


 
 

GOVERNOR  
PROVINCE OF NANGGROE ACEH DARUSSALAM  

___________________________________________________________ 
 

PREFACE 
 

 A series of natural disasters that hit the Province of Nanggroe Aceh 
Darussalam (NAD) (from earthquakes, tsunami and floods to landslides, the 
decrease of the island surface and fires) teach us to be wiser and more cautious 
in conducting the reconstruction of Aceh, including making changes to the natural 
landscape. No matter how urgent the need is to use our land for various 
purposes, ecosystem health and nature conservation should be our main 
concern, especially in the rehabilitation and reconstruction of Aceh after the 
tsunami.  
 It is necessary to have guidelines for a policy that requires Aceh, as well 
as other regions in the world, to be managed in accordance with ecological 
principles known as “green reconstruction”. 

We are grateful for WWF-Indonesia’s awareness of this, and for WWF-
Indonesia’s initiative in formulating Green Reconstruction Policy Guidelines. This 
document will become the guidelines for Aceh’s sustainable reconstruction, both 
for the provincial government and the regency / city administration. Thus, on 
behalf of the government of NAD, I express my highest appreciation to WWF-
Indonesia for its substantial initiative and efforts in formulating the Green 
Reconstruction Policy Guidelines in the framework of the sustainable 
rehabilitation and reconstruction of Aceh.   

Serious efforts are needed to revive the spirit of the Acehnese and to 
rebuild Aceh after the earthquakes and tsunami that occurred on December 26, 
2004. This means that we must make serious efforts not only to restore Aceh to 
its condition before the tsunami, but also to develop an ideal model of 
development that implements comprehensive concepts of sustainable 
development and thereby gives longer-term hope to the Acehnese.    

It is expected that the Green Reconstruction Policy Guidelines will 
supplement the Indonesian Government’s Master Plan for Aceh’s Rehabilitation 
and Reconstruction. At the same time, they will be a reference for donors and 
development agencies so that their contribution to developing Aceh is undertaken 
in a manner that minimises the negative impacts of the reconstruction process on 
Aceh’s environment and natural resources. Therefore, this document plays as an 
important role for the Government of NAD in the realization of our commitment to 
make Aceh a green province.  
 At the same time as the Government of NAD supports the realisation of a 
green province for Aceh, the Government of NAD expects WWF-Indonesia to 
provide a valuable contribution through the development of models for sustainable 
development in the future.  
  

Banda Aceh, April 25, 2005 
 

Acting Governor  
Province of Nanggroe Aceh Darussalam 

 
 

Ir. H. AZWAR ABUBAKAR, MM 
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Executive Summary 

“Green reconstruction aims to improve the quality of life for communities and 
affected individuals whilst minimising the negative impacts of reconstruction on 
the environment and maintaining the long-term biological diversity and 
productivity of natural systems.”  
Post-tsunami reconstruction efforts face the challenge of meeting immediate 
humanitarian needs whilst balancing longer-term development and natural disaster 
mitigation. Across the Indian Ocean, where the greatest loss of life occurred, literally 
tens of thousands of families are left without homes, boats or fishing gears. Healthy 
ecosystems underpin healthy and safe communities and durable prosperous economies.  

Those impacted by the tsunami will be looking to healthy marine ecosystems as a 
source of livelihoods and food security, and as a potential first line of defence against 
future natural disasters. There is a strong connection between the well being of many of 
the most vulnerable individuals in the post tsunami recovery process (women, children 
and those dependent on subsistence activities) and a well-managed environment. 
Therefore, it is important that the following principles are adopted as fundamental 
operational principles throughout the reconstruction process and across development 
activities in general: 

• Sustainable development (socially acceptably, economically viable, and 
environmentally sound); 

• Effective participation of local communities; and  

• Strengthened and decentralized natural resource governance.  

Within the context of a national recovery and restoration strategy, the following four sets 
of general cross-cutting policies are seen as being fundamental to successful 
implementation of any post-tsunami reconstruction activity, whether in the form of setting 
policy or carrying out activities on the ground. Together, these four principles provide for 
achieving sustainable development, through effective management of the natural 
resource base of social and economic development.  

• Mainstreaming environment: Environmental concerns should be integrated into all 
aspects of reconstruction activities and strategies including through aiming to 
improve the quality of life for communities and affected individuals whilst minimising 
the negative impacts of reconstruction on the environment and maintaining the long-
term biological diversity and productivity of natural systems.  

• Building strong legitimate local institutions: Recovery from the socio-economic, 
cultural and livelihood impacts of the tsunami will be strengthened by building strong 
local institutions such as the Panglima Laot, and making them self-reliant in carrying 
out sustainable development programs to enhance their well-being and ensure 
environment sustainability.  

• Following a spatial plan: An overall spatial plan should ensures that reconstruction 
efforts have minimum negative environmental impact and promote positive choices 
during the reconstruction process that optimize environmental goods and services as 
well as development and livelihood opportunities.   

• Building good governance: The governance of the reconstruction process 
(including planning, implementation and evaluation) should be transparent, 
accountable and include the effective participation of local communities.  
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The Implementation section of these Green Reconstruction Policy Guidelines highlights 
areas of reconstruction that can have the most direct impact on natural resources. The 
aim of the Implementation section is to minimise any negative environmental impacts of 
reconstruction and promote positive choices that optimize environmental goods and 
services, development, and livelihood opportunities. The provision of targets, principles, 
guidelines and examples of “green” rehabilitation and reconstruction best practices will 
allow decision makers and policy makers to choose options that provide for long-term 
sustainable development, thereby ensuring that the end result of reconstruction is 
enduring and supported by local stakeholders.  

The advice in these Green Reconstruction Policy Guidelines takes the form of strategies, 
actions and indicators of success, based on experience and current models of best 
practice. Priority areas include:  

• Ensuring the use of sustainably sourced materials (including timber) in 
reconstruction.  

• Rebuilding an energy sector that uses clean and renewable sources of energy.  

• Rebuilding small-scale fisheries and aquaculture sectors that result in models of 
sustainable fisheries management under the new Indonesian Fisheries Law.  

• Providing for the rehabilitation and restoration of coastal and marine ecosystems, 
and ensuring that reconstruction does not cause further negative impacts.  

• Minimising the overall ecological footprint of reconstruction on the natural 
environment. 
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Green Reconstruction Policy Guidelines 
Prepared by WWF-Indonesia 

1 Overview 
“Green reconstruction aims to improve the quality of life for communities and 
affected individuals whilst minimising the negative impacts of reconstruction on 
the environment and maintaining the long-term biological diversity and 
productivity of natural systems.”  

1.1 Introduction 
Post-tsunami reconstruction efforts face the challenge of meeting immediate 
humanitarian needs whilst balancing longer-term development and natural disaster 
mitigation. Healthy ecosystems underpin healthy and safe communities and durable 
prosperous economies.  

The Indonesian Government’s “Master Plan for the Reconstruction of Aceh” advocates 
that all facets of the reconstruction of Aceh be consistent with long-term environmental 
health and sustainable development. This approach is echoed in the “Notes on 
Reconstruction” and “Preliminary Loss and Damage Assessment” reports published by 
BAPPENAS and the World Bank, and is supported by numerous national and provincial 
politicians. WWF welcomes this approach and provides the following policy guidelines to 
elaborate on the work of the Indonesian Government to assist governments, agencies 
and NGOs involved in the green reconstruction and development of Aceh. WWF 
recognises that government agencies, international organisations and NGOs are 
currently addressing certain issues covered by these policy guidelines, and looks 
forward to working cooperatively with government agencies, international organisations 
and NGOs.  

WWF is also producing implementation guidelines to expand on topics covered at a 
policy level in these guidelines. These implementation guidelines will offer practical 
advice for those involved in reconstruction. The first of these is the “Timber for Aceh 
Program Implementation Design”, available at www.wwf.or.id. WWF’s implementation 
guidelines are based on WWF’s on-the-ground assessments in Aceh since 
26 December 2004, more than forty years of operations in Indonesia, and extensive 
experience in working with local communities and governments to provide solutions to 
environmental problems in the context of ongoing sustainable development. 

