with set formats of needs assessment and deep routed stereo-
types. Despite their best efforts to induce gender sensitive culture, most humanitarian
organizations still carry the burden of patriarchal inheritance that make them
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inherently pay special attention to men, listen to them more and think of humanitar-
ian needs from men’s perspective. Decades of participatory approaches and gender
sensitivity training in the development sector resulted in numerous tools and meth-
odologies but failed to develop listening capacity of professionals. Humanitarian
and development professionals need to develop the capacity to listen carefully to
communities, their feelings and learning to respond to and validate their feelings.
The big lesson to take away from tsunami response for the humanitarian agencies
was the need for them to listen to communities without gender, cultural and social
stereotypes so as to be able to internalize inclusiveness rather than trying to inte-
grate without necessarily believing in it.

22.6 Listening to Vulnerabilities Beyond Food,
Water and Shelter

As discussed in the previous chapters, approaching disaster relief and rehabilitation
with set standards and experiences borrowed from different cultural settings had
limited the ability of the humanitarian agencies to listen to, understand and assimi-
late local, context specific and dynamic vulnerabilities of the communities affected
by Tsunami. For instance, a study commissioned by Oxfam in India 2 years after
Tsunami has established the complex relationship between HIV and AIDS and
disasters.

The Oxfam study worked through the operational definition of vulnerability as
characteristics of a person or group or community, and their situation that influence
their behavior and practices which lead or exposes them through a causal chain of
events resulting in increased likelihood of acquiring HIV-AIDS. The results of the
study reveal high levels of vulnerability of coastal communities to contracting HIV
and AIDS in the tsunami affected areas studied. Of the four main modes of trans-
mission of HIV, the sexual route was found to be the major mode that has con-
tributed to increased vulnerabilities to HIV and AIDS. The study also revealed
that about, 17 % of the population was found to be vulnerable to HIV and AIDS
in Tsunami affected districts of India, of which 60 % were found to be ‘directly’
vulnerable. Of various sub-groups within the community, unmarried men followed
by married men were found to be the most vulnerable groups, and unmarried women
were the least vulnerable. High prevalence of unprotected multi-partner sex com-
bined with low awareness on STI and HIV were found to be the main causes for
vulnerabilities of communities. Alcohol consumption, access to commercial sex
and temporary separation of spouses due to migration were the main factors (Oxfam
and Swasti Health resource center 2008).

Though natural calamities do not transmit HIV, however, some of the post disas-
ter situations may provide a fertile environment, which would enhance vulnerability
of individuals to HIV. The tsunami disaster led to inadequate safe blood, shortage of
clean injecting equipment for injecting drug users, an insufficient supply of condoms
and health care facilities; limited facilities for treating STIs; and the vulnerability of
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displaced people, especially women and children to sexual abuse and violence.
In addition, during the periods of population displacement, HIV and AIDS preven-
tion and care is often disrupted (Oxfam and Swasti Health resource center 2008).
Further, most of the relief shelters after Tsunami were over populated (Oxfam and
Loyola 2006). This situation had led to absence of any privacy for the families and
had probably led to ‘no sex’ between the married couples. Indirectly this situation
has also contributed to escalate the number of men accessing sex workers, exploita-
tion of women and adolescent girls at relief camps as post tsunami trauma affected
the ability of many parents to provide adequate attention to their adolescent children
(Swasti and Oxfam International 2009).

As World Disasters report suggests, the impact of HIV on people living in disas-
ter zones is still not fully understood. An understanding of HIV is vital in disaster
preparedness, especially in an age when all types of disasters appear to be on the
increase (World Disasters Report (WDR) 2008). The process of moving towards
AIDS competence in Humanitarian operations needs to evolve through a spiral of
listening, learning, action and reflection, challenging problems and making the best
use of available opportunities. Supporting community-led change allows the move
towards AIDS competence to be at a pace that is locally acceptable, allows issues to
be discussed and acted upon in an open manner and ultimately means any change is
sustainable and holistic.

