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SESSION II: IMPROVED COASTAL ZONE PLANNING AND 
MANAGEMENT 
 

Integrated coastal zone planning in Asian tsunami-affected countries 
 

Robert Kay1  
 

Integrated coastal management and planning are processes through which rational decisions 
are made concerning the conservation and sustainable use of coastal and ocean resources 
and space. The principles of Integrated Coastal Management (ICM) are well-known and 
widely accepted throughout the world, employing a suite of tools including marine protected 
areas (MPAs), land-use control, marine zoning and permit systems, conflict resolution, 
planning and fisheries management.   
 
In the aftermath of the 2004 Indian Ocean tsunami and its ensuing rehabilitation effort, the 
principles and objectives of ICM have been brought into stark relief. The clamor for quick 
action resulted, in many instances, in duplication and overlap of resources and effort. Poorly 
focused and uncoordinated initiatives meant that rehabilitation and reconstruction in affected 
areas were not always economically or environmentally sound. While principles of “build 
back better” were advocated in the reconstruction process, this was not always possible due 
to the pressing need to rebuild and rehabilitate hundreds of kilometres of devastated 
coastline, and re-establish livelihoods for displaced people.   
 
Very little forward thinking was adopted with regard to contingency risk planning and land- 
and marine-use planning in the Asia–Pacific region, with a general absence of integrated long-
term responses (i.e. a ten-year horizon). This highlights the pressing need for a coordinated 
integrated coastal area planning and management effort within the region. Well-formulated 
and implemented ICM plans may well have reduced the loss of lives and physical assets from 
the tsunami. For instance, had set-back areas along the coast been subject to enforcement, the 
mortality rate of marginalized fisherfolk would have been significantly reduced.  
 
The application of integrated planning approaches and mechanisms could help to overcome 
previous constraints and avoid the mistakes that are currently being faced in the tsunami 
rehabilitation effort, maximizing economic, social and environmental benefits at a regional 
scale. However, it must be remembered that ICM-planning strategies are designed to be 
long-term proactive approaches. In light of this, their ability to respond rapidly in the face of 
sudden catastrophic disasters is somewhat problematic. In this context, while clearly valid 
for the long term, ICM processes require modification to cope with the requirement for 
immediate responses on short time frames resulting from sudden events.   
 
Thus, the processes of short-term action require integration with the disaster response 
practitioners and activities. Recent collaboration among national, provincial and local 
emergency management agencies and local communities under the Indian Ocean Tsunami 
Warning System (IOTWS) Program, has led to development of the concept of coastal 
community resilience (CCR) towards this aim. It is suggested here that the principles of CCR 
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be adopted into a broader ICM framework with a view to protecting against and preparing 
for coastal disasters as part of a holistic planning process.   
 
1. Introduction  
 
The 2004 Indian Ocean tsunami resulted in the widespread devastation of coastal 
communities throughout the region from a social, environmental and economic perspective. 
The huge loss of life generated by the tsunami waves was coupled with catastrophic 
destruction of the coastal zone in areas of India, Indonesia, Sri Lanka and Thailand. Areas 
most affected were generally those where marginalized members of the population were 
concentrated and unsustainable management practices were endemic. In order for the 
principles of “build back better” to be achieved, a focused and sustained coastal planning and 
management effort is required. In this context, the internationally recognized principles of 
Integrated Coastal Management (ICM) will play a key role in the rehabilitation and 
reconstruction process. With this in mind, the aim of this paper is to provide a perspective on 
ICM and its role in the post-tsunami era within the Asia–Pacific region.   
 
The contents draw on perspectives from the country papers formulated for the workshop on 
“Coastal area planning and management in Asian tsunami-affected countries”, presented in 
this proceedings. The workshop was held in Bangkok, Thailand, in September 2006, and 
forms one of a series of FAO workshops in the region that address the range of forestry, 
fisheries, aquaculture, and agriculture problems faced by Asian countries in the aftermath of 
the 2004 tsunami.    
 
Coastal planning and management policies and issues are considered in focus for each of the 
affected countries in the region, with the exception of Myanmar, for which limited 
information was available. In addition, a review of initiatives taken in the post-tsunami period 
is carried out in conjunction with a critical analysis of the broader principles of coastal 
management practice 

 
Figure 1. Areas affected by the 2004 tsunami (adapted from AusAid 2005) 



231 

2. Integrated coastal zone planning and management: Concept and principles  
The transitional region between the land and the ocean is commonly referred to as the coastal 
zone or coastal area (Kay and Alder, 2005). The variety of terms used internationally to refer 
to efforts to manage this coastal space include: Integrated Coastal Zone Management 
(ICZM); Integrated Coastal and Marine Area Management (ICMAM); Integrated Coastal 
Area Management (ICAM); Integrated Marine and Coastal Area Management (IMCAM), or 
even Integrated Management of Maritime Affairs (IMMA). Despite the variety of labels 
applied, it is generally accepted that they refer to the same over-riding set of principles 
(Cicin-Sain and Knecht, 1998).   
 
The unique nature of coastal zones is widely understood to require a concerted, well-
considered and holistic coordinated integrated management and planning approach (Kay and 
Alder, 2005). This is most often referred to as an “integrated” management approach. Indeed, 
“integrated” as a prefix to coastal management is now so widely adopted as a concept critical 
in striving for sustainable coastal environments that it has effectively been adopted into the 
daily language of decision- and policy-makers in many coastal nations. ICM explicitly 
defines its goal in terms of progress towards more sustainable forms of development seeking 
a balance between:   
 

● economic development and use of the coastal region; 
● protection and preservation of the coastal areas; 
● minimization of losses of human life and property; and 
● public access at the coastal zones.  

 
Examples of principles and objectives advocated for successful ICM are listed in Table 1.   
 

Table 1. Principles and objectives of ICM (after Clarke, 1992) 

Principles of ICM Objectives of ICM 
• A long-term view.  
• A broad holistic approach.  
• Adaptive management.  
• Working with natural processes.  
• Support and involvement of all 

relevant administrative bodies.  
• Use of a combination of instruments.  
• Participatory planning.  
• Reflecting local characteristics.  

 

• Strengthen sectoral 
management by improving 
training, legislation and staffing.  

