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This paper discusses insights from post-tsunami early warning system (EWS) development in Thailand, Sri Lanka and Indonesia 
by analysing selected elements of resilience, based on the Coastal Community Resilience (CCR) framework, and by dis
tinguishing between the cognitive, normative and procedural dimensions of EWSs. The findings indicate that (1) recent calls to 
develop participatory and people-centred EWSs as promoted by the Hyogo Framework for Action 2005 -  2015 have not been 
sufficiently translated into action in the implementation of national policies and strategies for early warning; (2) policy and 
guidance places significantly more emphasis on the procedural compared to the normative and cognitive dimensions of EWSs; 
(3) practitioners engaged in early warning and disaster risk reduction operate in contexts shaped by multiple stakeholder 
agendas and face considerable challenges in negotiating diverse needs and priorities; and (4) few platforms currently exist that 
enable stakeholders to coordinate and reconcile agendas, negotiate joint targets, share knowledge and critically reflect on 
lessons learnt, and to improve the integration of early warning with other priorities such as livelihoods improvement, natural 
resource management and community development.
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1. Introduction: Linking early warning with  
com m u n it ies  at risk

Following the 2004 tsunami, the developm ent of 
the Indian Ocean Tsunami W arning and Mitiga
tion  System was initiated at the World Conference 
for Disaster Reduction in  2005 under the lead of 
the United Nations Education Scientific and 
Cultural Organization's Intergovernm ental 
Oceanographic Commission. Initial consultations 
undertaken by the Stockholm Environment 
Institute (SEI) w ith stakeholders in  2008 em pha
sized th a t a large num ber of organizations were 
engaged in  early warning system (EWS) develop
m ent and community-based disaster risk m an
agement (CBDRM) in the region and that 
considerable knowledge regarding com m unity 
linkages of the EWS existed. However, concerns 
were voiced th a t the technological aspects of

EWS developm ent had been receiving consider
ably m ore attention th an  hum an aspects such as 
hazard awareness, disaster preparedness, reconcil
ing priorities in  the context of m ultiple agendas, 
and m otivation and support for CBDRM activities 
tha t link w ith early warning efforts. Even though 
the im portance of addressing com m unity linkages 
in  EWSs is strongly emphasized in  current gui
dance, practitioners face considerable challenges 
in  applying these insights in  their operational con
texts. Based on these findings, SEI, together w ith 
regional partners, conducted a multi-stakeholder 
participatory assessment to provide a platform 
for EWS stakeholders, to  create an improved 
understanding of the challenges and enabling 
conditions for practitioners to  im plem ent rec
om m endations and guidance.

In hazard early w arning systems (EWSs), the 
term  'last m ile' or 'last kilom etre' is frequently
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used to  describe the dissem ination of a w arning of 
an im pending hazard to  the largest num ber of 
people at risk in  the shortest possible time. The 
developm ent and im plem entation of effective 
systems and procedures for the delivery of cred
ible warnings is typically seen as a considerable 
challenge -  so m uch so th a t some actors refer to 
the 'last 99 miles' (e.g. Hollister, 2008, personal 
com m unication). The term  'last m ile' has been 
criticized by some researchers (e.g. Richardson 
and Paisley, 1998; Twigg, 2003; Lassa, 2008; 
Kelman, 2009) because it refers to  an  approach 
in  w hich the delivery of warnings to  the people 
at risk is the last step in  a top-dow n approach to 
EWS developm ent. In their view, EWSs should 
be developed using a bottom -up approach tha t 
prioritizes the needs of the com m unities/users 
and engages them  m ore actively in  the develop
m ent of the system. In this approach, the in ter
face of the com m unity w ith  the EWS is seen as 
the 'first m ile'. Others regard this distinction 
as semantics. Some actors refer to integrated 
'end-to-end ' or 'people-centred' EWSs tha t 
address all stages of early warning, from hazard 
detection and w arning to com m unity-level 
response (US-IOTWS, 2007).

The no tion  of the last mile has been popular
ized in  the Indian Ocean in  relation to  tsunam i 
EWS developm ent. As a notion, it is understood 
and interpreted differently by different actors. 
For example, LIRNE Asia in  Sri Lanka regards the 
last mile as a challenge for rural com m unities to 
access m edia and address this by supplem enting 
traditional m edia channels for w arning dissemi
nation  w ith  additional technologies (LIRNE 
Asia, 2008). The US Indian Ocean Tsunami Early 
W arning System (IOTWS) distinguishes between 
'upstream ' and 'dow nstream ' com ponents of 
the EWS and identifies education, m itigation 
efforts, identification of safe areas and develop
m ent of local decision-making procedures as pri
orities for 'last m ile' assistance (US-IOTWS,
2007). Singh Bedi (2006) understands the 'last 
m ile' as the capacity of the com m unity to  take 
action in  response to  a received w arning and 
therefore supports the developm ent of the 
capacities of local institutions. From the

perspective of policy im plem entation, it is n o t 
relevant to  seek a universal definition of the first 
m ile/last mile. Rather, the diversity in  in terpret
ations h in ts at the complexities associated w ith 
the links betw een technology and com m unities 
in  the developm ent of national EWSs in  the 
Indian Ocean Region and the current challenges 
associated w ith  im proving this link.

After the 2004 tsunami, the United Nations Edu
cational, Scientific, and Cultural Organization's 
(UNESCO) Intergovernm ental Oceanographic 
Com mission (IOC) received a m andate from 
the in ternational com m unity to  coordinate the 
establishm ent of the IOTWS at the World Confer
ence on Disaster Reduction (WCDR) in  2005. The 
Hyogo Framework for Action 2005-2015  (HFA) 
was adopted at the WCDR and recognizes early 
w arning as an effective tool to  reduce vulnerabil
ities, save lives and help protect livelihoods and 
national developm ent gains, and to  im prove pre
paredness and response to  natural hazards. The 
HFA takes on the  more critical perspective of the 
'last m ile' in  stressing th a t disaster risk reduction 
(DRR) m ust be 'underp inned  by a m ore pro-active 
approach to  inform ing, m otivating and invol
ving people in  all aspects of disaster risk reduction 
in  their own local com m unities' th rough  m ulti
stakeholder and cross-sectoral partnerships (UN/ 
ISDR, 2005, p. 2). One participant concluded 
th a t a core message from the WCDR was th a t 'to  
be effective early w arning systems m ust be 
em bedded in, understandable by, and relevant 
to  the com m unities w hich they serve' (Moench,
2005).