22.7 Listening to Local Resilience

Humanitarian agencies lay enormous emphasis on learning and improving from
each disaster response experience. Some who don’t agree with this observation say,
humanitarian agencies learn same lessons from each disaster!. The certainty how-
ever is that communities don’t miss their lessons and they don’t repeat their mis-
takes in dealing with disasters. Contrary to what many humanitarian agencies may
believe, communities have clear ideas as to who is responsible to help their recov-
ery, what to expect from those sources and how to negotiate with them. Communities
also know the role of non-government organizations, their capacities and limita-
tions. Therefore, community wisdom tells them to be independently resilient first
and build on the assistance that may come from the state or external agencies.

A study commissioned by Oxfam to understand local capacities in disaster
resilience in the after math of Tsunami in Tamilnadu state of India, learnt that, after
tsunami, communities enhanced their capacities to demand their dues form the
government and how to guide external NGOs in their post disaster reconstruction
activities. Their major source of support in their perception remained to be local
traditional panchayats (traditional village councils) who are available to them
locally all the time. Most importantly, the Oxfam study established the fact that,
forcing blueprint-based approach to relief, rehabilitation and disaster resilience on
communities were unsuccessful as compared to flexible, participatory and consulta-
tive interventions. Communities welcomed those initiatives that provide them with
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a platform to engage with the government and other service providers to help them
have direct access to the humanitarian assistance. There were also instances, where
communities asked the competing humanitarian agencies coordinate to provide
joint assistance (Oxfam and BEDROCK 2009).

22.8 The Barriers: Why, We Don’t Listen to Communities?

It has been said that Green revolution in 1970s was responsible for ensuring
sustained and sufficient food production in India. In the eagerness to promote
modern agricultural techniques and technologies for enhanced food production,
the communication and education messages by India’s agricultural institutions
sought undermine the traditional and experiential knowledge of farmers. In pro-
test, there was this light hearted cartoon, published in a magazine, that couldn’t be
traced by the authors for proper acknowledgement. The cartoon as narrated here,
highlights the limitations of academic knowledge and the arrogance one carries
with it.

An agricultural scientist, sporting a French beard was in conversation with a
humble farmer. Standing in the shade of a tree on the farm, the scientists lectures the
farmer on the importance of modern agricultural techniques. He concludes by say-
ing, see, because, no one gave you such knowledge so far, you remained a poor
farmer!. Had you known these techniques, earlier, this mango tree would have given
you bumper yield this summer. I really feel sad for you that all mango tress on your
farm are fruit less in this peek mango season! The farmer with his typical humility
responds, “sir, I'm so fortunate that such a highly learned man like you stepped in
to this small farm and generously shared so much knowledge with a poor farmer like
me. But, sir, by using all those techniques, will I really be able to produce mangoes
from a Neem Tree?”.

This cartoon is a pointer to the unintended negative effects of professional education
as it has been practiced in our University systems. The idea here is not to paint edu-
cation system in a bad light, but to introspect, whether current practice of education
is making pupils more arrogant than educated?

Typically, in the ‘aid industry’ the key programmers are drawn from top educa-
tional institutes, who takes decisions and control purse strings. How much ever
committed they may be, their ability to have objective grasping of the ground situa-
tion remain inadequate due to their upbringing that is alien to the communities that
they sought to serve. But they become confident and complacent after familiarizing
with a few academic concepts of development. Interestingly, they preach participa-
tory tools and approaches to the humble community organizers from local NGOs,
who actually live with and work with local communities. As Vaux (2001) says
“developmentalism and professionalism caused particular problems and failures in
the humanitarian response(to Ethiopian famine). These were ideological faults of
minds shaped too firmly by experiences and perceptions that had their origins outside
of the immediate situation and didn’t relate to the person in need”.
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Industrialization of aid resulted in creating development agents whose capacity
to serve the industry in place of development workers with an aptitude to work with
communities. The International organizations and academic institutions who have
been churning out intelligent, sophisticated and articulate development professionals
must ensure that these pupils are groomed with right attitude, humility and listening
skills instead of just mastering the skills that are useful only for the aid industry.
Most importantly, these pupils must safe guard against the danger of our concern
and ability to serve the needy slipping in to an arrogance of altruism and compla-
cency of doing good that impede our listening attitude and skills.