• Preserve the biological diversity 
of coastal ecosystems by 
preventing habitat destruction, 
pollution and overexploitation. 

• Promote the rational 
development and sustainable 
use of coastal resources.  

 
 
ICM is now widely viewed as a mainstream activity. At the international level, all key 
institutions with involvement in the management and planning of coastal zones have 
embraced the concept including FAO, UNEP, UNDP, World Bank, IOC/UNESCO and 
IUCN. In addition, an estimated 142 national governments and semi-sovereign states are 
assessed to be actively engaged in ICM (Sorenson, 2002). 
 
ICM is based on long-term consensus building and must be supported with a range of 
methods and techniques for the provision of sound information to aid the decision-making 
process. Many coastal managers seek to adopt this approach through planning activities that 
are either stand-alone ICM plans or include ICM approaches into other planning and policy 
instruments that influence or have an impact on coastal resource management. Plans used in 



232 

the management of the coast can be classified according to a number of methods, the most 
common of which are shown in Table 2. 
 

Table 2.  Coastal management plan classification methods and plan types  
(adapted from Kay and Alder 2005) 

Classification 
elements Plan types     

Scope      
Geographic 
coverage 

Int’nal Whole of 
jurisdiction 

Regional Local Site 

Focus Operational Strategic    
Degree of 
integration 

Subject Integrated    

Statutory basis Statutory Non-statutory    
Reason for plan Required 

for funding 
Required to 
clear statutory 
works 

Legislation 
which requires 
management 
plans 

Direct 
response 
to mgt 
problem 

Create 
business 
value 

      
Process      
Participation Expert Participatory    
Flexibility Fixed goals Adaptive 

learning 
   

Worldview Rationalist Values-based    
Acceptance Consensus Directed    
Goal setting Single goal Scenario-based    
      
Context      
Cycle New plan Building on 

previous 
planning cycle 

   

      
Plan/programme Stand-

along plan 
Plan within 
programme 

   

 
In broad terms, all ICM programmes are focused on seeking operational mechanisms for 
achieving sustainable development goals for the use and management of coastal resources. 
As with all such multidisciplinary integrated approaches, the resulting objectives for 
management must be locally appropriate to ensure maximum uptake and, therefore, 
implementation effectiveness. An overarching principle of ICM is that it is able to be flexibly 
implemented according to both the coastal issues it is being focused on and the unique 
circumstances of a particular coastal nation. For example, the European Union (2002) 
outlines a clear set of objectives for member states, to be adhered to when formulating 
national strategies for coastal management, which highlights the need to consider: 
 

“…local specificity and the great diversity of European coastal zones, which will 
make it possible to respond to their practical needs with specific solutions and 
flexible measures.” 

 
Given the widespread adoption of ICM, there is a significant pool of expertise to facilitate the 
design of tailored approaches to employing ICM concepts. Indeed, many coastal managers 
describe this as a “toolkit” approach. For example, in Australia a recent initiative explicitly 
developed a set of capacity-building fact sheets to provide such tools to local governments 
attempting to improve its coastal management efforts (Coastal CRC, 2006). 
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Once individual projects are evaluated and decisions are taken, implementation begins. 
Implementation of a project must be supported with policy tools. These may be supplemented 
with voluntary agreements between various parties to achieve environmental or conservation 
objectives (UNEP, 1995).    
 
The policy cycle as applied to ICM is illustrated in Figure 2 below, and is returned to later in 
the paper within the specific context of the Indian Ocean tsunami.   
 

 
 

Figure 2. The ICM policy and planning cycle (GESAMP 1996) 
 
In general, increased population pressure has resulted in unplanned and unregulated 
development throughout the coastal zones within the region. Here, “unplanned” development 
is understood to mean development that has not occurred under the umbrella of community- 
or government-led plans, or through an incomplete framework of plans and policies. The 
philosophy underpinning ICM and many of its tools and approaches focuses on planning for 
the long-term sustainability of coastal resources and the people that depend on these 
resources for their livelihood. The fundamental mandate of planning (and plan production) is 
to harness and focus community desires in the broader sense, i.e. local communities, 
communities of users and communities of elected representatives to develop a shared vision 
and practices for the use and allocation of coastal resources. This approach is most often 
articulated in some form of planning strategy. While there are numerous challenges in 
effectively implementing such strategies in whatever form they take (Figure 2), they are 
invariably better than either no plan at all or plans that have excluded key communities, either 
through a poorly conceived process or deliberate (and often malicious) choice.   
 
3.  Competing uses of the coastal zone: Costs and benefits of unplanned 

development and their contribution to challenges faced post-tsunami 
 
Uses of the coastline are generally considered under four main categories: resource 
exploitation (for example fisheries, forestry, gas and oil, and mining); infrastructure 
(including transportation, ports, harbours, shoreline protection works and defence); tourism 
and recreation; and the conservation and protection of biodiversity (Kay and Alder, 2005). Of 
specific interest here are the major land uses in the coastal zones of tsunami-affected 
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countries, which include agriculture, shrimp and fish farming, forestry and human settlement 
(UNEP, 2005).   
 
Resource-based industries such as fisheries and tourism are particularly important within the 
Asia–Pacific region. Fishing provides a basic source of food and income for up to 13 million 
people, while the extensive tourist industry may directly account for as much as 20 percent of 
the GDP (UNDP/IUCN, 2006). Mangroves and the coastal forest play a crucial role in 
coastline stabilization and storm-surge protection (Table 3; Rutinbeek, 1991; 1994). In 
addition, mangroves act as important pollutant and nutrient sinks (Rutinbeek, 1991; 1994).    
 

Table 3.  Uses and environmental functions of mangroves  
(adapted from Rutinbeek, 1991; 1994) 

 
The links between fisheries production and mangrove forestry are also widely reported in the 
literature (Janssen and Padilla, 1999; Mumby et al., 2004; Murphy, 2004; Thampanva, 2006), 
as is the important income provided by traditional use of mangrove products to many of the 
poorest households within the region (Rutinbeek, 1992; Sathirathai, 1998).   
 