The WCDR also saw the launch of the In ter
national Early W arning Programme (IEWP) and 
the form ation of the Intergovernm ental Coordi
n ation  Group (ICG). The ICG was formed under 
the auspices of the IOC to serve as the regional 
body to  p lan and coordinate the design and 
im plem entation of the IOTWS. The ICG initially 
established four working groups at the First 
Session of the ICG/IOTWS tasked w ith develop
ing the technical plans for the w arning system. 
The discussions of this m eeting focused on tech
nology transfer, and two additional working 
groups, one on risk assessment and the o ther on
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m itigation, preparedness and response, were 
established at the Second and Third Sessions of 
the ICG/IOTWS, respectively. In 2005 the 
U nited Nations Secretary-General requested a 
global survey of EWSs w ith  a view to advancing 
the developm ent of a global EWS for all natural 
hazards (UN/ISDR, 2006a). The report concluded 
th a t while some w arning systems were well 
advanced, there were num erous gaps and short
comings, especially in  developing countries and 
in  term s of effectively reaching and serving the 
needs of those at risk. Also in  2005, national 
assessments of 16 Indian Ocean countries were 
conducted to  identify capacity-building needs 
and support requirem ents for developing an 
IOTWS (www.ioc-tsunami.org). The assessments 
investigated the legal state of affairs and national 
institu tional structures, bu t did n o t address issues 
relating to  the 'last m ile' (IOC et al., 2005).

As part of the international response to the 2004 
tsunami, the US Agency for International Develop
m ent launched the US-IOTWS Program in August 
2005 (US-IOTWS, 2008). This two-year programme 
aimed to  provide technical assistance to  the region 
through an integrated 'end-to-end' approach that 
addressed all aspects of EWS development from 
hazard detection and w arning to  com m unity- 
level response (US-IOTWS, 2008). The pro
gramme included regional, national and local as 
well as cross-cutting activities encompassing all 
28 Indian Ocean countries bu t focused in  particu
lar on  Indonesia, Sri Lanka, India, Thailand and 
the Maldives. The Third International Confer
ence on Early W arning in  2006 emphasized the 
need to strengthen the IEWP and the Platform 
for the Prom otion of Early W arning (PPEW, 
2009) as part of the United N ations International 
Strategy for Disaster Reduction (UN/ISDR) 
system, and to  develop concrete measures and 
project ideas to  im plem ent the HFA (UN/ISDR, 
2006b). A key outcom e was the establishm ent of 
the Indian Ocean Consortium , a multi-agency 
consortium  th a t aims to  support the develop
m ent of national com ponents of the IOTWS by 
fostering coordination m echanism s am ong gov
ernm ents, supporting im plem entation of 
national plans for tsunam i warning, and creating

linkages between regional efforts (IOC, 2008). In 
2007, 25 out of 28 IOTWS participating countries 
had established official focal points for dissemi
nating warning infonnation (UN/ISDR, 2007b). 
In December 2007, the US Government and 
UNESCO/IOC co-sponsored a forum in Bangkok, 
Thailand, to review progress and define priorities 
for future development and sustainability of the 
IOTWS with national and regional partners at a 
transition  workshop (US-IOTWS, 2008).

Enquiries undertaken  by the Stockholm  
E nvironm ent Institu te  (SEI) and partners in  
2008 w ith  regional stakeholders, includ ing  the 
UN/ISDR, the  U nited N ations D evelopm ent Pro
gram m e Regional Centre for Asia and  the  Pacific 
and the  Asian Disaster Preparedness Centre 
(ADPC), indicated  th a t despite the actions 
taken so far, there was am ong policy makers 
and practitioners at in terna tional and regional 
levels a w idespread sense of a lack of im plem en
ta tio n  on the 'last m ile ' and the  m ainstream ing 
of DRR as prom oted  u nder the  HFA. Following 
the  typology of Smith (2005), there has been sig
n ificant investm ent in  two of the  three in ter
related stages of the early w arning process, 
nam ely evaluation/forecasting (the scientific 
and technical dim ension) and w arning/dissem i
n atio n  (the institu tional and  political d im en
sion), b u t little a tten tio n  to  the  response (the 
h u m an  dim ensions of risk perception and 
decision m aking) (see also Hamza, 2006). In 
2006, 20 of the  28 IOTWS participating countries 
lacked response plans for early w arning (UN/ 
ISDR, 2006b, 2007b). UN/ISDR stated at th a t 
tim e th a t 'w hat needs to  be done to  address the 
shortcomings is n o t a mystery, bu t has been 
already laid out in  general terms in  a succession 
of docum ents and meetings over the last decade' 
(UN/ISDR, 2006a, p. vi). The ICG/IOTWS Sec
retariat noted th a t 'for all the progress and 
im provem ent at the detection end of the system, 
the hard reality is tha t m uch remains to  be done 
to  ensure dissemination of effective warnings 
and improve the preparedness of com m unities to 
respond to  such w arnings' (Elliot, 2006, p. 5).

The aim of this paper is to  explore the links 
between technology and com m unities in  the
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developm ent of national EWSs in  the Indian 
Ocean Region. Departing from the challenges 
associated w ith  im plem enting policy for EWSs 
on the 'last m ile', it aims to  illustrate how the 
current challenges of im plem enting the HFA 
and national action plans derive from the fact 
th a t the critical perspective on the 'last m ile' 
espoused in  the HFA is no t translated in to  action.

2. Methodology

2.1. Framework for exam ining EW S policy  
im plem enta tion

W hile the  end users of early w arnings have been 
subject to  a great deal of research, very few sys
tem ic enquiries have been conducted in to  the 
divergent experiences and priorities of actors in  
the entire w arning chain and how these influ
ence policy im plem entation . In th is paper we 
depart from the  appreciation th a t early 
w arning and  DRR address 'over-determ ined ' p ro 
blems, th a t is, problem s th a t are characterized by 
m ultiple legitim ate perspectives on w hat consti
tutes the  actual causes of a given risk (Powell and 
Jiggins, 2003). Because 'outsiders ' and 'insiders' 
m easure and  describe risk in  very different ways 
(Salter, 1996; Twigg, 2003), in  over-determ ined 
problem  situations, the d istinction  betw een 
risk perception and actual risk loses its justifica
tio n  (Beck, 1992). Just as people in  a w arning 
situation  do n o t always respond ra tionally  to  
warnings (e.g. Buchanan-Sm ith and Davies, 
1995; Thom alla and Schmuck, 2004), EWS 
im plem entation  is n o t an  entirely  rational and 
logical process. Rather, it consists of a wide 
range of social and organizational processes 
th a t em ploy technological m eans to  reduce 
risks and losses (Hamza, 2006). W arning chan
nels can thus be described as chaotic patchw orks 
of com m unication  (Andersen, 2007) th a t require 
m ultiple iterative coordinative actions betw een 
agencies, officials and citizens (Rego, 2001; De 
Marchi, 2007).