WWF stands ready and willing to provide further guidance, and to refine its advice by 
working with government agencies, organisations international organisations and NGOs 
involved in reconstruction. 

1.2 Aim 
It is clear that the reconstruction effort in Aceh must address environmental issues and 
ensure the effective participation of local communities. This is because of Aceh’s 
environmental characteristics (eg, Aceh is flood prone in low-lying areas) and natural 
resource management regime (eg, natural resources are treated as effectively open 
access, leading to illegal activities including unregulated fishing by foreign vessels and 
bomb and cyanide fishing; and many of the local coastal communities are highly 
impoverished, with access to few means of self-improvement). 
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Therefore, the aim of these guidelines is to assist policy makers realise development 
and livelihood opportunities while minimising negative environmental impacts by:   

• Mainstreaming environment: Environmental concerns should be integrated into all 
aspects of reconstruction activities and strategies including through aiming to 
improve the quality of life for communities and affected individuals whilst minimising 
the negative impacts of reconstruction on the environment and maintaining the long-
term biological diversity and productivity of natural systems.  

• Building strong legitimate local institutions: Recovery from the socio-economic, 
cultural and livelihood impacts of the tsunami will be strengthened by building strong 
local institutions such as the Panglima Laot, and making them self-reliant in carrying 
out sustainable development programs to enhance their well-being and ensure 
environment sustainability.  

• Following a spatial plan: An overall spatial plan should ensures that reconstruction 
efforts have minimum negative environmental impact and promote positive choices 
during the reconstruction process that optimize environmental goods and services as 
well as development and livelihood opportunities.   

• Building good governance: The governance of the reconstruction process 
(including planning, implementation and evaluation) should be transparent, 
accountable and include the effective participation of local communities.  

1.3 Green Reconstruction Principles 
WWF supports the following principles in the “Master Plan for the Reconstruction of 
Aceh”: 

• Implement a people-centred and participative process, where the administration 
listens and understands the feelings and aspirations of the people of Aceh. 

• Apply principles of sustainable development including choosing solutions that are 
economically viable, socially acceptable, and environmentally sound. 

• Adopt a holistic approach: base rebuilding on a comprehensive strategy. 

• Adopt effective coordination for consistency and effectiveness among sectors and 
regional programs at national and local levels.  

• Incorporate fiscal transparency and accountability into programs. 

• Incorporate effective monitoring and evaluations into the rehabilitation and 
reconstruction programs. 

• Support the implementation of Law 18, 2001, and Law 44, 1999, regarding the 
province of Nanggroe Aceh Darusalam (NAD). 

• Focus on those most vulnerable, including women, children, and those dependent on 
subsistence livelihoods. 

• Focus on the areas impacted by the disaster as a priority for implementation of the 
reconstruction plan. 

In addition, WWF stresses the importance of the following principles for reconstruction: 

• Frame activities in a spatial plan.  

• Ensure good governance.  
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• Build and empower legitimate local institutions.  

• Implement transparent procedures and mechanisms available to deal with tenure 
issues. 

1.4 Green Reconstruction Vision and Mission 
WWF supports the following vision and mission for the reconstruction of Aceh, which are 
mirrored in the “Master Plan for the Reconstruction of Aceh”: 

• Restore people’s lives and fulfil their needs. 

• Restore the economy and provide work opportunities, markets and incentives. 

• Rebuild communities and give them social stability. 

• Restore the system of local governance that represents people’s aspirations.  

• Re-establish the province as politically stable, economically vibrant, and resilient and 
protected against new disasters. 

• Minimise negative impacts of reconstruction on livelihoods and the natural 
environment. 

• Ensure rehabilitation, reconstruction and future development of Aceh follow a 
sustainable path to make sustainable resource use a basis for rehabilitation and 
reconstruction. 

• Ensure long-term improved quality of life.  

• Ensure long-term human harmony with nature through increased consideration of 
environmental issues in development practice. 

WWF sees the following issues as being key components of successful engagement 
with communities in tsunami-affected areas:  

General 

• Do no further harm: Evaluate all proposed actions for potential short and long-term 
social and environmental consequences, considering both direct and indirect 
impacts, and aim to find solutions that minimise negative impacts and maximise 
benefits.  

• Act locally: Prioritise rehabilitation activities that allow individuals to rebuild their 
homes, livelihoods and communities, paying particular attention to those who are 
vulnerable, such as women and children and those engaged in subsistence 
activities. 

Natural Resources and Environment 

• Respect local culture and values: The coastal area impacted by the tsunami 
(including the offshore islands) is rich in culture and heritage. Take care to respect 
and preserve these values. 

• Do not exceed carrying capacity: Understand and respect the carrying capacity of 
natural ecosystems and apply a precautionary approach to ensure that limits are not 
exceeded. 

• Prioritise health and sanitation issues: Prioritise rebuilding infrastructure and 
capacity that ensures access to healthcare and sanitation.  
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• Restore natural defence system: Incorporate the rehabilitation of protective natural 
coastal ecosystems in the spatial planning framework. 

• Use sustainably sourced materials where possible: Focus reconstruction on 
rebuilding local industries and, where possible, use sustainably sourced or recycled 
materials. 

Implementation 

• Follow sustainable development principles: Fully integrate environmental and 
social issues in all aspects of the reconstruction process, and work within a 
sustainable development framework that includes maximising environmental goods 
and services. 

• Frame activities in a clear spatial plan: Frame reconstruction efforts within a 
clearly defined regional spatial plan, produced with effective participation of all 
relevant stakeholders. 

• Provide a process for resolving tenure issues: Provide an effective process for 
resolving tenure issues, and take care to minimise the likelihood of conflict among 
natural resource users arising from disputes over tenure.  

• Implement a framework for disaster management: Develop and implement an 
appropriate disaster management framework such as early warning, disaster 
training, and local, provincial, national and regional disaster response action plans. 

• Build strong local institutions: Build effective local institutions in both the formal 
and informal sectors. Steps to ensure this include secondment of staff and expertise, 
technical support, training, cross-visits and targeted capacity building programs. 

• Empower local government: Re-empower the people of Aceh and local 
Government by involving them in the regulation, funding and management of the 
reconstruction process. 

• Ensure effective participation: Ensure effective participation and fair 
representation by all relevant groups in the governance and decision making 
process.  

• Communicate and coordinate effectively: During the reconstruction there need to 
be effective mechanisms for coordination of all public, private and donor efforts. 

• Ensure transparency and accountability: Ensure that all activities and funding of 
Government agencies and the informal sector are transparent, accountable and 
auditable. 
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2 Green Reconstruction Policy: General 
 

2.1 Mainstreaming Environment 
Goal 
The reconstruction process integrates the reconstruction of infrastructure, rehabilitation 
of livelihoods, and rehabilitation of environmental goods and services. This includes 
integrating environmental concerns in all aspects of reconstruction activities and 
strategies, such as aiming to improve the quality of life for affected communities and 
individuals whilst minimising the negative impacts of reconstruction on the environment 
and maintaining the long-term biological diversity and productivity of the natural systems.  

Reconstruction Strategy 

• Ensure that environmental considerations, including the need to minimise 
environmental impacts, are fully incorporated in all aspects of the reconstruction 
strategy, and within general development practice; 

• Undertake strategic environmental assessments (SEAs) and environmental impact 
assessments (EIAs) or at least a rapid response version in all sectors and for all 
actions, and ensure these are implemented as part of all rehabilitation and 
reconstruction efforts; 

• Ensure that the decision making process supports actions that have minimum 
negative environmental impact and promote positive choices during the 
reconstruction process, including through the optimizing environmental goods and 
services;  

• Put in place mechanisms and policies to prevent demand exceeding the carrying 
capacity of the environment, including providing sustainably sourced alternatives;  

• Pay particular attention to infrastructure and transportation reconstruction as areas 
where direct and indirect environmental impacts need to be fully considered; and 

• Use resource economics, best available scientific data and the results of EIAs and 
SEAs to identify reconstruction solutions that minimize impact on the environment 
and provide for long-term sustainable development. 