Within the Asia–Pacific region, healthy coastal ecosystems including mangroves, wetlands, 
estuaries, lagoons, sandy beaches, sand dunes, coral reefs and seagrass communities are 
fundamentally linked to human well-being (UNDP/IUCN, 2006). However, dramatic 
population growth has led to increased pressure on ecosystems throughout the coastal zone 
(UNEP, 2002) the effects of which are highlighted in detail through the country papers in this 
volume; they are summarized in Table 4. 
 

Sustainable 
production 
functions 

Regulatory or carrier 
functions 

Information 
functions 

Conversion uses 
 

• Timber • Erosion prevention 
(shoreline) 

• Spiritual & 
religious 
information 

• Industrial/urban 
land use 

• Fuelwood • Erosion prevention 
(riverbanks) 

• Cultural & artistic 
inspiration 

• Aquaculture 

• Woodchips • Storage & recycling 
of human waste/ 
pollutants 

• Educational, 
historical & 
scientific 
information 

• Salt ponds 

• Charcoal • Biodiversity 
maintenance 

• Potential 
information 

• Rice fields 

• Fish • Migration habitat  • Plantations 
• Crustaceans • Nursery   • Mining 
• Shellfish • Breeding grounds  • Dam sites 
• Tannins • Nutrient supply   
• Nipa • Nutrient regeneration   
• Medicine • Habitat for 

indigenous people 
  

• Honey • Recreation sites   
• Traditional 

hunting, 
fishing,  

   

• Genetic 
resources 
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Table 4. Threats to coastal ecosystems and key drivers (adapted from Kay and Alder, 2005) 
Threat Drivers 

Habitat loss or conversion  
Coastal development  
(ports, urbanization, tourism-related 
development, industrial sites) 

Population growth, poor development policies 
for industry, and tourism, environmental 
refugees and internal migration 

Destructive fisheries  
(dynamite, cyanide, bottom trawling) 

Shift to market economies, demand for aquaria 
fish and live food fish, increasing competition in 
light of diminishing resources 

Coastal deforestation  
(especially mangrove deforestation) 

Lack of alternative materials, poor national 
policies increased competition,  

Mining  
(coral, sand, minerals, dredging) 

Lack of alternative materials, global commons’ 
perceptions 

Civil engineering works Transport and energy demands, poor public 
policy, lack of knowledge about impacts and 
costs 

Environmental change brought about by war and 
conflict 

Increased competition for scarce resources, 
political instability, inequality in wealth 
distribution 

Aquaculture-related habitat conversion Demand for luxury items, regional food needs, 
declining wild stocks, loss of property rights in 
fisheries, inability to compete 

Habitat degradation  
Eutrophication from land-based sources 
(agricultural waste, sewage, fertilizers) 

Urbanization, lack of wastewater and sewage 
treatment systems, poor agricultural practices, 
loss of wetlands and other natural controls 

Pollution: toxins and pathogens from land-based 
sources 

Lack of awareness, increasing  pesticide and 
fertilizer use (especially as soil quality 
diminishes), unregulated industry 

Pollution: dumping and dredge spoils Lack of alternative disposal methods, increasing 
costs for land disposal, belief in unlimited 
assimilative capacities, waste as a commodity 

Pollution: shipping-related Substandard shipping regulations, no 
investment in safety, policies promoting flags of 
convenience, increases in ship-based trade 

Salinization of estuaries due to decreased 
freshwater inflow 

Demand for electricity and water, territorial 
disputes 

Alien species’ invasions Ballast discharge regulations lacking, increased 
aquaculture-related escapes, lack of 
international agreements on deliberate 
introductions 

Global warming and sea-level rise Emission controls lacking, poorly planned 
development (vulnerable development), 
stressed ecosystems less able to cope 

Overexploitation  
Directed take of low value species at high 
volumes exceeding sustainable levels 

Subsistence and market demands (food and 
medicinal), industrialization of fisheries, 
improved fish-finding technology, poor regional 
agreements, lack of enforcement, breakdown of 
traditional regulation systems, subsidies 

Directed take for luxury markets (high value, low 
volume) exceeding sustainable levels 

Demand for specialty foods and medicines, 
aquarium fish and curios, lack of awareness or 
concern about impacts, technological advances, 
commodification 

Incidental take or bycatch Subsidies, bycatch has no cost 
 
Within the Asia–Pacific region, an ad hoc approach, where no coherent planning strategy has 
been adhered to, has frequently provided greater short-term economic returns, although 
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sometimes at great social and environmental costs — and often these returns benefit only 
some sections of society. Single objective, single output land management has resulted in the 
conversion of land from directly productive purposes, in many cases, leading to degradation 
or loss as a result of erosion, salinity, inundation and other interventions (FAO, 2005). For 
example, over the last 30 years the significance of the shrimp sector in particular has grown 
rapidly in tandem with increased demand and high prices for shrimp in international markets 
(Phillips and Budhiman, 2005). The increase in shrimp production has resulted in huge 
pressure on land in the coastal zone with agriculture and mangrove areas being converted for 
shrimp farming (IUCN, 2005).   
 
While the ecosystem value of mangroves and coastal forests is well-known and widely 
accepted, their widespread clearance has subsequently become a common feature of coastal 
zones in all tsunami-affected countries (IUCN, 2005). In the islands of Indonesia, Java alone 
had lost 70 percent of its mangroves by 1991, while Sumatra had lost 36 percent 
(www.earthisland.org). Mangrove reduction has led to a loss of biodiversity and a reduction 
in food production and cooking fuel, which exacerbates the problem in other areas. In 
addition, a source of income is eliminated for marginalized communities that are already 
considered socially and economically worst off (Kay and Alder, 2005).    
 
In this context, it is clear that the enormous contribution of healthy coastal ecosystems in 
safeguarding production and consumption, reducing vulnerability, strengthening resilience 
and mitigating disasters has generally been undervalued, poorly understood and improperly 
safeguarded within the region (UNDP/IUCN, 2006). In fact, it has been suggested that 
unsustainable development activities and their associated degradation of the coastal zone led 
to exacerbated effects of the 2004 Indian Ocean tsunami in terms of ecosystem destruction 
and loss of life (Table 5). For example, anecdotal evidence in the aftermath of the tsunami 
suggested that mangroves were effective in buffering its impacts (Dahdouh-Guebas et al., 
2005; FAO, 2005; Wetland International, 2005). This was subsequently confirmed by 
systematic analysis of the effectiveness of mangrove buffering against tsunami waves (Chang 
et al., in press). Their preliminary analysis suggested that villages that were behind 
substantial mangroves suffered relatively little damage in comparison to those not likewise 
protected. However, assessment of the role of healthy ecosystems in reducing damage to 
coastal communities is ongoing and remains a matter for debate within the scientific 
community (Baird, 2006).  
 