The challenge of im plem entation suggests tha t 
existing policy and guidance for early warning 
cannot fulfil its role if it is treated as a knowledge

prescriptive instrum ent. Instead, it has to  be 
understood as a process th a t builds principles 
for action for com m unities of practice, creating 
a 'space of m eaning ' w ith theories for action, 
social change and instrum ents for im plem en
tation  (SLIM, 2004). Because each operational 
context is unique, stakeholders who aim to 
im plem ent a policy or strategy have to  learn 
their way in to  this im plem entation, often w ith 
a considerable need for innovation. This places 
im plem entation of recom m ended actions in  a 
'com m unity  of practice', a group of stakeholders 
w ho are interacting regularly in a certain 
m anner and w ith  a certain set of values, assum p
tions and actions (Wenger, 1998).

The approach outlined by the US-IOTWS 
guide for Coastal C om m unity Resilience (CCR) 
(US-IOTWS, 2007) can be used to  illustrate this

TABLE 1 Resilience elements and desired outcomes 
(US-IOTWS, 2007)

A. Governance: Leadership, legal fram ew ork an d  Institutions 

provide enabling conditions for resilience through com m unity 

Involvement with governm ent

B. Society and econom y: C om m unities are  e n g a g e d  In diverse 

an d  environm entally su sta inab le  livelihoods resistan t to h azard s

C. Coastal resource m anagem ent: Active m an ag em en t of 

coasta l re so u rces  su s ta in s environm ental se rv ices and 

livelihoods an d  red u ces  risks from coasta l h azard s

D. Land use and structura l design  Effective land u se  and 

structural d es ig n  that com plem en t environm ental, econom ic  

an d  com m unity g o a ls  an d  red u ce  risks from h azards

E. Risk know ledge: Leadership an d  com m unity m em bers are 

aw are of h azard s an d  risk Information Is utilized w hen making 

d ec is io n s

F. Warning and evacuation: The com m unity Is c a p a b le  of 

receiving notifications an d  alerts of coasta l h azards, warning 

at-risk populations and  Individuals acting  on the alert

G. Em ergency response: M echanism s an d  netw orks are 

e s tab lish ed  an d  m aintained to resp o n d  quickly to coasta l 

d isa s te rs  and  a d d re ss  em erg en cy  n e e d s  at the com m unity 

level

H. D isaster recovery: P lans are  In p lace  prior to hazard  even ts 

that acce le ra te  d isa s te r  recovery, e n g a g e  com m unities In the 

recovery p ro cess , and  minimize negative environm ental, social 

an d  econom ic  Im pacts
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point. The framework, developed in  a series of 
workshops w ith governm ent agencies, n o n 
governmental organizations (NGOs) and individ
uals, comprises eight elements essential for CCR 
(Table 1). These elements of resilience incorporate 
long-term planning and im plem entation, hazard 
event-oriented resilience elements and govern
ance, which provide the enabling framework for 
resilience in  all other elements. Risk knowledge is 
similarly a cross-cutting requirem ent w ithin each 
resilience elem ent (US-IOTWS, 2007).

In the CCR, each resilience elem ent is assessed 
w ith  reference to  a benchm ark th a t represents the 
desired conditions against w hich the resilience 
status of a coastal com m unity is evaluated 
(US-IOTWS, 2007, pp. 3 -4 ). The resilience of 
the com m unity is evaluated by using selected 
rating systems to  rank the assessment results 
against these benchm arks, to position the 
current situation of the com m unity and to 
suggest plans and m eans for action.

W hen investigating policy and  guidance for 
EWS developm ent as a process in  w hich  know l
edge is jo in tly  constructed  by the  stakeholders 
involved, th ree d im ensions can be discerned: 
cognitive, norm ative and  procedural (SLIM,
2004). These can be expressed in  the  language 
of th e  CCR fram ew ork as follows (Figure 1):

1. Normative dimension: The identification of the 
resilience benchm ark implies an implicit 
theory  of social change through w hich to 
determ ine w hat qualities and levels are to be 
considered desirable for each element.

2. Cognitive dimension: The rating of current 
levels of resilience against the desired and the 
creation of plans for action depends on the 
cognitive styles of those involved.

3. Procedural dimension: The developm ent and 
application of m eans and instrum ents to 
move from the current level of resilience

Governance

Society A 
Economy

Coastal Resource 
Management

Land Use &
Structural Design

Warning 
& Evacuation

Risk Knowledge
Rating of curren t resilience: Cognitive d im ension, which 
e n ab le s  people to define their resilience in the  p resen t

N Procedura l d im ension  w hich specifies 
m eans and  in strum en ts

Benchm ark of ideal resilience: Normative d im ension 
w hich im plies a theory  of social ch an g e  which 
identifies w hat kind/level of resilience is desirab le

FIGURE 1 Role of normative, cognitive and procedural dimensions of EWS policy, exemplified with the CCR framework 
Source: US-IOTWS, 2007.
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towards the desired one are em bedded in  a 
process of in teraction between stakeholders.

2.2. S takeh o lder consultations o f la st m ile  
im plem en ta tion  experiences

A participatory assessment was conducted in 
2008 to  provide a platform  for stakeholders to 
jointly create an  im proved understanding of the 
challenges and enabling conditions for different 
actors to  im plem ent recom m endations and gui
dance to  strengthen technology -  com m unity 
linkages of EWSs (the 'last m ile'). In June 2008, 
organizations from the region were invited to  par
ticipate in  the assessment through email com 
m unication. SEI, in  collaboration w ith  ADPC 
and Raks Thai Foundation (RTF), undertook a 
series of stakeholder consultations in  Thailand, 
Sri Lanka and Indonesia between July and 
December 2008. Consultations were held w ith 
governm ent agencies involved in  disaster m an 
agement, coastal resource m anagem ent and com 
m unity  developm ent at different adm inistrative 
levels, in ternational and national NGOs and 
com m unity-based organizations (CBOs), and 
com m unities at risk from tsunam is and other 
coastal hazards (Table 2) in  order to  elicit factors 
at the national, provincial and district level tha t 
contribute to  or lim it the effective im plem en
tation  of early warning. This reflects m any of 
the same stakeholder groups th a t participated in 
the CCR framework developm ent, and also 
more local groups and com m unities.

The following questions guided the research 
process:

W hat is the state of understanding of EWS 
com m unity linkages ('last mile')?
W hy are identified issues for the last mile no t 
being addressed?
W hich conditions enable/hinder stakeholders 
to  im plem ent recom m endations in  practice? 
W hich learning process are organizations 
going through  to  be able to  im plem ent 
policy and practice recom m endations?