Indicators of Success 

• Policies are in place to prevent demand exceeding the carrying capacity of the 
environment; 

• Infrastructure and transportation reconstruction is considered in a full and 
transparent framework that includes EIA and SEA considerations;  

• Natural resource economics, EIAs and SEAs are carefully reviewed and 
reconstruction options are selected that minimize impact on the environment; and  

• “Soft” environmental solutions that strengthen and utilize natural defence systems 
(eg, creating a mangrove buffer zone) are preferred over “hard” engineering 
solutions (eg, breakwaters). 
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2.2 Building Legitimate Local Institutions 
Goal  
The long-term recovery from the socio-economic, cultural and livelihood impacts of the 
tsunami is made more sustainable through building the capacity and effective 
participation of legitimate local institutions involved in natural resource management, 
such as the Panglima Laot, and making them self-reliant in carrying out sustainable 
development programs to enhance their well-being and ensure environment 
sustainability. 

Reconstruction Strategy 

• Engage and work with communities, local groups (including private companies), and 
local institutions in planning, implementation, monitoring and evaluation activities 
(including programs related to spatial planning aspects such as participatory 
mapping); 

• Develop approaches to ensure economic sustainability of local institutions including 
increasing management and organizational skills by providing relevant trainings and 
cross visits;  

• Develop the capacity of local institutions by providing technical assistance on 
relevant issues, including participatory assessment and monitoring processes and 
business plan development skills;  

• Encourage the role of women in the local economy through micro credit financing 
schemes that provide soft loans to support daily activities such as trade, 
merchandise, and agriculture. This role will be strengthened through: 

• Participatory management training and business planning; 

• Basic conservation training and awareness raising; and 

• The connection of micro-credit services to other community activities, such as 
organic fertilizer, trade, and even co-op groups. 

• Conduct participatory processes to identify natural resources to protect within each 
community and to facilitate rehabilitation efforts (eg, a coastal community could 
initiate a “coral garden” near their village to grow soft coral recruits and breed fish 
stock to provide materials for the rehabilitation of damaged coral reef areas); 

• Conduct participatory processes to monitor effectiveness and document drawbacks, 
constraints and success;  

• Put mechanisms in place to ensure social equity; and 

• Provide training and targeted human capacity building programs to ensure effective 
human capacity in formal and informal institutions, and conduct cross visits to share 
experiences and lessons on effective institutions. 

Indicators of Success 

• Local institutions participate in management programs, training and cross visits to 
build capacity in key areas; 

• The staff of local institutions display improved knowledge, skills and capacity; 
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• Local institutions receive targeted technical assistance and infrastructure and 
resources to build capacity in key areas; 

• Local, provincial and national policies on disaster mitigation recognise the role of 
community empowerment and multi-stakeholder participation; 

• Communities have raised awareness regarding the functions and benefits of coastal 
and marine ecosystems; and 

• There is voluntary management and setting aside of coastal and marine areas to 
promote recovery. 

2.3 Spatial Plan  
Goal  
The overall spatial plan ensures that reconstruction efforts have minimum negative 
environmental impact and promote positive choices during the reconstruction process. 
This includes optimizing the provision of environmental goods and services as well as 
development and livelihood opportunities for impacted communities.   

Reconstruction Strategy 

• Identify the full range of needs and uses to be incorporated in the spatial plan, and 
identify the full range of environmental considerations, including disaster risk, and 
environmental goods and services; 

• Promote flexible, adaptive, planning approaches to be responsive to short-, medium- 
and long-term spatial planning needs; 

• Establish mechanisms to deal with critical issues such as displacement and tenure 
resolution, and ensure effective and equitable resolution of jurisdictional overlaps 
and other claims;  

• Establish mechanisms to coordinate all rehabilitation and reconstruction activities 
across sectors and across government agencies, international organisations and 
NGOs; and 

• Conduct a spatial planning process that takes place at all levels (eg, local 
community, district, provincial and regional), and which involves the participation of 
communities and representatives of civil society such as NGOs. 

Indicators of Success 

• Sensitive facilities are located away from high risk areas;  

• Infrastructure and transportation reconstruction is considered in a full and 
transparent framework that includes EIA and SEA considerations; 

• Natural resource economics approaches and EIAs are carefully reviewed and 
appropriate options selected.  

• Infrastructure reconstruction is carefully monitored to prevent the creation of 
excessive capacity; 

• Integrated coastal management is adopted as the planning framework for coastal 
areas;  



Green Reconstruction Policy Guidelines 

12/40 

• Natural resource exploitation (including forestry, agriculture and water use) is 
consistent with the long-term health of surrounding and down-stream environments 
and economic activities; 

• The spatial plan is endorsed by all relevant stakeholder groups; and 

• Transparent procedures and mechanism are established to deal with conflict 
resolution. 

2.4 Building Good Governance 
Goal 
The governance of the reconstruction process (including planning, implementation and 
evaluation) is transparent, accountable and includes the effective participation of local 
communities.  

Reconstruction Strategy 

• Create clear lines of communication between and within formal and informal sectors 
and put in place mechanisms to ensure effective consultation and input as part of the 
reconstruction process; 

• Ensure transparency mechanisms in all reporting and management frameworks 
(government, NGO and private sectors operations) and ensure accountability 
mechanisms are in place to guide effective use of resources and funds; 

• Provide an “open room” for consultation and empowerment and ensure that local 
communities, local resource owners and users, and other relevant key stakeholders 
can engage effectively in decisions regarding reconstruction; and 

• Build the capacity of NGOs and other groups representing the voice of civil society, 
particularly in the area of natural resource governance. 

Indicators of Success 

• Reporting and management frameworks are fully transparent; 

• All aspects of planning, implementation, and management are fully accountable;  

• All rehabilitation and reconstruction activities are effectively coordinated across all 
sectors and across all government agencies, international organisations and NGOs; 
and 

• Communities and local stakeholders participate effectively in decision-making 
process and in the governance of the reconstruction process. 
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3 Green Reconstruction Policy: Implementation 
 

3.1 Coastal and Marine Natural Resources 

3.1.1 Rebuilding well managed small-scale coastal fisheries 
Goal   
A small-scale fisheries sector is re-established that is sustainably managed, equipped 
with appropriate gears, does not exceed carrying capacity, and promotes poverty 
reduction through incentives for best practices. 

Reconstruction Strategy 

• Develop a sustainable fisheries reconstruction plan that focuses on creating an over-
arching sustainable fisheries management framework, sustaining target fish 
populations, conserving sites critical for replenishment, rebuilding boats, gears, 
supporting infrastructure and markets, strengthening local institutions involved in 
small-scale fisheries, and strengthening small scale fisheries governance;  

• Where possible, promote community led reconstruction efforts, including investing in 
local industries and local capacity for rebuilding boats and infrastructure, taking care 
to ensure that capacity limits are not exceeded; 

• Where possible, promote the use of recycled or sustainably sourced materials in the 
rebuilding of boats and supporting infrastructure, and re-equip with appropriate gears 
according to national and local management frameworks, working within an 
overarching sustainable fisheries management plan; 

• Avoid the introduction of inappropriate technologies (eg, steel boats), and critically 
evaluate donor or national government driven initiatives to provide substantially 
different boats or gears; and  

• Invest in the reconstruction of strong local formal and informal institutions and human 
capacity for management, including monitoring and enforcement, coupled with efforts 
to rebuild infrastructure. 

Indicators of Success 

• There is a reduction in the use of unsustainable and destructive fishing gears, and a 
reduction in illegal fishing activities;  

• The marine trophic structure of target ecosystems is maintained or improves, and 
there are positive trends in population indicators such as size / frequency distribution 
of indicator species, and abundance and population structure of target species; 

• Management frameworks integrate traditional fisheries knowledge and management 
mechanisms, including the maintenance of traditional fishing grounds, and access 
rights,  

• Management frameworks support the effective participation of local institutions 
representing fisher communities in the governance process;  

• Product sold to markets meets best practice criteria; and 

• Fishing households engage in enterprise schemes.  
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3.1.2 Rebuilding a well managed commercial fisheries sector  
Goal 
The commercial fisheries sector is sustainably managed, operates according to best 
practices within a precautionary framework, uses appropriate gears and capacity, is 
supported by efficient post-harvesting technology and infrastructure, and does not 
compromise subsistence and small-scale fisheries. 