Table 5.  Exacerbation of biophysical and socio-economic impacts as  
a result of unplanned development in the coastal zone 

Biophysical impacts Socio-economic impacts 
• Increased coastal erosion 
• Siltation 
• Loss of biodiversity 
• Extensive coastal inundation 
• Higher level flooding 
• Decline in water quality 
 

• Loss of property and coastal habitats 
• Loss of life 
• Damage to coastal protection works and other 

infrastructure 
• Loss of renewable and subsistence resources 
• Loss of amenity value 
• Loss of non-monetary cultural resources and 

values 
• Impacts on agriculture and aquaculture  

 
 
In addition to the problems brought about by the effects of the tsunami, pressure on coastal 
land is expected to continue in step with increases in the regional population. In light of this, 
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the need for an integrated approach to the management and rehabilitation of the coastal zone 
has been brought into even starker relief. 
 
4. Coastal planning and management — a synopsis of regional policy and 
adherence 
 
It is now widely understood that tsunami waves undergo a complex set of interactions in 
conjunction with the varying landscape of the continental shelf and a suite of other physical 
variables (Skynolakis, 2002). However, the Indian Ocean tsunami in 2004 also interacted 
with another varying landscape, that is, the policy and practices under which coasts are 
managed. Coastal planning and management in the pre-tsunami period has been discussed in 
depth in the country papers in this volume. However, for the sake of completeness, a brief 
overview of coastal land use and management policies is provided in this section to set the 
scene for a regional discussion.   
 
A broad spectrum of coastal management planning approaches was employed in the Asia–
Pacific region prior to the tsunami (Table 6).
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Table 6. Coastal management and planning, pre-tsunami 
Country National programmes and key policy Key initiatives Key challenges 

Bangladesh • Area-specific ICZM programmes from late 1970s to late 
1990s 

• National Policy Note: “ICZM: policy and issues” (1999) 
• National Land Use Policy (NLUPo) (2001) 
• Program Development Office for ICZM (2002–2006) 
• Coastal Zone Policy (CZP) (2005) 
• Coastal Development Strategy (CDS) (2006) 
 

• Provided guidelines for protection of 
waterbodies and acquisition of land for non-
productive use 

• Introduction of the concept of zoning as 
management tool  

• Plan for operation of effective introduction of 
ICZM  

• CZP establishes delineation of coastal zone 
and goals of ICZM in Bangladesh and 
harmonizes different agencies active in the 
coastal zone 

 

• Unclear definitions of land to be set aside for 
conservation 

• Piecemeal efforts to address coastal 
management through policy 

• Implementation of policy and strategy 
directives remain poor despite adoption of 
CZP (2005) and CDS (2006) 

 
(See Bangladesh country paper, this volume) 

Indonesia • Donor-driven ICZM initiatives 1982–1999 (e.g. ADB, 
UNDP, USAID) 

• Ministry of Marine Affairs and Fisheries established 
(1999) 

• Two ministerial decrees on ICM (2001) 
• Law No. 32/2004 and Law No. 33/2004 place a much 

greater emphasis on the relationship between central 
and regional governments, rather than authority (or 
autonomy) of regional governments 

• National ICM legislation in preparation and draft 
national strategy for Mangrove System Management 
awaiting approval  

 

• ICM studies conducted as pilot projects in 
areas such as Segara Anakan, Central Java 

• State policy and national plans formalizing 
political will for ICZM 

• Coastal resources management component 
to natural resource management programme 

• Regional governments are given broad and 
clear authority for management within their 
marine areas 

• Includes exploration, exploitation, 
conservation and management of marine 
resources; spatial planning; and 
enforcement of laws 

• Implementation decentralized to provincial 
and district levels 

 

• Unclear, absent or overlapping policies and 
regulations over coastal development and 
management pre-reform era, 1999 

• Laws are sectoral, which has resulted in a 
series of gaps, overlaps, redundancies, 
conflicts — all of which can be considered 
“disconnects” —within the legal framework 

• No implemented ICZM plans outside 
protected areas 

• Low capacity for governments to develop 
ICZM programmes or community to 
participate in them 

 
(Indonesian country paper, this volume; MFF, 
2006; Tulungen et al., 1998) 

India • Ocean Policy statement (1982); need for policy 
structure to facilitate effective systems of management 
and control of the ocean environment  

• Environment Act (1986) 
• Coastal Regulation Zone (CRZ) Notification, 1991  
• Department of Ocean Development (1998) established 

the ICM Project Directorate to build ICM capacity at 
both the national level and within the maritime states 
and union territories of India  

• Formulation of a generic framework for ICZM in 2001 
• New Coastal Management Zone law, based on 

Swaminathan Committee Report on the CRZ 

• Identified the need for policy structure to 
facilitate effective systems of management 
and control the ocean environment 

• Intended to build ICM capacity at both the 
national level and within the maritime states 
and union territories of India 

• Declaration of coastal stretches as coastal 
regulation zones (CRZ) and regulates 
activities within this CRZ (through a system 
of prohibition and permission of activities) 

• Each state has a conditionally approved 
CZM plan but has to prepare revised 

• Independent projects with no overarching 
strategy 

• Regulatory management 
• Sectoral approach to management 
• Lack of public participation 
• 19 amendments since 1991 — ushering in 

industrial development and rendering the 
CRZ meaningless 

• No finally approved CZMPs and maps 
• Multiple interpretations of CRZ from legal 

cases and by implementing authority 
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Country National programmes and key policy Key initiatives Key challenges 
Notification (2006) 

 
versions. A national and 13 state level CZM 
authorities have been established 

 

•  CRZ severely violated all along the coast 
 
(Indian country paper, this volume; Gupta and 
Fletcher, 2001; Sridhar et al., 2006) 
 

Malaysia • ICLARM/USAID Regional ICZM Programme/Johore 
1986–1992                                                   

•  National Coastal Resource Management Policy 1991–
1996 

• 1997–2000 Pilot ICZM projects in Sabah, Sarawak and 
Penang 

• 1999 to present: preparation of national coastal zone 
policy initiative  

• Decentralization of management of coastal zone 
Monitoring, Control, Surveillance (MCS) system 

• Formulated a coastal area management plan 
(most of which remained “on the shelf” pre-
tsunami) 

• Preparation of development, land- and 
water-use plans  

• Preparation of zoning, i.e. planning and 
development of sets of criteria, etc.   