TABLE 2  Participating agencies, organizations and 
communities in selected case studies in Sri Lanka, Thailand 
and Indonesia

Sri Lanka

•  D isaster M anagem ent C entre (DMC), Ministry of D isaster 

M anagem ent & H um an Rights

•  Ministry of F isheries an d  A quatic R esources

• C oastal Conservation D epartm ent (CCD)

• D epartm ent of M eteorology

• Sri Lanka Red C ross (SLRC)

• UNDP D isaster M anagem ent Program

• IUCN -  The World Conservation Union, Sri Lanka Country Office

• Practical Action

• LIRNE Asia

• Sew alanka Foundation

• Mawella village of H am banto ta  District

Krabi Province, Thailand

•  Thai D epartm ent of D isaster Prevention an d  Mitigation

• Krabl Provincial Administration Division of Public W orks

• Krabl Provincial Administration O rganization (PAO)

• Raks Thai Foundation

• Thai Red C ross

• Save the A ndam an Network (SAN)

• Monitoring, Control an d  Surveillance (MCS) fisheries network

• E m ergency Service (EMS)

• O ne T am bon O ne Security (OTOS)

• CBDRM com m ittee, village Ban Klong P rasong

• CBDRM com m ittee, village Ban ThaKlong

• CBDRM com m ittee, village Ban Thalane

• R escue  Team  for m arine acc id en t m anag em en t, Koh Punyee

• CBDRM com m ittee, village Ban Nam Khem

Indonesia

Padang

•  PUSDALOPS (Provincial 24/7 Em ergency O perations Centre)

•  Kom unltas S lag a  Tsunam i (KOGAMI)

• C entre for D isaster S tudies, A ndalas University

• BAPPEDA (Municipal G overnm ent Planning Board for 

P adang)

• Municipal G overnm ent 

Banda A ceh

•  IFRC

• G erm an Red C ross

• Am erican Red C ross

• Irish Red C ross

Continued
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TABLE 2  Continued

•  GTZ Aceh Rehabilitation an d  Reconstruction P rogram m e

• BRR (Agency for Rehabilitation an d  R econstruction for Aceh 

an d  Nias)

•  S e a  D efence C onsultants

•  Tsunam i an d  D isaster Mitigation R esearch  C entre (TDMRC)

Jakarta

•  UNDP Crisis Prevention an d  Recovery Unit (CPRU)

• Indonesian  Red C ross (Palang Merah Indonesia  -  PMI), 

A ceh D arussalam  C hapter

•  Indonesian  Institute of S c ien ces (L em baga llmu 

P en g e tah u an  Indonesia  -  LIPI)

•  GTZ International Services

•  B adan Naslonal P en an g gu langan  B en can a  (BNPB)

•  B adan Meteorologl d an  G eoflslka (BMG), ASEAN 

E arthquake Information Centre, Earthquake Engineering and  

Tsunam i Division

•  S tate  Ministry of R esearch  and  T echnology (RISTEK)

• Information Centre for R esearch on Natural D isasters (PIRBA)

• UNESCO Indonesia, Jak arta  Tsunam i Early W arning C entre 

(JTIC)

•  BGR

• UNDP

• GITEWS Early W arning & Mitigation Centre

To understand how organizations seek to 
im plem ent policy in  their specific operational 
context, the consultations were guided by a 
m ethodology of investigating innovation  his
tories (Douthwaite and Ashby, 2005). This tool 
enables people w ho have been involved in  a 
learning process to  record and reflect on  how 
this learning took place. An adapted version of 
the policy life cycle of Parsons (1995, cf. 
Lindahl, 2008) was used as a dialogical tool in  dis
cussions w ith  stakeholders to  explore the gui
dance and policy related to  the 'last m ile'. Case 
studies for detailed analysis were identified and 
selected based on the following criteria:

The selected cases were highly exposed to 
coastal hazards.
There was a d o m in an t sense am ong decision 
makers of the  urgency in  establishing an 
EWS.

The actors and initiatives placed a significant 
emphasis on issues relating to  early warning 
and disaster preparedness.
The selected cases addressed m ultiple hazards. 
The selected cases represented operations at 
different scales and/or different organiz
ational entry points for the project team.
The selected cases exhibited different levels of 
hazard awareness and different levels of pre
vious disaster preparedness experiences.

3. Key findings

In this section, we discuss the evidence from the 
stakeholder consultations, substantiated w ith 
secondary data, in  terms of the norm ative, cogni
tive and procedural challenges associated w ith 
EWS im plem entation. Three selected CCR 
elem ents and benchm arks are used as points of 
departure for this discussion, nam ely the two 
cross-cutting elem ents governance and risk 
knowledge, and one th a t focuses on  the concrete 
aspects of w arning (Table 3). Each section below 
therefore starts w ith  a discussion of the norm ative 
challenges associated w ith  the often very diverse 
views on what, for each stakeholder, comprise 
desirable qualities of resilience.

3.1. Governance

3.1.1. N orm ative: Trajectories o f social change  
Disasters can affect everyone and the HFA 
describes them  as 'everybody's business'. They 
unite stakeholders despite o ther diverging in ter
ests. However, EWS plans and actions have 
a bearing on and are themselves affected 
by longer trajectories of social change. The 
im plem entation  of EWSs after the 2004 tsunam i 
has taken place in  a contested legal environm ent. 
For example, in  Banda Aceh, Indonesia, the peace 
process and the trem endous scale of the recon
struction efforts shape the understanding of 
EWSs. The tsunam i has also led to  decim ation in 
governm ent capacity. In Sri Lanka the contested 
coastal buffer zone policy has led to  conflict and 
increasing disparities between social groups. The
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G overnance : Leadership, ■  

legal fram ew ork and 

Institutions provide 

enabling conditions for 

resilience through 

com m unity Involvement 

with governm ent

Risk know ledge :

Leadership and  com m unity 

m em b ers are aw are of 

h azard s an d  risk 

Information Is utilized w hen 

m aking decisions

Warning and evacuation: 