Reconstruction Strategy 

• Develop a sustainable fisheries reconstruction plan, focusing on creating an over-
arching sustainable fisheries management framework, building capacity for effective 
management, sustaining target fish populations, and conserving sites critical for 
replenishment; 

• Develop a sustainable fisheries infrastructure reconstruction plan, involving 
rebuilding boats, gears, supporting infrastructure and markets, and strengthening 
local institutions involved in small scale fisheries, and strengthening fisheries 
governance; 

• Ensure effective surveillance, enforcement and compliance mechanisms are in place 
to prevent over-exploitation of fish populations and other targeted components of the 
ecosystems, and to prevent other activities from having a significantly damaging 
impact on the health of the ecosystems; and 

• Provide incentives and access to markets for product of a certification standard to 
encourage best practice, and if appropriate, develop infrastructure and trade 
networks and seek markets to support such ventures. 

Indicators of Success 

• There is a reduction in the use of unsustainable and destructive fishing gears, and a 
reduction in the incidence of illegal fishing activities;  

• The marine trophic structure of target ecosystems is maintained or improves, and 
there are positive trends in population indicators such as size / frequency distribution 
of indicator species, and abundance and population structure of target species; and 

• Fisheries management plan are developed under an ecosystem based management 
framework with clear catch limits, and are supported by local stakeholders. 

3.1.3 Rebuilding a sustainably managed aquaculture sector  
Goal 
The aquaculture sector is sustainably managed, operates according to best practices, 
within a coastal zone management framework, with minimum negative impacts on 
marine and coastal ecosystems, and promotes poverty reduction through incentives for 
best practices.  

Reconstruction Strategy 

• As far as possible, provide alternative livelihoods and compensation whilst the 
aquaculture sector is reviewed for environmental and economic sustainability, 
infrastructure needs assessed and a sector specific reconstruction plan developed; 
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• Ensure that reconstruction is framed within a larger coastal zone management and 
spatial planning framework, and that there is effective participation of local 
communities in issues of land tenure, reclamation and zoning;  

• Ensure that reconstruction follows best practice guidelines for aquaculture, including 
minimising impact on other ecosystems, and provision of incentives and access to 
markets for product of a certification standard; and 

• Use the reconstruction of the aquaculture sector as a means of promoting local level 
enterprise opportunities, coupled to the implementation of best practice, such as 
providing individuals with equity in a larger enterprise. 

Indicators of Success 

• Aquaculture operations meet best practice standards;  

• Water quality in adjacent rivers and watersheds is maintained or improved; 

• Aquaculture operations are in compliance with integrated coastal management 
recommendations for location and type of operation; 

• The sourcing of broodstock for shrimp aquaculture has no negative impact on the 
environment;  

• Product sold to markets meets best practice criteria; and 

• Aquaculture households engage in enterprise schemes. 

3.1.4 Rehabilitation and recovery of coral reefs and sea grass beds 
Goal 
Tsunami damaged coral reefs and sea grass beds fully recovered with optimum health 
to contribute to fisheries, coastal defence, and tourism potential and to be resilient 
against future impacts such as climate change. 

Reconstruction Strategy 

• Prioritise the removal of any external threats to the reef system, including bomb and 
cyanide fishing, and seek to minimise land-based threats such as pollution and 
destructive fishing, in order to maximise recovery; 

• If active rehabilitation is deemed necessary, choose a methodology appropriate to 
the type and scale of damage;  

• Initiate a broad education and outreach program targeting communities and policy 
makers, to highlight the need to urgently remove external threats and illegal 
activities, to help ensure rapid recovery; 

• Prioritise sites of importance for ecological processes, such as those providing new 
recruits to fish populations and those identified as having long-term resilience, and 
ensure they receive high levels of protection as insurance against future natural 
impacts; and 

• Ensure that any proposed structure or activity with direct or indirect impacts on coral 
reefs and seagrass beds is subject to a full environmental impact assessment and 
that the results are fully integrated in the decision making process in a transparent 
manner.  
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Indicators of Success 

• Reef and seagrass habitats that were damaged by tsunami undergo full recovery; 

• Areas of reef and seagrass are designated for high forms of protection; 

• The marine trophic structure of target ecosystems is maintained or improves, and 
there are positive trends in population indicators such as size / frequency distribution 
of indicator species, and abundance and population structure of target species; 

• The incidence of illegal activities impacting coral reef and sea grass ecosystems is 
reduced; and  

• There is no further damage to coral reefs and seagrass beds from reconstruction 
activities. 

3.1.5 Rehabilitation of mangroves and coastal wetlands  
Goal 
Mangroves and coastal wetlands are rehabilitated and restored to provide a coastal 
defence function, support sustainable livelihoods and maximise environmental goods 
and services to fisheries. 

Reconstruction Strategy 

• Assess damage to mangrove ecosystems; 

• Review historical data and assess coastline changes to establish area potentially 
able to support mangroves;  

• Document examples of mangroves providing a coastal buffer protecting communities 
from storm wave inundation and disseminate to policy makers and local groups;  

• Adopt integrated coastal management and spatial planning processes as 
frameworks for rehabilitation of damaged mangroves and establishment of new 
mangroves;  

• Ensure all discussion of mangrove rehabilitation and establishment respects local 
and customary management, and includes effective participation of local 
communities and affected individuals;  

• Ensure effective mechanisms are in place to resolve tenure issues; 

• Recognise that planting mangrove seedlings offers an opportunity for a “food for 
work”, or “tools for work” program; and 

• Link rehabilitation and protection efforts to the spatial planning process to ensure that 
identified areas are included in the spatial plan. 

Indicators of Success 

• Mangrove and coastal wetlands damaged by tsunami undergo full recovery;  

• Community and local stakeholders support rehabilitation and establishment of 
mangroves in areas identified as important for disaster mitigation; 

• The incidence of illegal activities impacting mangroves and coastal wetlands is 
reduced (eg, unregulated conversion, and harvesting for charcoal); and 
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• Non-destructive traditional use of mangroves is maintained and traditional access to 
beach landing sites for small-scale fishers is preserved.  

3.1.6 Rehabilitation of coastal and marine ecosystems 
Goal 
Coastal and nearshore marine ecosystems are restored to a natural, intact state, 
supporting healthy associated fish and invertebrate communities, and contribute to 
sustainable livelihoods and well managed fisheries. 

Reconstruction Strategy 

• Recognise that changes in elevation associated with the earthquake will lead to 
permanent natural changes in the coastline, and that a process of adjustment of 
natural coastal habitats needs to take place, especially for beaches and inter-tidal 
habitats; 

• Review lessons from other regions on the long-term costs and benefits of a range of 
environmental solutions to rehabilitation and reconstruction of coastal and marine 
ecosystems, in particular looking at breakwaters and beach replenishment and 
impacts on coastal fisheries and habitats;  

• Focus on supporting natural processes of readjustment and stabilization of a new 
coastal geography: the reconstruction of the coastline and coastal ecosystems may 
be best left to nature; 

• Prefer “soft” environmental solutions (eg, using natural vegetation to stabilize supra-
tidal habitats) over “hard” engineering solutions (eg, beach replenishment and 
breakwater construction): exceptions include rebuilding jetties and similar protection 
for ports, boat access and landing points;  

• Adopt integrated coastal management as a framework for all proposed coastal 
engineering works, including requiring an assessment of the full range of costs and 
impacts on other sectors and ecosystems;  

• Ensure that reconstruction efforts focus on reducing illegal activities impacting 
coastal and marine ecosystems before the tsunami and respecting and preserving 
traditional and cultural uses; and  

• Link rehabilitation and protection efforts to the spatial planning process to ensure that 
identified areas are included in the spatial plan. 