• Shared responsibility for MCS with local 
communities in managing coastal resources  

 

• Reactive approach to resource degradation 
and coastal management 

• Lack of coordination with departments on 
applications 

• Absence of environmental guidelines used 
in the process of zoning and land alienation 
for development; existing environmental 
framework is treated as reference only and 
not as mandatory guidelines 

• Lack of expertise and knowledge by the 
department personnel required to evaluate 
EIA reports 

• Lack of self-managed capability in 
communities and lack of fund transfers from 
federal to state governments 

 
(Jeppesen, 2004; Malaysian country paper, this 
volume; Mokhtar and Aziz, 2003; Siry, 2006) 
 

The 
Maldives 

• Environmental Protection and Preservation Act (4/93) 
enacted in April 1993 

• Coastal management under jurisdiction of Ministry of 
Fisheries Agriculture and Marine Resources (MFAMR); 
Ministry of Atolls Development (MAD); Ministry of 
Housing and Urban Development (MHUD) and Ministry 
of Planning and National Development   

• Fisheries Law 5/87 
• Comprehensive legislation specifically targeted at the 

management of coral reefs  
• National Environmental Action plan  
 

• Framework for resource protection through a 
series of regulations and policies 

• Established a system of EIA 
• Focus on coastal management issues 
• Regulating pollution in coastal waters, 

especially from sewage and solid wastes, 
has been identified as a priority task 

• No focal agency or coordinating body 
• No coastal management programme, except 

to the extent that it applies to fisheries under 
the Fisheries Law 5/87 

• Inability to utilize existing environmental 
information 

• Absence of qualified people 
• Country's wide area, together with the 

dispersed population, results in difficulties of 
control and enforcement 

• Dual system of resource right ownership  
• Clashes between traditional and modern 

laws  
• Lack of prior consultation 
 
(FAO,1996; Maldives country paper, this 
volume; MFF, 2006) 
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Country National programmes and key policy Key initiatives Key challenges 
Myanmar • No discrete policy or legislation pertaining to 

management of the coastal zone, rather subsumed 
under Ministry of Livestock and Fisheries and Ministry 
of Agriculture and Irrigation  

 
 
 
 
 
 

• Coastal area agricultural management 
carried out through agriculture supervision 
committee 

• Coastal area fisheries management carried 
out through livestock and fisheries 
committee 

 
 
 

• No appropriate integrated planning 
• No collaboration among agricultural forestry, 

fishery organizations  
• Coastal land allocated to private enterprises 

interested in rubber and palm oil industries in 
coastal areas   

 
(U Boon Thein (Myanmar Ministry of Agriculture 
and Planning), personnal communication) 
 

Sri Lanka  • Coastal Conservation Dep. (CCD) established in 1981 
• Coast Conservation Act 1981, Act No. 57 mandates the 

CCD to periodically revise and update the national 
Coastal Zone Management Plan 

• Coastal 2000 (a resource management strategy for Sri 
Lanka’s coastal region), 1992 

• Coastal Zone Management Plan formulated by CCD in 
1990 

• Revised Coastal Zone Management Plan by CCD in 
1994 and again in 2004 

• CZM plan now in 3rd revision; Special Area 
Management (SAM) concept is now key component of 
CZM policy; 23 SAMs identified but only a few 
presently implemented 

 

• Shifted emphasis from coastal protection to 
CZM 

• Established “permit” system 
• Addressed erosion, loss and degradation of 

coastal habitats etc. and outlined in more 
detail the rationale and procedure for permits 

• Special area management plans 
• Framework for management of coastal zone 

over a period of 5 years 
 
 
 

• Land conflicts and illegal use of the set-back 
zone due to weak enforcement  

• Focuses on ecosystems at a subregional 
and local level 

• Coastal zone management generally lacked 
an integrated approach 

• Fragmentation persisted 
• Sectoral isolation 
• Ecosystem structure and functioning 

undermined 
 
(MFF,2006; Sri Lankan country paper, this 
volume; Samarakoon, 2005) 
 

Thailand • Coastal Development Division (CDD) under the 
Department of Land Development, 1980s   

• Thai Marine Policy and Restoration Committee 
(TMPRC), 1996. 

• 1997 Principle for Ocean Governance 
• Dept. of Marine and Coastal Resources, Ministry of 

Natural Resources and Environment (MoNRE) est. 
2002 

• National Coastal and Marine Policy completed in 2004 
but not yet adopted 

• Draft promotion of Marine and Coastal Resources 
Management Act 

• Provides guidelines for coastal development 
• Formulation of ICZM framework 
• Introduction of zoning 
• Decentralization of resources’ administration 
• Capacity building and proactive integrated 

natural resource management advocated 
 
 
 

• Lack of guidance on how to integrate the 
work of the CDD with the other government 
agencies led to closure of the division 

• Resource-use conflict among members of 
TMPRC 

• Lack of sustainability and project design 
criteria 

• Overlapping jurisdiction and 
misunderstandings over responsibilities 

• Inadequate legal framework; Over 20 laws in 
existence which apply to the coastal zone 
but no framework legislation or mechanism 
for coordinating implementation 

 
(MFF, 2006; Thailand country paper, this 
volume) 
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Like all coastal nations, each of the tsunami-impacted countries implemented a wide range of 
coastal hazard management approaches. As with variations to the overall ICM landscape 
there are significant differences between countries regarding their coastal hazard management 
landscape in line with those provided in Table 7 below.  
 