The com m unity Is cap ab le  

of receiving notifications 

and  alerts of coastal 

hazards, warning at-risk 

populations an d  Individuals 

acting  on the alert

EWS developm en t can  

have bearing  on and  can  

be  affected  by 

socio -econom ic  factors 

and  trajectories of social 

ch a n g e  In society  and  

com m unities

■  The norm s of stakeho lder 

participation In generating  

risk know ledge are 

co n tes ted

■  Low trust In EWS providers 

underm ines the confidence  

In risk know ledge

■  De facto priorities of 

national an d  sub-national 

decision  m akers conflict 

with the sta te d  g o a ls  of the 

regional EWS

Sectoral fragm entation of ■  

sub-national DRM planning 

underm ines Integrating 

fram ew orks an d  collective 

ac tions 

■  Lack of m ech an ism s for 

facilitating ex ch an g e  of 

diverging stakeho lder 

p ersp ec tiv es lead s  to 

duplication of efforts and  

lack of Integration

■  The prevailing political 

econom y of know ledge In 

EWS developm ent 

disqualifies co m p e ten c ie s  

of m any stakeho lders

■  CBDRM guidance/policy  

p ro m o tes know ledge 

prescriptive and  

ex p ert-b ased  a p p ro a c h e s

■  Decentralization Implies 

additional roles and  

responsibilities for 

provincial an d  district 

governm ent authorities with 

limited or no additional 

financial an d  hum an 

re so u rces

■  Tsunam i EWSs dom inate  

an d  a  m ulti-hazard 

ap p ro a c h  Is rarely 

Integrated

M ethodological 

polarization betw een 

top-dow n governm ent 

ap p ro ach  to provide EW 

technology  an d  bottom -up 

NGO ap p ro ach  that 

fo c u se s  on

com m unity -based  d isa ste r 

p re p a re d n e ss

■  Lack of m echan ism  for 

feeding back  CBDRM 

le sso n s  learnt to the 

formulation of policy and  

gu id an ce

■  Risk know ledge for CBDRM 

Is a p p ro a c h e d  a s  

prescriptive aw aren ess  

p rog ram m es

■  EWSs Introduce artefacts 

a s  sy s tem s of sym bols that 

have to be  Internalized an d / 

or co n structed  by use rs

■  Norm s of stakeholder 

participation conflict with 

the know ledge prescriptive 

education  p rogram m e

■  D espite co nsiderab le  

International funds for the 

developm ent of national 

EWSs In the short term, 

there Is a  lack of 

sub-national funds 

available

■  Reliance on volunteerlsm  

an d  c o n ce rn s  over the 

long-term  sustainability of 

newly c rea ted  governm ent 

Institutions, such  a s  

resea rch  facilities and  

operational em ergency  

cen tres

TABLE 3  Summary of current challenges in EWS implementation organized according to selected resilience elements from the 
CCR framework and the three dimensions of EWS policy/guidance

Resilience elem ent Normative ch a llen g es Cognitive challen g es Procedural cha llen g es
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same com m unities th a t have been disadvantaged 
by this policy are now expected to  participate in  
EWS developm ent (Ingram et al., 2006). In 
Banda Aceh, a similar idea to create a coastal 
buffer, the so-called 'blue zone', was no t enforced 
because of resistance from fishing com m unities 
and the absence of initiatives to  support alterna
tive livelihoods. High disaster impacts in  Asia 
are frequently attributed to  ineffective measures 
to  address increasing vulnerabilities arising from 
population growth, poorly planned urbanization 
and other socio-economic factors. In Krabi Pro
vince, Thailand, land acquisition by private 
investors th a t are in  alliances w ith  influential 
people in  villages and tam bons in  m any cases 
push poor and m arginalized people to  areas 
exposed to  hazards.

Due to  the power associated w ith EWSs, that is, 
in  mobilizing large numbers of citizens, the posses
sion and sharing of knowledge can be highly poli
ticized. In Padang, Indonesia, bo th  the provincial 
and the district government have responsibility 
for disaster managem ent. Development actors 
there experience an ongoing tension due to the 
stmggle for authority between the two agencies 
arising from ambiguities in  their respective m an
dates. In Sri Lanka, staff at the Disaster Manage
m ent Center (DMC) described similar challenges 
of power sharing between government depart
ments. In Krabi Province, provincial government 
officials raised concern tha t surveys conducted by 
the Departm ent of Disaster Prevention and Mitiga
tion after the 7 July 2008 drill were no t shared with 
the provincial departments. M oench (2005) 
argued tha t the legitimacy of authority can be a 
dilemma w hen agencies fight for seizing mandates. 
Some argue tha t cunen t policies relating to EWSs 
support existing power structures bu t increase 
social vulnerability w hen disaster risk m anage
m ent (DRM) is n o t integrated into wider develop
m ent policies (Heijmans and Victoria, 2001).

3.1.2. Cognitive: Sectoral fragm entation and  
duplication o f efforts
There is a continuing cognitive challenge in  
integrating com m unity-based disaster risk

m anagem ent (CBDRM) w ith sectoral policies, 
and in  developing standard operating procedures 
(SOPs) at sub-national levels. Linking coastal 
zone m anagem ent and disaster preparedness 
requires the developm ent of new m ental models 
and shared theoretical frameworks for action 
w ith new roles and responsibilities, for example, 
to  ensure th a t resettlem ent does n o t occur in 
areas highly exposed to  hazards or in  areas im por
tan t for food production. In m any cases, CBDRM 
practitioners have to  frame and repackage EWSs 
in  innovative ways to address o ther priorities 
such as livelihoods im provem ent and overall 
developm ent planning, particularly w hen 
working w ith  large num bers of partners. In 
Krabi Province, th is comprises alignm ent w ith 
restoration and expansion of mangrove ecosys
tem s to  increase food security and reduce hazard 
impacts. In Sri Lanka, there is an am bition to 
use the 2010 revision of the national coastal 
zone m anagem ent plan to enable DRM activities 
to  build on existing m anagem ent stm ctures and 
staff resources at the lowest levels of governm ent 
through integrated coastal zone m anagem ent 
and special area m anagem ent planning.

Divergences in  w hat actors consider desirable 
benchm arks of institu tional coordination and 
leadership can result in  a duplication of efforts 
and lack of capacities and progress. However, par
allel efforts can also be a m anifestation of 
attem pts to  com plem ent or improve existing 
initiatives. Some claim th a t w hat m ight be per
ceived as a duplication of efforts reflects a distri
bu tion  of labour am ong governm ent and NGOs 
(Shaw, 2006). Several NGOs in  Sri Lanka regarded 
their DRM and EWS projects as contributions to 
governm ent technical instalm ents, focusing on 
the strengths of NGOs, nam ely participatory 
engagem ent w ith com m unities. One example of 
this is the Hazinfo project (Evaluating Last Mile 
Hazard Inform ation Dissemination) led by 
LIRNE Asia in  Sri Lanka (LIRNE Asia, 2008). 
EWSs tend  to  evolve in  a piecemeal fashion 
(Davis et al., 1998) and often ride on the back of 
political and financial windows of opportunity, 
aligned w ith  past and ongoing initiatives by 
various stakeholders. For instance, in  Sri Lanka,
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the Disaster M anagem ent Act had  been in  the 
pipeline long before the 2004 tsunam i, bu t was 
only officially launched in  2005. Similarly, in 
Indonesia, the Badan M eteorologi dan Geofisika 
described how it had attem pted to  gather 
support for developing a national EWS in  2003, 
bu t only after the 2004 tsunam i did local govern
m ent express full com m itm ent.

3.1.3. Procedural: Polarized approaches and lack 
o f feedback from  practice
Norm ative divergence and cognitive fragm enta
tion  can lead to  polarizations at the procedural 
level if m echanism s to  create synergies are 
absent. This is seen m ost strongly in  the tension 
between w hat is frequently described as a 
'top-dow n governm ent approach' to provide 
EW technology ('hardware') and a 'bottom -up 
NGO approach' th a t focuses on com m unity- 
based disaster preparedness ('software'). This is 
linked to notions of NGOs being 'over- 
participatory', focusing too strongly on engage
m ent w ith  com m unity organizations th a t lack 
legal status, and avoiding the governm ental 
bureaucracy (see also Lukitasari, 2006). In Krabi 
Province, com petition for donor support has 
underm ined previously w ell-functioning 
relationships between NGOs. In Indonesia, 
donor funding has been largely allocated to  high- 
profile programmes, m any of w hich do n o t pay 
atten tion  to  the actual needs of com m unities.