22.9 And, What Happens as a Result of Not Listening
to Communities?

As discussed extensively in the previous chapters, despite the good intentions of
donors and of responding agencies, many post-tsunami relief and rehabilitation
projects did not have the positive impact that agencies intended. Instead, many such
interventions had actually compounded the suffering of the communities. These
negative impacts could have been avoided, only if these agencies cared to listen to
the communities. A report by Center for Environment Education (CEE), for
instance, revealed that a Tsunami affected fishing in Galle district of Sri Lanka was
resettled 15 km inland, “without proper consultation,” At the new settlement, there
were no public transportation facilities, schools or local employment opportunities.
As aresult, the community abandoned the new settlement and went back to its origi-
nal habitat. The resulting outcome was a conflict with the local administration and
the humanitarian agency that made investments (CEE 2008).

In another example, a study by University of Colombo and Oxfam in Sri Lanka,
which has also been the experience in other countries, found that the rush of humani-
tarian agencies to provide boats to fishing community resulted in excess boats, dupli-
cation of resources and wastage of aid. At the same, the humanitarian agencies had no
money to assist farmers who lost their crops and fertile soils and cottage entrepreneurs
who lost their weaving equipment. Because aid agencies didn’t listen to the needs of
the communities, but went ahead with their standard and mechanical needs assess-
ment process. According to the report of Colombo University, some humanitarian
agencies, to avoid the difficult task of hard need assessment and negotiations, adapted
a lottery system to allocate houses for the communities. As a result, some people
whose homes had minor damage were granted new homes while others with much
more heavily damaged housing were left in the lurch, leading to serious conflicts
within the community, which has otherwise been living in harmony for decades.

In Pondicherry state of India, one organization consulted the community on
home building design but ignored community requests to have relatives and friends
as their neighbors. The organization felt that requiring people to live next to strangers
would foster a sense of unity and minimize discriminatory behavior. As a result, the
communities opted to stay where they were instead of moving to newly constructed
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houses as they wanted to live together than living in the strange neighborhoods
(Oxfam and Loyola 2006). In a separate study on vulnerability to HIV following the
tsunami, researchers found that the risk of contracting sexually transmitted diseases
(STD) including, HIV/AIDS increased when shelter policies did not seek to pre-
serve community networks. Researchers found that most shelters offered little pri-
vacy to girls and women, thereby jeopardizing their safety. Only a few of the
temporary communities had TV halls, an important source of information and rec-
reation. In a number of communities, some homes were built far away from schools
against the advise of the communities, there by increasing student dropout rates.
And most temporary villages lacked public health clinics. The study concluded that
closer consultation with shelter residents might have averted many of these prob-
lems. Communities know best what they need to restore their livelihoods, rebuild
their lives, maintain their community networks, and avoid risks (Swasti and Oxfam
2009). Therefore, aid agencies and local NGOs should have a genuine partnerships
with communities in every step to achieve the objective of humanitarian assistance
with quality and on time.

22.10 Conclusion and Recommendations

22.10.1 Humanitarian Work Begins with Listening
to Communities

The field experiences and research reports cited in the above chapters was not meant
to conclude that, humanitarian response in the after math of Indian Ocean Tsunami
was a big failure. The main objective of the analysis of these cases was to highlight
the fact that humanitarian response is bound to fail, when it begins without listening
to communities. Some of the key factors that limited the ability of humanitarian
agencies to listening to communities were; overwhelming demand from donors and
national governments on many International agencies with limited local presence
and little experience in mounting major aid operations, pushing standard protocols
and tools through the local NGOs and forgotten principles of transparency and
accountability. On the other hand, as documented by Oxfam, there were plethora of
interventions by humanitarian agencies that were effective and successful due to
listening to communities and involving them in all stages of relief, rehabilitation
and reconstruction processes.

In Sri Lanka

* A thorough research and a participatory needs assessment formed the basis for
a program that helped coir (coconut fiber) workers, most of whom are poor,
marginalized women, double and in some cases triple their incomes since before
the tsunami.

* Awareness raised through research on disaster preparedness helped a community
in Kalutara District respond quickly to flooding in neighboring villages in 2008.
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In India

* A community led survey of conditions in temporary shelters helped bring about
the release of $1.4 million in government funds for repairs in Tamilnadu state
of India.