Table 7. Options and measures for coastal erosion hazard management (Kay et al., 1994) 
 

Options Measures 
Event protection 
 

• Hard engineering (e.g. sea-walls, groynes) 
• Soft engineering (e.g. beach nourishment, dune 

enhancement) 
Damage prevention 
 

• Avoidance (e.g. prevent development) 
• Mitigation (e.g. relocatable or flood-proofed buildings, 

building codes) 
Loss distribution 
(transfer) 
 

• Individual measures (e.g. insurance) 
• Community measures (e.g. insurance, cost pooling, 

disaster relief and rehabilitation)  
Risk acceptance 
 

• Do nothing 
 

 
Overall, while several countries instituted legal and planning instruments for the management 
of the coastal zone, these generally lacked adherence. This non-implementation of coastal 
laws often gave way to unregulated development along many stretches of the coast ultimately 
affected by the tsunami. A consideration of the information presented in Table 7 identifies a 
set of common problems leading to this poor implementation and adherence at a regional 
scale. Key issues include: 

• low capacity to participate in ICM programmes; 
• no focal agency or coordinating body; 
• lack of integration — persistence of fragmentation and sectoral isolation; 
• overlapping of jurisdiction and misunderstandings over responsibilities; and    
• inadequate legal framework to oversee implementation. 

 
In Thailand, for example, coastal zone management was first attempted in the 1980s with the 
establishment of the Coastal Development Division under the Department of Land 
Development. Its broad objective was to provide guidelines for coastal development. 
However, a lack of guidance on how to integrate the work of the division with other 
government agencies led to closure of the division. Meanwhile, major developments have 
taken place in the coastal areas, making coastal zone management more a tool for resolving 
land-use conflicts than a tool for holistic planning that takes into account the needs of all 
stakeholders (UNEP, 2006). 
 
In Sri Lanka, the Coast Conservation Department (CCD) has adopted a measure whereby a 
permit is required for any development activity within a 300-metre land buffer at the 
coastline. Fishing, cultivation of crops, planting of trees and other vegetation is allowed 
within this zone without a permit. Also, nested within the coastal zone is a high-hazard 
exclusion zone, or set-back of 60 metres from the mean waterline, where no construction is 
allowed (Khazai et al., 2006). However, these areas are often inhabited by marginalized 
fisherfolk and buffer zones are generally poorly enforced.    
While legislation exists in many countries requiring an EIA for development in wetland 
areas, this is not applicable to uncontrolled, unlicensed and illegal development, or rebuilding 
existing structures. In addition, EIAs in many of the areas affected have traditionally served 
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little purpose in terms of impact mitigation. Rather, the EIA has generally been seen as a 
hurdle to achieving development permission, despite the feelings of local people (Teerakul 
and Renshaw, 2005). 
 
In Malaysia, reasons cited for the lack of follow up, implementation and adherence to coastal 
management plans include the fact that the existing structure of decision-making would 
require considerable change to allow their incorporation (Ong, 2006). In addition, it has been 
suggested that early plans lacked sufficient understanding of the issues and were perhaps 
weak in terms of explanation of the changes that needed to be made to the governance 
structure in order to implement integrated coastal area management plans (Ong, 2006).  
 
Recent analysis of ICM practice in Indonesia has also highlighted barriers to fully adopting the 
factors associated with sustained ICM by key levels of government (Christie et al., 2005). This 
research suggested that laws that encourage sustainable resource use are increasingly adopted and 
enforced at local levels, but remain underdeveloped at the national level (Christie et al., 2005). 
There are few clear incentives for networks of national institutions to adopt ICM as an 
overarching framework and to collaborate across sectoral lines (Lowry et al., 2005).  
 
Fundamentally, managing coastal zones is a people-centred exercise and as a result effective 
management revolves around the foibles of the individual and the institutions and practices 
built by the individuals. Practitioners understand that corruption, cronyism, individual egos, 
power and factors such as politics and familial relationships all play a part in daily life and, 
consequently, also play an important role in managing the coast. In many ways the global 
spotlight brought to the region by the tsunami highlighted these issues and while both the 
government and the donor community have made stringent efforts to mitigate these factors, 
they will always play a role.   
 
5. Post-tsunami management challenges and approaches for sustainable ICM 
 
A major challenge in the post-tsunami rehabilitation process was how to avoid a knee-jerk 
reaction and control the investor-led need for rapid, uncontrolled redevelopment (Teerakul 
and Renshaw, 2005). As detailed in Section 3, pre-existing forms of coastal development 
were generally unplanned and often inefficient, inequitable and unsustainable, pushing the 
poor into the most unhealthy and hazardous corners of the coast (UNEP/GPA, 2005). The 
need to undertake some kind of coastal management planning process within the post-
tsunami rehabilitation effort was widely acknowledged throughout the region in light of the 
significant potential long-term benefits afforded by an integrated and interdisciplinary 
approach. The goals of an integrated approach to coastal planning and management are to: 

• minimize possible future tsunami and other coastal hazard impacts; 
• maximize coastal resource use in a sustainable manner; and  
• improve the living conditions of the coastal inhabitants.  

 
There are numerous well-known examples in the Asia–Pacific region of long-term ICM 
programmes and extensive analysis of the factors that lead to and enhance the effectiveness 
of these programmes, as well as the barriers to their success. Case studies are outlined in 
several texts, for example the Coastal Zone Asia Pacific (CZAP) conference series, (2002; 
2006) and recent evaluative research carried out in the Philippines and Indonesia (Pollnac et 
al., 2005; Christie et al., 2005; White et al., 2005; Sievanen et al., 2005; Lowry et al., 2005; 
Pomerey et al., 2005; Patlis et al., 2005). This research has demonstrated that participative, 
rewarding ICM processes, conducted in a supportive legal–institutional context, are capable 
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of improving environmental conditions while maintaining services to society (Christie et al., 
2005). This work suggests that there is a need for:  
 

“A renewed, and expanded, long-term commitment to ICM, and other forms of 
long-term planning and environmental management which will require careful 
implementation by cooperative efforts of national governments, NGOs, and civil 
society who have growing experience with ICM.”  
 

The study by Christie et al. (2005) provided an overview of important considerations towards 
the improvement of ICM project design with a view to fostering long-term sustainability 
(summarized in Table 8).    
 