Sub-national platform s for dialogue between 
governm ent, NGOs and CBOs play a cmcial role 
in  enabling stakeholders to  build operational 
relationships w ith  com m unities of practice w ith 
other norm ative and cognitive standpoints. 
However, despite the growth of sub-national 
stakeholder networks, there are few adaptive 
m echanism s th a t enable feedback of lessons 
learnt for CBDRM from practice to  policy. Many 
national and in ternational workshops and con
ferences have been conducted but these events 
have been criticized for their focus on high-level 
policy goals, concepts and/or theories. NGOs 
voiced concerns th a t governm ent representatives 
rarely stay on after their own presentations to

learn from the ensuing discussions or com m it to 
represent their institu tions in  stakeholder m eet
ings. Im portant im plem entation lessons thus 
tend  to  be only com m unicated to  staff working 
at lower governm ent levels w ho do n o t have the 
m andate to  respond to  the needs and do n o t 
have the capacity or authority  to  induce positive 
change w ith in  their organizations. A nother chal
lenge is the disconnect between expatriate staff, 
m any of w hom  have lim ited knowledge of the 
local context, and national and sub-national sta
keholders (see also ALNAP, 2003). Governm ents 
are also highly dependent on external consult
ants because of a lack of capacities to  conduct 
risk assessments. Such concerns m otivate criti
cisms th a t decisions are made w ithout consider
ing the needs of com m unities and th a t the form 
and procedures in  dialogues relating to  EWS 
developm ent should be more critically 
scmtinized.

3.2. Risk know ledge

3.2.1. N orm ative: C ontested  m echanism s for 
stakeho lder participation and d istrust in risk 
inform ation
The challenges associated w ith  developing effec
tive strategies for DRR have in  recent years led 
to  an increasing emphasis on  participatory p lan
ning  in  hum anitarian  work w ith  m ainstream ing 
of com m unity participation in to  in ternational 
DRR policy and hum anitarian  standards 
(ALNAP, 2003; de Ville de Goyet and Morinière,
2006). The Indonesian Disaster M anagem ent 
Law No. 24 of 2007 provides the legal basis for 
the participation of governm ent, NGOs, the 
private sector and com m unities. M any assess
m ents, however, highlight th a t such participa
tory approaches to  DRR are rarely taken (i.e. 
IEG, 2006). This is partly due to  the fact th a t 
goals of com m unity participation in  EWS policy 
reflect contested norm s regarding w hat constitu
tes good governance (see also Tingsanchali, 
2005). M any researchers in  the region rem ain 
unconvinced of the value of participatory 
m ethods, and DRR professionals are reluctant to
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give up  their integrity as 'experts' w hen the 
norm s of 'people-centred' early w arning have 
n o t yet been translated in to  institu tional 
changes in  research, agency and governm ent 
organizations. W hile one Sri Lankan NGO 
observed th a t 'there is a huge gap between the 
m ilitary m an and the com m unity ', o ther devel
opm ent professionals are of the opinion tha t 
m ilitary-controlled approaches to  DRR are more 
efficient th an  participatory models.

Because they  are excluded from national EWS 
planning decisions and processes, some individ
uals and com m unities disregard official warnings 
and instead take their own initiatives to warn and 
evacuate. These actions are guided by traditional 
knowledge of the hydro-meteorological changes 
(e.g. in  the Indonesian Simeulue Islands) and 
employ TV, walkie-talkies and alternative 
speaker systems (see also TAW, 2007).

In some villages a lack of tm st in  the govern
m ent is rooted in  a general suspicion of govern
m ent agencies because of rum ours/evidence of 
fraud and corm ption in  post-tsunam i com pen
sation paym ents for lost and dam aged items 
such as boats and fishing gear. This is further 
exacerbated where resource conflicts have 
created factions am ong local user groups. Such 
tensions are frequently n o t considered in  the 
negotiation betw een in ternational donor organ
izations and national and sub-national decision 
makers regarding ownership, roles and responsi
bilities between governm ents in  the region, in ter
national donor agencies and UN agencies.

3.2.2. Cognitive: A prescrip tive political econom y  
o f know ledge
Policy and guidance widely recognize th a t EWSs 
require a w ell-functioning com m unication 
system between the organizations comprising 
the w arning chain. Three sets of actors are typi
cally discerned: originators, interm ediaries and 
disseminators or recipients of w arning messages 
(Davis et al., 1998). The ICG/IOTWS Concept of 
Operations states th a t in  end-to-end early 
warning 'inform ation m ust flow from one end 
(detection) to  the o ther (com m unity response)

w ithout in term ption  or ambiguity (Elliot, 2006, 
p. 5). The 'last m ile ' is here situated in  the oper
ational context of the recipients, where effective 
com m unication depends on the transfer of infor
m ation from the national w arning centre to the 
com m unities. This view on com m unication is 
rooted in  a certain com m unication model, 
w hich by Lackoff and Johnsson (1980) has been 
term ed the 'condu it' m etaphor, th a t is, the 
assum ption th a t com m unication comprises the 
'conduit', or transfer, of objective inform ation 
between two or m ore stakeholders.

W hen the EWS is designed by the same actors 
th a t are tasked w ith m anaging it in  the warning 
situation, this com m unication m odel is extrapo
lated from the w arning situation to  the develop
m ent of the EWS. The distinction between 
'people w ith  inform ation ' and 'people at risk' 
(US-IOTWS, 2007) creates a political econom y of 
knowledge, w hich disqualifies the competencies 
of some stakeholders and prom otes knowledge 
prescriptive and expert-based approaches. For 
instance, the distinction between 'risk m anage
m en t' and 'com m unity  participation ' in  m any 
p lanning models m ight disconnect stakeholder 
involvem ent from knowledge generation. The 
atten tion  paid to  'indigenous knowledge' in 
Krabi Province and in  Indonesia is an example 
of an attem pt to  counter m arginalization of 
local knowledge. However, this can be proble
m atic if the validity of claims depends on judge
m ents of w hat comprises 'intergenerational 
w isdom ' or 'indigenousness'. Such judgem ents 
are often made by outsiders, for example, govern
m ent representatives or developm ent actors (see 
also Bankoff, 2001).