* A participatory research on recent rainfall patterns, which have confounded
traditional methods of weather prediction, enabled farmers in several villages
to adapt their planting schedules to changing climate conditions (Oxfam
International 2009)

22.10.2 Reducing Disaster Circumstances is Real
Humanitarian Work

The findings from multiple research studies, organizational reports and field notes rein-
force the importance of listening to communities and participatory research in help-
ing aid providers understand local strengths, needs, context, and priorities. The key
message from all these studies is also that disaster-affected women and men want to
play a central role in identifying priorities and designing, implementing, monitoring
and evaluating the programs aimed at assisting them. Also, it is important to recognize
that, there is a line that separates those who needs basic humanitarian support in order
to pick up the threads and move on with life and those would like to garner humanitar-
ian support to move up in life. The dividing line can be called as dignity. Therefore, the
goal of humanitarian work should be to reduce the opportunities for humanitarian work
by mitigating disaster risk and vulnerabilities and strengthening resilience of the people
to be self-sufficient and manage disasters with greater capacity.

22.10.3 Humanitarian Workers Should Develop Empathetic
Listening

Every body agrees that sympathy is a good emotion, but most of us don’t want to be
in a position to be a subjective others sympathy. As narrated through a few cases in
previous chapters, the communities affected by disasters also don’t want our sym-
pathy. Ability to make an empathetic connection with disaster affected communities
is a prerequisite qualification for a humanitarian worker. The advantage of univer-
sity education is that it empowers us with intellectual framework to learn chosen
area of knowledge and skills to articulate the knowledge in different ways. However,
the real use and application of these knowledge and skills for public good will
become a reality only when we develop the art of empathetic listening to communi-
ties. Covey (1989)’s prescription of “Seek first to understand, then to be under-
stood”. Similarly, its important to show our desire to understand and reflect the
person’s feelings or felt meanings (Atwater 1992) for developing communication
and trust with communities.
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Chapter 23
Empowering Communities Through

Disaster Management Strategies:
Are We on the Right Track?

Asharose and Izuru Saizen

Abstract The Indian Ocean Tsunami spurred the growth of disaster management
activities in India. Obviously, all of these efforts were intended to reduce the risk of
future disasters, through empowering communities and increasing their resilience to
disasters. An array of questions that hails in, at this point of time are: did these
efforts achieve their ultimate goal; have communities been empowered? If so, to
what extent? By further examining certain communities, gaps can be found which
needs yet to be filled. A study on the coastal communities of Cuddalore District,
Tamil Nadu, reflects the gaps and pitfalls that further underline the lack of sustain-
ability in the implemented disaster risk reduction programs. The results clearly
underpins that the communities striving even for their basic necessities gives least
priority to disaster risk awareness and preparedness comparing to physical resilience
as well as economic resilience. Thus implementation of disaster risk reduction pro-
grams in such communities will be ineffective. This chapter will focus on such gaps,
as well as the challenges in molding a disaster-resilient community.

Keywords Coastal communities * Community empowerment * Disaster resilience

23.1 Introduction

Disasters have struck mankind throughout its long history. While each disaster may
vary in its type, magnitude, and severity, the final result is always the same: devasta-
tion. Natural disasters can be devastating, particularly when they affect vulnerable,
low-income households (Clarke and Grenham 2013). People below the poverty
line are likely to suffer higher risks to life and livelihood (Ferdinand et al. 2012).
The poor are particularly hard-hit because injury, disability, and loss of life directly
affect their main assets: food production for self-consumption and real labor income
(Shaw and Krishnamurthy 2009). Therefore, the empowerment of such people and
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communities is imperative in every sense. The United Nations International Strategy
for Disaster Reduction (UN/ISDR) places considerable emphasis on building the
resilience of communities as a necessary component of DRR (UNISDR 2009).

Every disaster provides an opportunity to strengthen the affected community’s
capacity to appropriately respond to the next disaster. To make that happen it has to
be ensured that those opportunities are being used in its true sense. To accomplish
that, it is essential to find the pitfalls of the pre and post-disaster management strate-
gies that were undertaken in previous disasters.

This chapter intends to have a look into the disaster management strategies
undertaken after the Indian Ocean Tsunami in India as well as the disaster man-
agement issues in selected coastal villages of Tamil Nadu (the worst affected state
in the country) and its implications on the community. This chapter also discusses
about the required improvements in the strategy level and community response
level.