Table 8.  Examples of strategies to improve ICZM project design to foster sustainability 
(adapted from Christie et al., 2005) 

 
Strategy Rationale Literature 
Effective 
management of  
ICM-derived 
outcomes 

• Improvement of economic and environmental 
conditions fosters ICM success and sustainability 

• Involvement and participation in ICM are influenced by 
initial project benefits and perceptions of benefits  

• Achievement of these benefits stimulates continuing 
involvement in the activities, sustaining the ICM 
process 

Pomery et al. (2005) 
Pollnac et al. (2005) 
Oracion et al.(2005) 
 

Re-affirmation of 
participatory 
management 

• Institutional structures to support large-scale 
interventions are often lacking 

• Sustaining large-scale interventions over time will be 
exceedingly difficult and costly 
 

Pollnac et al. (2005) 
Oracion et al.(2005) 
 

Integration in 
difficult contexts 

• ICM also depends on integration within and between 
multiple governance scales 

• Institutional and legal frameworks that mandate 
governance reform are lagging behind the pace of 
ICM project evolution 

Eisma et al. (2005) 
 
Patlis et al. (2005) 
 
White et al. (2005) 
 

Long-term 
commitment is 
essential to 
success and 
sustainability 
 

• Short project time horizons are not conducive to 
sustained ICM processes beyond project termination  

• Successes of individual ICM efforts can be traced 
directly to relatively small groups of committed 
individuals. Investment in capacity development in 
project staff, local and national agencies, and NGOs 
are resources well spent  

White et al. (2005) 
 

Continuation of the  
evaluative and 
adaptive process 

• Research framed by multiple mandates, goals and 
disciplines is essential to the improvement of ICM and 
coastal environments and societies 

• ICM projects investing in data management systems 
and engaging local and national government agencies 
in self-monitoring exercises  

• Help track the impacts of ICM efforts; increasingly used 
to ensure that ICM projects result in tangible and 
measurable third-order impacts  

Pollnac et al. (2005) 
White et al. (2005) 
Olsen and Christie 
(2000) 
www.oneocean.org  

 
Table 8 suggests that successful, sustainable ICM in the wake of the Indian Ocean tsunami 
should strive to: 
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• Highlight the importance of the participatory management processes, specifically 
those based at a community level over a long-term perspective (Pollnac et al., 
2005). Chang et al. (2006) found that there was considerable variation in the 
performance of local conservation efforts across villages. Performance appeared to 
be influenced by the design of external aid programmes, with higher levels of 
performance attributed to bottom-up programmes. In this respect, practitioners 
involved in coastal management should view the disaster as providing a window 
of opportunity to enable and build relationships with local people that allows them 
to become active participants in the process. 

• Share the benefits from ICM within and between constituency groups with specific 
reference to potentially contentious relations between different groups (Thiele et 
al., 2005; Sievanen et al., 2005). Pollnac and Pomeroy (2005) found that early 
involvement and participation in ICM are influenced by initial project benefits and 
perceptions of benefits. This involvement enhances the chances that the ultimate 
benefits will be those desired by the target population. Achievement of these 
benefits also stimulates continuing involvement in the activities, sustaining the 
ICM process. Their findings indicate that both community involvement and 
achievement of desired benefits will be necessary to impact ICM sustainability in 
the post-tsunami era (Christie et al., 2005). 

• Carry out evaluative and adaptive processes to ensure that ICM projects result in 
tangible benefits to the stakeholders involved (Olsen and Christie, 2000).  

• Monitor, which is a significant predictor of ICM sustainability. Pollnac (2004) 
provides quantitative evidence that community monitoring is one of the principal 
predictors of both compliance and biological success of community-based no-take 
areas in Visayas, the Philippines.  

 
While the aforementioned objectives provide a sound framework for the long-term 
sustainability of ICM projects in the region, there were a number of barriers to effective 
employment of ICM principles in the immediate aftermath of the tsunami. Reasons for this 
included the following (updated from Kay, 2005):   
 

• Pressure to rebuild tsunami-affected areas as quickly as possible — both to re-
house local people and to encourage tourists to return. 

• There were often competing donor agendas to promote rapid redevelopment on the 
one hand, while promoting sustainable development on the other (combined with 
the sheer complexity and scale of the international relief effort). 

• There was the perception that CZM is about ecosystem management and not about 
land-use planning, tourism management, hazard management, urban development 
or sustainable livelihood promotion. 

• There were difficulties faced by donors and national governments in obtaining 
international CZM expertise quickly and effectively.  

• The procurement processes faced by tsunami-affected countries are tied to many 
different needs and systems of releasing funds by donors.  

• There were problems with engaging with local-level coastal managers charged 
with making on-the-ground land-use planning decisions. 

Requirements for quick action resulted, in many instances, in duplication and overlap of 
resources and effort (Khazi et al., 2006). While the rebuilding process has strived to avoid 
needlessly repeating the mistakes of the past, uncoordinated initiatives have meant that 
rehabilitation and reconstruction in areas affected by the tsunami were not always 
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economically or environmentally sound (FAO, 2005). This was due, in large part, to the 
immediate needs of post-tsunami reconstruction that resulted in restoration and rehabilitation 
activities guided by short-term planning perspectives (UNDP/IUCN, 2006). Currently, many 
of these short-sighted projects remain incomplete, unfinished or have failed to achieve their 
intended impact (UNDP/IUCN, 2006). 
 
It is important to recognize the trade-off between the need for rapid inputs to restore 
livelihoods in communities affected by the tsunami versus good governance and sustainable 
management (UNESCO, 2005). In some instances, the lack of good governance that builds 
on supporting institutions and policies has hindered recovery and even resulted in a return to 
some of the undesirable pre-tsunami situations. That said, it is also necessary to acknowledge 
that economic development has been, and still remains, an important component of the 
coastal zone. 
 
The potential impacts of unplanned coastal development may only be mitigated through 
established democratic and mature legislative processes. In the absence, or poor functioning, 
of these legislative processes it is inevitable that there will be wide variations in management 
outcomes. These are clearly sensitive issues which are known by practitioners but not widely 
discussed.  
 