Indicators of Success 

• There is no further degradation or loss of intactness of nearshore and coastal 
habitats; 

• The health of nearshore and coastal ecosystems is maintained or improves, resulting 
in positive trends in trophic structure, population size / frequency, and abundance of 
indicator species, including those targeted by commercial and subsistence fisheries; 

• Water quality in coastal and nearshore environments is maintained or improved; and 

• Traditional fishing grounds are maintained, including traditional access to beach 
landing sites. 
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3.1.7 Safeguarding marine and coastal sites for natural and cultural values 
Goal 
Marine and coastal sites of particular importance for cultural or traditional values, or 
containing important biodiversity or that help sustain fisheries, are afforded enhanced 
management and protection to ensure long-term persistence of values. 

Reconstruction Strategy 

• Protect and effectively manage all known important fisheries spawning and 
recruitment sites, using appropriate traditional, local and national management 
mechanisms (including time-area closures, and marine protected areas); 

• Protect and effectively manage all known important life history sites for endangered 
or vulnerable species (eg, turtle nesting beaches), using appropriate traditional, local 
and national management mechanisms; 

• Protect sites of importance for cultural, historical or traditional values, and maintain 
access to such sites;  

• Identify and promote the protection of sites that have high value for “natural defence” 
due to their integrity and resilience;  

• Adopt integrated coastal management as a framework for protecting marine and 
coastal sites of high natural and cultural value; and  

• Link rehabilitation and protection efforts to the spatial planning process to ensure that 
identified areas are included in the spatial plan. 

Indicators of Success 

• Marine and coastal areas are designated for protection of habitat or ecosystems; 

• Marine and coastal areas are designated for protection of endangered or vulnerable 
species; and 

• Marine and coastal areas are designated for protection of critical fisheries sites, such 
as spawning grounds and nursery grounds. 

3.2 Land, Forests and Freshwater Resources 

3.2.1 Rebuilding a sustainable agriculture sector 
Goal 
A sustainable agriculture sector is re-established under an integrated river basin 
management scheme and integrated coastal zone management framework, including 
through rehabilitation of impacted lands, incentives for adopting best practice methods, 
and provision of alternative livelihoods focused on reducing poverty.  

Reconstruction Strategy 

• Provide alternative livelihood options for those displaced or unable to use impacted 
lands, prioritising those most in need; and 

• Frame reconstruction efforts within a coastal zone management and spatial planning 
framework that includes sector specific reconstruction plans, and rehabilitation 
strategies for lands suffering salt water intrusion.  
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Indicators of Success 

• Crops are produced according to standards of sustainability or in accordance with 
best practice guidelines; 

• Agriculture practices have minimum negative impacts on water quality in adjacent 
river basins; and  

• Agriculture households engage in enterprise schemes.  

3.2.2 Rehabilitation, recovery and expansion of coastal forests  
Goal 
Coastal forests (including mangroves) are restored to a natural state with healthy 
associated ecosystems, managed in an integrated framework, able to provide for 
sustainable timber harvesting, agriculture and other uses and able to minimise down-
stream impacts from unsustainable practices including clearing and conversion. Coastal 
forest and mangroves are expanded within their natural range to provide natural defence 
barriers against further natural disasters. 

Reconstruction Strategy 

• Assess damage to coastal forest and mangroves;  

• Repair damage to coastal forest and mangroves in a manner consistent with healthy 
associated ecosystems; and 

• Assess benefits of extending coverage of coastal forests and mangroves to provide 
natural defence barriers in the context of existing economic uses of the relevant land 
and marine environment, and extend the coverage by planting coastal forests and 
mangroves as appropriate. 

Indicators of Success 

• Coastal forests and mangroves have established themselves in a healthy state at 
least in their pre-tsunami range. 

3.2.3 Rehabilitation and recovery of rivers, estuaries, and river basins  
Goal 
Rivers and estuaries are restored to a natural state, with healthy associated ecosystems, 
contained within rehabilitated watersheds that are managed in an integrated river basin 
management framework, able to provide for agriculture and other uses and able to 
minimise downstream impacts from watershed, agriculture and urban pollution sources. 

Reconstruction Strategy 

• Assess damage to rivers, estuaries and river basins (including groundwater 
systems); 

• Repair damage to river basins in a manner consistent with healthy downstream river, 
estuary and marine ecosystems; 

• Prefer “soft” environmental solutions (eg, re-vegetating unstable river banks with 
native vegetation) over “hard” engineering options (eg, concreting river banks);  
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• Ensure that rebuilt industries do not use more water than is sustainably available in 
the long term; and 

• Ensure that effective systems are in place to prevent pollution and contamination of 
water systems from all human activities (eg, agriculture, aquaculture, heavy and light 
industry, urban and rural waste, run-off, infrastructure development). 

Indicators of Success 

• Rivers, estuaries and river basins (including groundwater systems) are healthy in the 
medium to long term; and 

• Upstream activities do not negatively impact either downstream river, estuary and 
marine ecosystem health or downstream economic activities. 

3.3 Planning, Mitigation and Reconstruction 

3.3.1 Natural disaster mitigation and response strategies  
Goal 
Future human and economic impacts of natural disasters (including tsunamis, floods and 
storm waves) are minimised through measures such as spatial planning that locates 
industry and settlements away from high risk areas, enhancement of natural mitigation 
factors as part of coastal zone planning, and education, awareness, and early warning 
systems that ensure individuals are able to react in an appropriate manner.    

Reconstruction Strategy 

• Incorporate disaster mitigation and tsunami response strategies into spatial plans 
and integrated coastal management plans, using modified strategic environmental 
assessment (SEA) and environmental impact assessment (EIA) tools to help assess 
risk; 

• Prefer “soft” environmental solutions that strengthen and utilize natural defence 
systems (eg, creating a mangrove buffer zone) over “hard” engineering solutions (eg 
breakwaters), using modified strategic environmental assessment (SEA) and 
environmental impact assessment (EIA) tools to support the decision making 
process;  

• Establish an early warning system and communication system for Indonesia, and link 
to larger Pacific and Indian Ocean networks;  

• Ensure that education and awareness programs are carried out at local, provincial 
and national levels, and that communities and individuals can act promptly and 
immediately to minimise loss of life; and 

• Disseminate and adapt lessons and response strategies from other countries, 
including advice on evacuation routes, community preparedness, and location of 
sensitive facilities.  

Indicators of Success 

• Areas of natural habitat are identified as performing a natural defence function, and 
protected for that function; 

• Spatial plans and integrated coastal management plans include areas set aside as 
disaster mitigation zones;  
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• Individuals are aware of the symptoms of natural disasters, and are trained to 
respond appropriately; and  

• There is a recognized lead agency for natural disaster mitigation with resources and 
capacity to respond to the scale of potential disasters, and local, national and 
regional disaster response strategies and individual action plans are in place across 
all areas considered at risk.  

3.3.2 Integrated coastal management 
Goal  
Integrated coastal management improves the quality of life of communities that depend 
on coastal resources whilst maintaining the biological diversity and productivity of those 
resources. Stakeholders are involved in preparation and implementation of an integrated 
coastal management plan for the protection and sustainable development of coastal 
ecosystems and resources that respects and embraces the social and economic values, 
and includes natural disaster mitigation.  

Reconstruction Strategy 

• Develop an open, participatory and democratic process that includes government 
and communities, science and management, sectoral and public interest, and which 
allows early identification and prioritization of uses, needs and concerns;  

• Utilize the best available information for planning and decision making; 

• Ensure that the integrated coastal management process has key political and 
community support, and that appropriate coordination and governance arrangements 
are in place, including linkages between local and national agencies;  

• Ensure that the integrated coastal management process is managed to nurture an 
enabling environmental policy, operates with transparency and accountability, and is 
conducted by agencies that have the appropriate legal authority; 

• Ensure that the agencies charged with conducting the integrated coastal 
management process have adequate, dedicated resources, including staff with 
appropriate skills, capacity and commitment;  

• Promote the equitable allocation of resources and a flow of benefits to the majority; 
and 

• Create many incomes and chains of enterprise, and build indigenous institutions that 
involve and empower the citizen. 