3.2.3. Procedural: Education and aw areness  
raising
A consequence of prescriptive approaches to  risk 
knowledge is to  emphasize a one-way teaching 
m odel in  public education and awareness pro
grammes. Education and awareness raising is 
deeply engrained as a core elem ent of m ost EWS 
frameworks (e.g. Perera, undated; CTEC, 2007). 
UN/ISDR states th a t a unanim ous view has
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emerged am ong hum anitarian  agencies 'th a t a 
better education and awareness of local com m u
nities on natural hazards could have contributed 
to reduce and m itigate the tragic hum an  losses 
caused by these events' (UN/ISDR, 2007a, p. 11). 
Indeed, one of the m ost com m only encountered 
problem  statem ents of governm ent and NGO 
staff across the three case studies was th a t of 
Tacking awareness' am ong com m unities.

However, EWS developm ent introduces arte
facts as systems of symbols th a t have to  be in ter
nalized and/or constructed by users if they are 
to be m eaningful. The prescription of w hat is con
sidered relevant risk knowledge m eans tha t 
warning a efacts such as sign-posts and risk 
maps are in  m any cases n o t relevant in  a particu
lar location or for a particular end user. In Krabi 
Province, evacuation routes were determ ined by 
the national governm ent based on the consul
tation  of topographic m aps w ithout visual 
on-site inspection of the characteristics of the 
village and the surrounding area. Because of a 
lack of consultation w ith  com m unities, suitable 
buildings th a t could be used as shelters, such as 
tem ples and schools, were no t considered. In 
one coastal com m unity, the villagers did no t 
trust the safety of the designated safe area and 
therefore evacuated to the neighbouring village 
instead during drills. In another location, a sign 
pointing to  a safe site had been erected, bu t the 
shelter was never constm cted due to  a lack of 
funds. Another concern was tha t evacuation 
signs were only in  English. One village rescue 
team set up additional signs in  Thai tha t advised 
people to  evacuate to  the local school and 
mosque. Similarly, the Sri Lankan Disaster M an
agement Act was criticized by a num ber of NGOs 
for lacking appreciation of how  local factors such 
as population density and cultural factors such as 
religion m ight affect the effectiveness of SOPs.

Very few docum ents aimed at guiding EWS 
developm ent entail critical a tten tion  to  the 
degree and nature of stakeholder involvem ent 
in  the project cycle. In a DRM project cycle used 
by some organizations in  Krabi Province, the 
evaluation phase is placed im m ediately before 
project closure and basic participatory

m onitoring and evaluation principles are n o t 
incorporated. W hile the HFA recognizes th a t 
indicators for quantifying and m easuring pro
gress for DRR m ust be m eaningful and credible 
to  a range of stakeholders, it provides no guidance 
as to  how  stakeholder participation m ight take 
place in  order to  develop and agree on context- 
specific indicators (UN/ISDR, 2008).

3.3. W arning and evacuation

3.3.1. N orm ative: Reconciling E W Ss and EIRM with 
other priorities
In m any countries in  the Indian Ocean region, 
national-level disaster preparedness planning has 
been considerably improved following the 2004 
tsunam i through new policy frameworks and a 
restructuring of the roles and responsibilities of 
different governm ent agencies for DRM and early 
warning (Tsunami Global Lessons Learned 
Project, 2009). In Sri Lanka, the Disaster Manage
m ent Act changed the legal environm ent for 
DRM and a restructuring of the governm ent is cur
rently ongoing w ith more power being transferred 
to  the DMC. But despite the increased importance 
given to disaster preparedness at the national 
level, decision makers at provincial, district and 
village level have to  reconcile new demands for 
disaster preparedness placed on them  w ith a 
range of other priorities. The value sets, willing
ness and priorities of local administrators to  a 
large degree determine to  w hat extent EWS and 
DRM policies and strategies are im plemented. 
This is particularly so in  decentralized governance 
systems such as in  Indonesia, where ultim ate fiscal 
and managerial responsibilities lie w ith the district 
and provincial governments.

There are different perceptions of the role of 
DRM in  relation to  o ther sectors. For example, 
in  Krabi Province, fisheries and tourism  are the 
two m ost im portan t econom ic sectors and the 
provincial governm ent sees the dem onstration 
of DRM activities as im portan t to  instil confi
dence in  the tourism  sector. In Indonesia, we 
came across the opposite; some local governm ent 
authorities resist the im plem entation  of disaster
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preparedness activities driven by the national 
governm ent because of concerns of the negative 
image this m ight shed on tourism  destinations. 
Similarly, in  the com m unities, the value of 
CBDRM as a tool for com m unity em powerm ent 
depends on the priorities and com m itm ent of 
local stakeholders to  engage in  risk reduction 
activities. Both vary markedly between com m u
nities, even in  those th a t were severely affected 
by the 2004 tsunam i. In Krabi Province, the 
DRM C om m ittee of Ban Tha Klong village devel
oped an EWS for sea-based transport, w hich con
tributes to  incom e generation through fishery 
and trade. Of the 84 households, 60 depend 
directly on fishery and m ost others are connected 
by family ties.

3.3.2. Cognitive: Taking a m ulti-hazard  
perspective
There is consensus am ong policy makers, prac
titioners and researchers th a t EWSs should 
address m ultiple hazards because such systems 
enable the integration of hazard inform ation 
sharing in  the context of broader societal devel
opm ent by linking preparedness and response to 
different kinds of hazards, including hydro
m eteorological hazards, as well as for instance 
biological hazards and hazards to  food security 
(see also M inam iguchi, 2005). The Hyogo 
Declaration stresses the im portance of '[...] 
integrated, m ulti-hazard, and m ulti-sectoral 
approaches [...]' to  build resilience to  disasters 
(UN/ISDR, 2005, p. 2) and the G8 Response to 
the Indian Ocean Disaster pledged th a t 'early 
w arning systems should cover as m any hazards 
as possible, n o t just tsunam is [...]' (G8, 2005).

However, there is little evidence in  the 
countries investigated th a t national EWSs cur
rently being developed consider any other 
hazards th an  tsunam is. The US-IOTWS, w hich 
includes Thailand and Sri Lanka, aimed to  apply 
a m ulti-hazard approach th a t sim ultaneously 
addresses tsunam is as well as o ther coastal 
hazards such as cyclones, sea swells, floods and 
earthquakes (www.iotws.org). However, in  the 
transition  workshop the lack of a m ulti-hazard

focus was identified as a m ajor gap (US-IOTWS,
2008). The Indonesian Tsunami W arning 
System, currently being developed through the 
G erm an-Indonesian  Cooperation for a Tsunami 
Early W arning System (GITEWS), focuses on tsu
namis, earthquakes and volcanic hazards (www. 
gitews.org). Some representatives from govern
m ent agencies inform ed us th a t they  aim to 
build a m ulti-hazard system in  the longer term, 
bu t o ther stakeholders voiced doubt as to 
w hether this will be accomplished.