Almost two years after the disaster there is still a large percentage of regional coastal 
populations that is highly vulnerable and ill-equipped to deal with future disasters 
(UNDP/IUCN, 2006). The critical factor in this context is that ICM-planning strategies are 
designed to be long-term proactive approaches, and that in the face of sudden catastrophic 
disasters their ability to respond rapidly to such events is problematic. Fundamentally, 
because they are long-term processes, they thus take a long time to develop, with consensus 
building among the key stakeholder communities proving to be a painstaking process. While 
clearly valid for the long term, ICM processes require modification to cope with the 
requirement for immediate responses on short time frames resulting from sudden events.   
 
Kay (2005), in reflecting on the role of ICM/CZM to date in tsunami response stated: 

“By-and-large the potential central role of CZM in the regional tsunami response 
has not eventuated. This is not to say that CZM won’t play a critical role in long-
term recovery efforts – it is that the potentially integrative role that CZM could 
have played has not occurred. Rather, the response and recovery efforts have used 
mainstream disaster management approaches. The tsunami appears to have been 
viewed as a disaster that occurred on the coast, rather than a critical CZM issue 
that was a disaster.” 
 

The fundamental question then is: Are the underlying principles of ICM at fault here? In 
response to this question, Professor Wong, in an eloquent summary of ICM effectiveness as 
of late 2005 wrote: 
 

“… if integration in CZM is to be carried out in the post-tsunami phase, it must 
first be an integration of livelihood restoration and habitat restoration. This would 
require a paradigm change or a change in the mindset of those implementing 
CZM. Too many of the principles expounded in various post-tsunami recovery 
programs may not offer practical solutions. To start, there should be a list of 
immediate tasks with which local communities can become involved, both to earn 
a livelihood and at the same time to restore coastal habitats. These are challenging 
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tasks for coastal managers in the affected areas and they need to understand the 
fundamental change in CZM wrought by the 26 December 2004 event. At the 
very least, tropical CZM in the post-tsunami phase will never be the 
same.”(Wong, 2005) 
 

The author agrees with Professor Wong’s assessment. ICM must be adapted to both manage 
the long-term response of the tsunami-affected coastlines and also to be able to deal more 
effectively with future coastal disasters.  
 
Examples following the Asian tsunami illustrated the complete absence of methodologies and the 
outstanding need to formulate a potential disaster coastal response action plan. This highlighted 
the imperative for quick and robust ICM tools and techniques which are accepted as an approach 
by governments and donors alike. In this context, recent collaboration among national, provincial 
and local emergency management agencies and local communities under the USAID-funded US 
Indian Ocean Tsunami Warning System (IOTWS) Program, has led to the development of the 
concept of Coastal Community Resilience (CCR) (USAID, 2006) (Figure 3). 
 

 
Figure 3. The Coastal Community Resilience Process (White, 2006) 

 
CCR promotes tsunami and other hazard readiness through better and more consistent 
tsunami awareness and mitigation efforts among communities at risk. The main goal is to 
improve public safety during tsunami emergencies and to build resilience against recurring 
coastal events (USAID, 2006). To meet this goal, the following objectives need to be met: 

• Create minimum standard guidelines for a community to follow to become 
tsunami resilient.  

• Encourage consistency in educational materials and response among communities 
and national emergency systems.  

• Recognize communities that have adopted CCR guidelines.  
• Increase public awareness and understanding of tsunamis and other hazards. 
• Improve community pre-planning for tsunami and other disaster impacts (USAID, 2006).  

The concept of CCR blends elements of disaster management and ICM  
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(Figure 4). It provides a promising framework that has been tested through local scale 
workshops and bodes well for future efforts to minimize social disruption and mitigate the 
effects of events and impacts.  
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Figure 4. Integrating disaster management and ICM frameworks through CCR 

(Tobey, 2006) 
 
While CCR is relevant to ICM, it should not be viewed as a replacement. Rather, CCR 
appears to be a useful component to be adopted into a broader ICM framework — i.e. 
protecting against and preparing for coastal disasters is one component of the holistic 
planning process. Indeed, the CCR concept may become the conduit through which to 
address integration shortfalls that have occurred to date in the ICM response to the tsunami as 
outlined in the next section.  
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6. Key findings and lessons learned relevant to post-tsunami reconstruction   
 
The 2004 Indian Ocean tsunami has brought into sharp relief the challenges faced by those 
responsible for managing Indian Ocean coasts and has highlighted the need for improved and 
more systematic coastal management efforts. The lack of, or poor implementation or 
adherence to, policy and legislative frameworks that support coastal area management within 
the region have contributed to the unplanned development of coastal zones and the suite of 
problems with which it is associated. Impacts of the tsunami served to compound and 
exacerbate many of these pre-existing problems. Damage was reduced in areas with healthy 
coral reefs, mangrove forests, and coastal vegetation (Chang et al., in press). Likewise, had 
designated set-back areas been enforced along the coastal zone it is likely that the mortality 
rate of marginalized fisherfolk and their families throughout the region would have been 
significantly reduced. Although it is important to stress that while this is both intuitively 
correct and supported by anecdotal evidence, rigorous examination of this issue is still 
ongoing and remains a matter for debate. 
 
Equitable and sustainable reconstruction efforts have been an important focus of the post-
tsunami response. However, effective ICM requires long-term planning and implementation 
adherence. This may only be achieved through setting realistic objectives and time frames for 
implementation and working steadily toward that goal. In this context, it is evident that the 
aftermath of a disaster is not the appropriate time to attempt to use traditional ICM 
approaches alone, owing to their reliance on long-term consensus building, generally through 
community-driven participatory techniques. The CCR approach, by contrast, combines ICZM 
philosophies with contingency planning for the next disaster.   
 
In the aftermath of the Indian Ocean tsunami, it has become clear that we must ensure that the 
long-term sustainable goals of ICM do not become compromised by short-term responses. 
Although efforts to rebuild and reconstruct have been well-intentioned, there is still a large 
percentage of regional coastal populations that is highly vulnerable and ill-equipped to deal with 
future disasters. In this climate, the marriage of coastal disaster response plans, CCR principles 
and traditional ICM tools and techniques may represent the way forward towards a holistic 
planning process. This will protect against and prepare for future coastal disasters, while at the 
same time add considerable benefit to sustainable responses to the 2004 tsunami disaster.    
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