23.2 The 2004 Indian Ocean Tsunami

The December 26, 2004, tsunami significantly affected the coastal regions of India’s
southern peninsula. The death toll in India was 10,273, while the number of missing
persons was 5,832 (Ministry of Home Affairs 2005). The tsunami affected 2,260 km
of the mainland India’s coastline, as well as all of the Nicobar Islands and some of
the Andaman Islands (Murty et al. 2006).

In India, the states most severely affected by the tsunami were Tamil Nadu,
Kerala, and Andhra Pradesh. The state of Tamil Nadu was the most-affected on the
mainland, with a death toll of 7,793. Nagapattinam District, Kanyakumari District,
Cuddalore District, Chennai, and Kancheepuram District all fall within the severely
affected regions of Tamil Nadu. The state of Kerala experienced damage in three
southern districts, named Kollam (131 dead), Alappuzha (32 dead), and Ernakulam
(5 dead).

The December 2004 tsunami in the Indian Ocean, with its devastating toll on
human suffering and destruction in the affected areas, was a painful reminder that
coastal communities are vulnerable to unforeseen events.

23.3 Disaster Management in India Before and After
the 2004 Indian Ocean Tsunami

A strategic approach to disaster management strategies, as well as well-coordinated
action, is an essential factor for ensuring the safety of communities, property, the
environment, and the sustainable growth of a country. When it comes to India, its
geographic position and diverse geographic and climatic conditions make it prone
to almost all types of disasters, and thus one of the countries that is worst affected
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by disasters. Furthermore, its rich cultural diversity makes acting and planning
accordingly a requisite.

Droughts, floods, earthquakes, and cyclones have, with grim regularity, devas-
tated the country year after year (Metri 2006). Almost all of India’s regions have
experienced one or more of these events (Gupta 2000). As much as 60 % of India’s
land is prone to earthquakes of varying intensities, over 40 million hectares are
prone to floods, about 8 % of its total area is prone to cyclones, and 68 % of its area
is susceptible to drought (Sharma and Khanna 2013). These data show the need for
a systematic and strategic approach to reducing vulnerabilities to, and the risks
posed by, hazards, as mentioned in the Hyogo Framework for Action.

India has its own disaster management system and approach, established decades
ago, to deal with the aftermath of each and every disaster it has faced. In earlier
times, it had a post-disaster centric approach that gave emphasis to the allocation
of compensation funds, relief, and rehabilitation. To achieve these targets, the
Government established the National Crisis Management Committee, the Crisis
Management group, the Control Room, the Contingency Action Plan, State Relief
Manuals, and a well-planned Funding Mechanism through the formation of a
Calamity Relief Fund in each state (Menon, NDMA).

With major steps taken at the international level—such as the declaration of the
Decade for the Reduction of Natural disasters (1990) in August of 1999—India, too
succeeded in bringing changes to its disaster management policy priorities through
the formation of the High Powered Committee, which prioritized pre-disaster
actions for disaster preparedness, prevention, and mitigation, along with post-
disaster relief and rehabilitation activities. Eventhough, the Orissa Super Cyclone
(October 1999) and Bhuj Earthquake (January 2001), revealed the inefficiency and
pitfalls of the built institutional and policy framework. Later, the National Committee
on Disaster Management reviewed the High Powered Committee Report and
approved some of the recommendations, one of the most significant of which being
the shift of the primary responsibility for disaster management from the Ministry of
Agriculture to the Ministry of Home Affairs in Government of India (Menon,
NDMA).

After the mass devastation brought about by the Indian Ocean tsunami in 2004,
the Indian Government further strengthened its Disaster Management Framework to
ensure more effective management at national, state, and district levels through the
enforcement of the Disaster Management Act in 2005. As per the act, the government
formed a hierarchy of authorities (Fig. 23.1). Among the hierarchy, the National
Disaster Management Authority is the apex body, chaired by Prime Minister; it is
followed by the State Disaster Management Authority and then the District Disaster
Management Authority for each state district.

Going further, under the DM Act 2005, the Government established the National
Institute of Disaster Management for planning and promoting training and research
in the area of disaster management, as well as the development of a national-level
information base relating to disaster management policies, prevention mechanisms,
and mitigation measures, and a National Disaster Response Force that provides
specialist responses to disasters (IFRC 2005). Each of these institutions has their
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