Indicators of Success 

• The incidence of conflicting uses of the coastal zone between stakeholders is 
reduced;   

• There is greater transparency and accountability in the governance process in the 
coastal zone;  

• There are positive trends in the intactness of coastal habitats, water quality, and 
ecological structure of coastal ecosystems; 

• The diversity of economic sectors dependent on coastal natural resources increases; 
and  
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• The productivity and sustainability of economic sectors dependent on natural 
resources in the coastal zone improves. 

3.3.3 Construction materials  
Goal 
Reconstruction is sensitive to local traditions and cultures, supports local businesses, 
builds local capacity and minimises impact on local natural resources through using 
recycled or sustainably sourced materials wherever possible (particularly avoiding 
unsustainable forestry practices that add pressure to already-stressed forest 
ecosystems).  

Reconstruction Strategy 

• Assess damage to infrastructure (houses, hospitals, schools, roads, bridges, 
airports, ports etc) and determine most appropriate reconstruction method; 

• Assess quantity and type of materials required for reconstruction; 

• Assess quantity of required materials available from recycled sources (eg, from 
debris) or other sustainable sources in affected country; 

• If insufficient material is available from recycled or other sustainable sources in-
country, assess feasibility of importing materials from sustainable sources; 

• Where possible, promote the use of recycled or sustainably sourced materials; 

• Aim to minimise the use of toxic materials in reconstruction, and where unavoidable, 
promote the application of the Material Safety Data Sheet system, including following 
specifications for storing, handling, and dumping waste;  

• Pay particular attention to avoid exacerbating existing pressures on local natural 
resources (eg, avoid timber supply from stressed forest systems, avoid aggregate 
supply from stressed coastal and coral reef systems etc); 

• Use materials suited to local conditions (eg, durable in local climate);  

• As far as possible, involve local processing industries (eg, sawmills) in customising 
(eg, cutting to size), treatment (eg, against termites) and distribution of construction 
materials; and 

• As far as possible, do not create new (or expand existing) processing industries 
beyond the long-term capacity of the relevant natural resource to supply them. 

Indicators of Success 

• Local natural resources are used in reconstruction in a sustainable manner; and 

• Natural resources are imported from sustainable sources to fill any shortfall in local 
availability. 

3.3.4 Sanitation and waste disposal 
Goal 
Effective and comprehensive sanitation and waste disposal infrastructure is rebuilt 
quickly to ensure that human-generated waste (organic and non-organic, solid and 
liquid) does not impact adversely on land, freshwater and marine systems.  
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Reconstruction Strategy 

• Assess capability of existing infrastructure to cope with anticipated medium- to long-
term sanitation and waste disposal requirements; 

• Repair existing sanitation and waste disposal infrastructure where possible; 

• Build additional required sanitation and waste disposal infrastructure according to 
world best standards (without over-engineering or providing more capacity than is 
required in the medium to long term); 

• Place sanitation and waste disposal infrastructure within an overall spatial plan to 
maximise utility and efficiency; 

• Find secondary uses for waste (eg, treated sewerage and grey water used for 
agriculture, solid waste recycled wherever possible); 

• Promote “reduce, re-use, recycle” approach;  

• Ensure that rebuilt industries (including agriculture and aquaculture) tie into the 
sanitation and waste disposal infrastructure, and comply with pollution and 
contamination regulations;  

• Avoid disposing of untreated waste into land, freshwater or marine systems; and 

• Ensure strong enforcement of sanitation and waste disposal regulations. 

Indicators of Success 

• Communities understand that untreated waste is a potential threat to the 
environment and public health; and 

• Waste is either put to a secondary use or disposed of in an inert state. 

• Sanitation and waste disposal regulations are implemented and enforced. 

3.3.5 Debris removal  
Goal 
Debris removal focuses on minimising the risk of contamination from toxic wastes, 
sorting and disaggregating debris to provide recycled materials for reconstruction efforts 
and removal or disposal in a manner that will not lead to disruption or impact on coastal, 
estuarine or nearshore ecosystems, or later re-erosion. 

Reconstruction Strategy 

• Assess quantity and type of debris; 

• Assess contamination threats to land, water and marine systems from undisturbed 
debris and from handling debris; 

• Assess health risks from handling debris; 

• Assess scope to recycle debris for use in the reconstruction effort (eg, timber for 
housing, rubble for road construction etc); 

• Identify suitable methods and locations for sorting, storing and disposing of debris; 
and 

• Where possible, promote the use of recycled materials in reconstruction. 
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Indicators of Success 

• Debris are adequately sorted and recycled as far as possible; and 

• Debris storage and disposal does not adversely impact on land, water or marine 
systems. 

3.3.6 Sustainable energy  
Goal 
The reconstruction of the energy sector (including infrastructure to generate energy 
supply for rural and remote communities) focuses on clean and renewable energy 
sources that minimize emissions and are made available at a competitive price. 

Reconstruction Strategy 

• Assess the energy needs for reconstruction of urban and rural communities and 
associated infrastructure; 

• Assess the current, and potential availability of clean and renewable energy sources, 
paying particular attention to opportunities for local sourcing of raw materials; 

• Promote the use of natural gas from local reserves to generate electricity in urban 
areas; 

• Promote the use of biomass, solar, and wind to generate energy for rural and remote 
areas, for both community and individual basis; 

• Incorporate clean and renewable energy in the medium and long-term planning for 
the energy sector;  

• Provide incentives for the use of clean and renewable energy options in the 
reconstruction of infrastructure for communities in rural and remote areas; and 

• Ensuring that power plant and its facilitation will be constructed in low-risk area. 

Indicators of Success 

• Sustainable energy is considered in medium-term (5-10 years) and long-term (10-15 
years) energy strategies;  

• Energy infrastructure is available to communities in rural and remote areas;  

• Electricity is available to an increasing number of households; and 

• Renewable energy increases as an overall proportion of the energy supply. 

3.4 Ecological Footprint 
Goal 
Reconstruction efforts provide for economic opportunities for development and improved 
quality of life whilst minimising the overall ecological impact on ecosystems and 
environment. Efforts to restore industry, infrastructure, utilities and public services aim to 
maximise efficiency, minimise environmental impact and do not create excessive 
capacity for consumption of natural resources.  
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Reconstruction Strategy 

• Ensure that all aspects of reconstruction take measures to minimize their impact on 
the environment, adopt environmental best practices and incorporate environmental 
impact assessments and strategic environmental assessments in their operations; 

• Pay particular attention to ensuring that donor and Government of Indonesia 
reconstruction efforts are well coordinated and are not duplicative; 

• Where possible, ensure that donor and Government of Indonesia reconstruction 
efforts do not create excessive capacity, in particular in rebuilding major 
infrastructure for public works and for industries dependent on natural resources 
such as forestry; 

• Promote decision-making based on the best available scientific data and promote the 
use of natural resource economics and modelling in the reconstruction process; and 

• Evaluate reconstruction efforts against green reconstruction targets and adapt 
reconstruction strategies based on the results of monitoring results. Engage 
stakeholders in target-setting and in monitoring, and provide a feedback process for 
dissemination of results.  