Because of the diversity of needs and priorities 
at the local level, it is im portant to  frame pro
posed interventions for early w arning and DRM 
in contexts th a t are relevant in  addressing local 
priorities and building partnerships between 
different actors. Addressing m ultiple priorities 
w ith in  an integrated framework will also 
improve the coordination between different 
actors. This is particularly so w hen EWS develop
m ent as a political and social activity has to  be 
bought in to  by governm ent representatives as 
well as com m unity leaders. The Thai Red Cross 
and the RTF bo th  learnt th a t DRM activities 
m ust be planned w ith  local decision makers 
such as the village headm an to  ensure tha t 
response plans and EWS activities are properly 
sanctioned to  get buy-in from villagers.

W hile there is considerable potential for in te 
grating DRM in  the environm ental dom ain, 
there are to date few efforts to integrate DRM 
in to  developm ent p lanning processes in  order 
to  reduce disaster risks in  the recovery process 
and to  improve livelihoods. The World Conserva
tion  U nit in  Sri Lanka highlighted the potential to 
integrate DRM objectives w hen perform ing 
environm ental im pact assessments. Some actors 
have started to  link DRM w ith natural resource 
m anagem ent. This provides an incentive for com 
m unities to  engage in  DRM and ensures local 
ownership (see also Sudmeier-Rieux et al., 2006).

3.3.3. Procedural: Creating sustainable  
m echanism s for DRM funding  
Despite considerable in ternational funds for the 
developm ent of national EWSs in  the region,
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there are m any concerns regarding the distri
bu tion  of funding for early w arning and disaster 
preparedness activities. W hile m any sub-national 
authorities and non-governm ent actors experi
ence a shortage of funds, strict mles about the 
use of the significant volum e of donations from 
the in ternational com m unity m ean th a t a large 
proportion remains unspen t alm ost 5 years after 
the tsunam i. Some organizations lack the 
capacity to  absorb the large am ount of funding 
they received through  donations. Also, some 
donors are n o t aware of the budgeting procedures 
in  local governm ent agencies (Lukitasari, 2006; 
AD PC, 2006) and some local governm ent officials 
are reluctant to  provide funds dedicated to 
CBDRM (Managbanag, 2006).

As a consequence of the lack of resources at the 
local level, CBDRM relies heavily on volunteer- 
ism. The Sri Lankan Red Cross has 100,000 
trained volunteers; m any of these are pupils 
recm ited in  schools. In some villages in  Krabi Pro
vince, only those who have acted as volunteers 
are eligible for village elections. However, 
despite incentives such as health  care, skills tra in 
ing and im proved social status, and the dedica
tion  of volunteers, m any stakeholders voiced 
concerns about the longer-term  sustainability of 
disaster preparedness efforts because even volun
teers require basic financial support for oper
ational logistics such as transport, food and 
com pensation for the loss of incom e. In all 
three countries, the lack of funds to  pay or at 
least com pensate volunteers for their tim e is a 
cause of low staff reten tion  rates. The high tu rn 
over of volunteers and the need to  continuously 
recm it and train  new people th roughout project 
im plem entation puts a considerable strain on 
an organization's capacities. Frustration over the 
lack of resources also relates to  the inability of 
com m ittees and volunteers to  act and to  induce 
positive change in  their com m unities. Because 
m any of the volunteers have full-time occu
pations and no com pensation is provided for 
their time, they m ay no t participate in  im portant 
meetings. In the Philippines, lim ited local level 
funds for the im plem entation of national disaster 
preparedness policies m eans th a t village Disaster

Coordinating Councils/Committees are essentially 
'shell' organizations that are not functional in  emer
gency response (Heijmans and Victoria, 2001).

Innovative ways of addressing DRM financing 
have recently emerged in  the form of micro-credit 
arrangements. In Krabi Province, the establish
m ent of revolving loan funds provides a m ajor 
entry po in t for the RTF in to  EWS and DRM pro
jects w ith com m unity groups. In Sri Lanka, 
m any com m unity groups th a t are engaged in  
NGO and governm ent programmes were orig
inally formed to adm inister economic activities 
such as micro-credit schemes or loan funds. In 
Vietnam, Developm ent Workshop France pro
vides short-term  affordable loans to  reduce 
household vulnerability by strengthening house 
constm ction (Chantry, 2006). Improved finan
cing m echanism s are im portan t in  m aking DRR 
m ore effective (e.g. Southasiadisasters.net,
2005). In Sri Lanka, LIRNE Asia and Sarvodaya 
developed a new funding m odel to ensure the 
re ten tion  of staff. In the IOTWS, such 
com m unity-based micro-financing m echanism s 
have n o t received m uch a tten tion  and m any of 
the NGOs supporting such activities play only a 
m inor role in  EWS developm ent.

A. Conclusions

The insights obtained from this m ulti
stakeholder participatory assessment suggest 
th a t the critical perspective on the 'last m ile' 
espoused in  the HFA and other EWS policy and 
deliberations is n o t sufficiently translated into 
action in  the policy im plem entation process. 
This represents a m ajor barrier to  the develop
m ent of effective EWSs in  the region. There is 
hence an urgent need to  ensure th a t the emphasis 
on  people-centred w arning systems introduced 
w ith  the HFA does no t rem ain semantics, as is cur
rently perceived by m any practitioners.

The evidence presented in  this paper illustrates 
th a t practitioners operate in  contexts shaped by 
m ultiple stakeholder agendas and navigate 
diverse needs and priorities. However, policy rec
om m endations and guidance tend  to  focus
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predom inantly  on the procedural dim ension of 
EWS developm ent. More a tten tion  needs to be 
paid to  the cognitive and norm ative challenges 
in  positioning EWSs in  the wider trajectories of 
social change in  societies and com m unities at 
risk. Better platform s for knowledge sharing 
need to  be established to  enable stakeholders to 
collectively negotiate these challenges, to 
im prove the integration of early w arning w ith 
o ther priorities such as livelihoods im provem ent, 
natural resource m anagem ent and com m unity 
developm ent, and to  provide opportunities for 
critical reflection of 'on-the-ground' experiences 
and lessons learnt. Such m echanism s will 
require th a t local actors, such as district and 
m unicipal governm ent representatives, com m u
nity  leaders and NGO field staff, become more 
strongly involved in  the im provem ent of 
national policy objectives and action plans, for 
instance addressing the need for more sustainable 
funding m echanism s. However, the norm ative 
nature of stakeholder and com m unity partici
pation  m ust be better integrated w ith  existing 
governance cultures.

We have presented an application of the CCR 
framework to better appreciate the com plexity 
of the policy im plem entation  process. The origi
nal framework does n o t visually indicate the 
cross-cutting nature of governance and risk 
knowledge, bu t the above analysis highlights 
cross-cutting issues through the dynam ic feed
back from and to  o ther elements. In addition to 
the three dim ensions considered here, future 
work could address more specifically the feed
backs between all resilience elem ents and 
explore how unexpected events such as 
large-scale disasters affect the self-organizing 
capacities of societies at risk.
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