Indicators of Success 

• Consumptive capacity of reconstructed infrastructure in sectors dependent on natural 
resources does not exceed sustainable production capacity (eg, fisheries, forestry, 
infrastructure); 

• Public utilities and works reconstruction (eg, power production, water filtration, 
telecommunications, and industry rejuvenation) complies with environmental 
standards, meets local needs, does not exceed demand, and minimises 
environmental impacts; and 

• Reconstruction activities contribute to meeting the Millennium Development Goals 
(MDG) and deliver results against relevant MDG indicators.   
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4 Supporting Material 
 

4.1 General 
 
IUCN 2005. Recovery from the Indian Ocean Tsunami – Guidance for Ecosystem 
Rehabilitation incorporating livelihoods concerns. 
http://www.iucn.org/info_and_news/press/tsunami-guidance-info.pdf 

 

UNEP 2005. After the Tsunami: Rapid Environmental Assessment Report. 
http://www.unep.org/tsunami/tsunami_rpt.asp 

 

4.2 Mainstreaming Environment 
 
Rapid Environmental Impact Assessment  Banda Aceh, Sumatra. Ministry of the 
Environment, Republic of Indonesia  

http://www.benfieldhrc.org/SiteRoot/disaster_studies/rea/banda_aceh.pdf  

 

EIA : Case Study- Benoa Bay, Bali, Indonesia 

http://wwwscience.murdoch.edu.au/teach/n420/n420content/casestudies/bali/case04.ht
m 

 

Strategic Environmental Assessment: source book and reference guide to international 
experience   

http://www.iied.org/docs/spa/SEAbook/TitleContents_oct04.pdf  

 

UNEP (2004) Environmental Impact Assessment and Strategic Environmental 
Assessment: towards an integrated approach.  

http://www.unep.ch/etu/publications/textONUBr.pdf    

 

Strategic Environmental Assessment in World Bank Operations: Experience to Date – 
Future Potential  

http://lnweb18.worldbank.org/essd/envext.nsf/41ByDocName/StrategicEnvironmentalAs
sessmentinWorldBankOperationsExperiencetoDate-
FuturePotential2002BackgroundPaper296KBPDF/$FILE/SEAInWBOperationsExperienc
eToDateFuturePotential2002.pdf  
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Capacity Building for environmental management in Vietnam – Strategic Environmental 
Assessment 

http://www.vub.ac.be/MEKO/Vietnam/EU/EIAws1_12.html  

 

UNEP (2004) Mainstreaming Environment into Development Planning 
http://www.unep.org/themes/climatechange/PDF/Paper_No.4.pdf  

 

Asia Development Bank (2002) Country strategy and program development update 
2002-2005: Indonesia  

http://www.adb.org/Documents/CSPs/INO/2002/csp0400.asp  

 

FAO Sustainable Development Dept. “Process and strategies for participatory 
environment education through agricultural training”  

http://www.fao.org/documents/show_cdr.asp?url_file=/DOCREP/006/Y0923E/y0923e04.
htm  

 

Convention on Biological Diversity Indicators for assessing progress towards, and 
communicating, the 2010 target at the global level, UNEP/CBD/SBSTTA/10/9  

http://www.biodiv.org/doc/meeting.aspx?mtg=SBSTTA-10 

 

Millennium Development Goals Millennium Indicators Database, Goals, targets and 
indicators, ST/ESA/STAT/MILLENNIUMINDICATORSDB/WWW 

http://millenniumindicators.un.org/unsd/mi/mi_goals.asp 

 

PEMSEA (Partnerships in Environmental Management for the Seas of East Asia). 2003. 
Sustainable Development Strategy for the Seas of East Asia: Regional Implementation 
of the World Summit on Sustainable Development Requirements for the Coasts and 
Oceans. PEMSEA, Quezon City, Philippines.  
http://www.pemsea.org/ 

 

4.3 Building Legitimate Local Institutions  
 
UNCDF/UNDP (2002) “A local governance approach to post-conflict recovery” see 
“Lessons learned: Indonesia”  

http://www.theipa.org/publications/workshop_proceedings.doc  

 

UNDP Poverty Report  “Governance: the missing link” 

http://www.undp.org/povertyreport/chapters/chap5.html  
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USAID Indonesia (2002) Democratic reforms sustained and deepened – Indonesia 
http://www.usaid.gov/pubs/cbj2002/ane/id/497-007.html  

 

Forest Policy and Environment group. Dr John McCarthy “Is decentralisation good for 
the environment and poverty? Lessons from the forestry sector in Indonesia.” 
http://www.odi.org.uk/speeches/envgov2002/meeting3.html  

 

FAO Sustainable Development Department (2002) “Working with local institutions to 
support sustainable livelihoods”  

http://www.fao.org/sd/2002/PE0702a3_en.htm   

 

Sumarsana N. Governance in Indonesia http://www.apo-tokyo.org/icd/papers/E-
Publications/01.EffDecforICD/3-05.pdf  

 

Decentralization in Indonesia: Law and Regulations. 
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/IN
DONESIAEXTN/0,,contentMDK:20129125~pagePK:141137~piPK:217854~theSitePK:2
26309,00.html 

 

4.4 Spatial Plan 
 
Coastal Zone Environmental and Resource Management Project: National Priority 
Project : Indonesia 

http://www.amsat.com.au/czermp/level_1/countries/czindfww.html  

 

M. Sigit Widodo. Relationship of Marine Cadastre and Marine Spatial Planning in 
Indonesia http://www.fig.net/pub/jakarta/papers/ts_09/ts_09_2_widodo.pdf  

 

Winarso & Mattingly Local Participation in Indonesia’s Urban Infrastructure Investment 
Programming: Sustainability through Local Government Involvement? 
http://www.ucl.ac.uk/dpu/research/projects/projects%20pdf/Indonesia.pdf  

 

Mattingly M,& Davila J ‘Rapid Spatial Planning to Guide Infrastructure Investment ‘ 

http://www.ucl.ac.uk/dpu/research/urban_mgmt/proj_spatial_planning.htm  

 

P4D Support for Decentralisation Measures including: Private public partnership project 
to promote spatial planning and forest mapping in co-operation with BAKOSURTANAL  
and BAPPEDA  



Green Reconstruction Policy Guidelines 

29/40 

http://www.gtzsfdm.or.id/lib_pa_doc_on_ind.htm  

  
Development Planning Unit – British Virgin Islands Plans, Draft Physical Development 
Plan Summary.  
http://dpu.gov.vg/Plans/DraftPhysical/DPDSumm.html#Strategies%20for%20Developme
nt 
 
Netherlands government: Housing, Spatial Planning and the Environment 
http://www.vrom.nl/international/ 
 
Republic of Slovenia, Ministry of Environment and Spatial Planning 
http://www.sigov.si/mop/en/  
 

Compendium of Spatial Planning Systems in the Baltic Sea Region 

http://vasab.leontief.net/introduction.htm  

also  

http://vasab.leontief.net/background/indexback.htm  

 

Can participatory-GIS strengthen local-level spatial planning? Suggestions for better 
practice. http://www.iapad.org/publications/ppgis/Mike_McCall_paper.pdf  

 

4.5 Building Good Governance 
 
WWF Indonesia (in prep), Guiding Principles in the Implementation of Community 
Empowerment in Conservation. For more information on Community empowerment see 
http://www.wwf.or.id/ 

 

Sumarto S, Suryahadi A, Arifianto A. (2004) Poverty Reduction: Evidence from Newly 
Decentralized Indonesia 
http://www.gtzsfdm.or.id/documents/library/on_ind/Gobernance_PovertyReduction_SME
RUMarch04.pdf  

 

Ngoedijo, W(2003) An Overview of Disaster Mitigation on Local Planning & 
Programming in Decentralized Indonesia  
http://www.gtzsfdm.or.id/documents/library/on_id/Widjono_DisasterMitigation_March200
3.pdf  
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4.6 Rebuilding Well Managed Small-scale Coastal Fisheries 
 
Ward T.J., D. Heinemann, and N. Evans, 2001. The role of Marine Reserves as 
Fisheries Management Tools: A review of concepts, evidence and international 
experience. Bureau of Rural Sciences, Canberra, Australia. 192pp. 

 

Ward T.J., and E. Hegerl. 2003. Marine Protected Areas in Ecosystem-based 
Management of Fisheries. Department of Environment and Heritage, Canberra, 
Australia. 66pp. 

 

Law of the Republic of Indonesia No. 31 of 2004 Concerning Fisheries. 

 

Fikret Berkes, Robin Mahon, Patrick McConney, Richard Pollnac, and Robert Pomeroy , 
2001. MANAGING SMALL-SCALE FISHERIES Alternative Directions and Methods. 
IDRC,320 pp. 

http://booktique.idrc.ca/acb/showdetl.cfm?&DID=6&Product_ID=2679&CATID=15  

 

A co - management approach to artisanal fisheries in Chile and Uruguay 

http://www.csiwisepractices.org/?read=12  

 

TDRI : Beyond Community Rights: Small-Scale Fisheries and Community-Based 
Management in Southern Thailand 

http://www.csiwisepractices.org/?read=12  
 

BOBP 1993, Safety guide for small offshore fishing boats,  

Sustainable Fisheries Livelihoods Program: Participatory fisheries surveillance in 
Guinea: a striking example for others to emulate 

http://www.sflp.org/eng/007/pub1/123_a.htm  
 

Sustainable Fisheries Livelihoods Program: participatory coastal fisheries management 
and livelihoods improvement in the post-harvest sector  

http://www.sflp.org/eng/007/pub1/bul17_art7.htm  

 

Coastal Fisheries Management and Development, Papua New Guinea, 

http://www.adb.org/Documents/Profiles/LOAN/32189013.ASP  
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4.7 Rebuilding a Well Managed Commercial Fisheries Sector 
 
NSW, Australia, Fisheries Management Techniques  

http://www.fisheries.nsw.gov.au/com/management_techniques.htm 

 

Fisheries Research and Development Corporation 

http://www.fisheries-esd.com/c/home/index.cfm  

 

New Zealand: Ministry of Fisheries.  

http://www.fish.govt.nz/information/briefing_99/sector.htm  

 

British Columbia: Ministry of Fisheries 

 http://www.agf.gov.bc.ca/fisheries/ 

 

Development Planning Unit Government of the British Virgin Islands  

http://dpu.gov.vg/Plans/NIDS/Fisheries/Fisheries.htm#EXECUTIVE%20SUMMARY  

 

4.8 Rebuilding a Sustainably Managed Aquaculture Sector 
 
Fisheries Research and Development Corporation How to Guide for Aquaculture  

http://www.fisheries-esd.com/a/pdf/ESDHowtoGuideAquaculture  

 

National Aquaculture Council, Australia  

http://www.australian-aquacultureportal.com/ems/about_ems.html  

 

Aus aid Australian Development Gateway Aquaculture 
http://www.developmentgateway.com.au/jahia/Jahia/cache/offonce/lang/en/pid/157   

 

R.L. Welcomme and U. Barg, FAO Technical Guidelines for Responsible Fisheries: 
Aquaculture Development - 5  

 

Jose Aquilar-Manjarrez, Planning and Management for Sustainable Coastal Aquaculture 
Development  
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Joint Group of Experts on the Scientific Aspects of Marine Environmental Protection 
Towards Safe and Effective Use of Chemicals in Coastal Aquaculture  

 

Shrimp Farming & the Environment. A World Bank, NACA, WWF and FAO Consortium: 
http://www.enaca.org/shrimp, under the Case Studies heading. Shrimp Farming and the 
Environment: Synthesis Report (PDF, 1.3M) 
Shrimp Farming and the Environment: Can Shrimp Farming Be Undertaken 
Sustainably? (PDF, 640k) 
Shrimp Farming and the Environment Booklet (PDF, 32k) 

4.9 Rehabilitation and Recovery of Coral Reefs and Sea Grass 
Beds    

 
ICRI/ISRS 2005. Tsunami Damage to Coral Reefs: Guidelines for Rapid Assessment 
and Monitoring. GCRMN/CORDIO/IUCN/Reefbase/ReefCheck/AIMS. January 2005. 
Seychelles. http://www.reefbase.org/whatsnew.asp 

 

IUCN: Indian Ocean Tsunami- early observations of effects on the marine environment.  

http://www.iucn.org/info_and_news/press/TsunamiMarine.pdf  

 

World Resources Institute. Ch 2 Biodiversity of S.E. Asian coral reefs 
http://marine.wri.org/pubs_content_print.cfm?ContentID=684  

 

CRC Reef Research : Project 2.3  Habitat Rehabilitation 
http://www.reef.crc.org.au/publications/annualreport/AnRep97Res2_3.html  

 

Asian Wetland Symposium ( Feb 2005) The Tsunami and Coastal Wetlands  

http://www.aswm.org/wbn/archive/05/050225.doc  

 

4.10  Rehabilitation of Mangroves and Coastal Wetlands 
 
Wetlands International: public forum 

http://www.wetlands.org/Tsunami/pub_tutorial.htm  

 

The Tsunami and coastal wetlands: recommendations for action, symposium 
www.wetlands.org/news&/docs/AWS_Tsunami.pdf  

UN FAO: Rehabilitation of severely affected mangroves would help speed recovery from 
tsunamihttp://www.un.org/News/Press/docs/2005/sag316.doc.htm 
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Rehabilitation of Mangrove Ecosystems in India: A Review  

http://horticulture.coafes.umn.edu/vd/h5015/99papers/hari.htm  

 

Benefits of Successful Ecological Restoration, Mangrove Valuation Workshop  

http://www.mangroverestoration.com/downloads/Mangrove-Rest-Costs-and-Benefits-
Final-Draft-3-MAR-03.doc  

 

4.11  Rehabilitation of Coastal and Marine Ecosystems 
 
Marine Pollution Bulletin: Rehabilitation of Coastal Ecosystems 

http://www.ncl.ac.uk/tcmweb/rehab/index.html  

 

Asia Pacific Economic Co-operation: Marine Resource Conservation Working Group 
http://www.subpesca.cl/apec_ssp/FWG_archivos/17fwgmeet/04_mrcwg_037.pdf  

 

Australian Conservation Foundation, Saving our seas: a plan for coasts, oceans and 
sustainable fisheries  

http://www.acfonline.org.au/asp/pages/document.asp?IdDoc=935  

 

Principles to Guide the Reconstruction of Coastlines Affected by the Tsunami  

www.gpa.unep.org/documents/Key_PrinciplesFINAL.doc  

 

IUCN Bangladesh: rehabilitation of Critical Coastal Ecosystem 
http://www.iucnbd.org/csp.php?hn=REHABILITATION%20OF%20CRITICAL%20COAST
AL%20ECOSYSTEM:%20CHOKORIA%20SUNDARBAN  

 

UNEP Workshop on Analysis, Assessment & Erosion Processes: Final 
Recommendations 

http://www.pnuma.org/agua-compilacion/pdfs/Erosion%20Process%20TT.pdf  

 

4.12   Safeguarding Marine and Coastal Sites for Natural and 
Cultural Values 

 
ANZECC Task Force on Marine Protected Areas (1998) Guidelines for Establishing the 
National Representative System of Marine Protected Areas.  

http://www.deh.gov.au/coasts/mpa/nrmpa/pubs/guidelines.pdf  
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Tasmanian Dept of Primary Industries, Water and Environment: State Coastal Policy 

http://www.dpiwe.tas.gov.au/inter.nsf/WebPages/LVAE-53M5JJ?open  

 

Environment and development in coastal regions and in small islands 
http://www.unesco.org/csi/pub/papers2/surin6.htm  

 

ICUN Pakistan Protected Areas. 

http://www.iucn.org/places/pakistan/protectedareas/wpacat.htm  

 

4.13  Rebuilding a Sustainable Agricultural Sector 
 
Environment Agency: Rebuilding Agriculture: Position Statement 

 http://www.environment-agency.gov.uk/aboutus/512398/289428/655968/?lang=_e 

 

 Agriculture Sector Program Loan Afghanistan 
http://www.adb.org/Documents/Profiles/LOAN/37046013.ASP  

 

East Timor NGO Forum 

http://www.pcug.org.au/~wildwood/01junagriculture.htm  

 

FAO Document Repository Towards Sustainable Agricultural Development in Iraq 

http://www.fao.org/documents/show_cdr.asp?url_file=/DOCREP/006/Y9870E/y9870e03.
htm  

 

4.14  Rehabilitation and Recovery of Rivers, Estuaries and River 
Basins 

 
Reducing Vulnerability to Natural Hazards: Lessons Learned from Hurricane Mitch: A 

Strategy Paper on Environmental Management 

http://www.iadb.org/regions/re2/consultative_group/groups/ecology_workshop_1.htm 
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Recovery (reconstruction, rehabilitation, or alteration) of the Charles River Basin  
http://www.colorado.edu/hazards/ holistic_recovery/ch7_environment.pdf   

 

International Water Management Institute 

http://www.iwmi.cgiar.org/tsunami/News&UpdatesHome.asp  

 

National Action Plan for Salinity and Water Quality Annual Report 2002-03  

http://www.napswq.gov.au/publications/annual-reports/02-03/chapter-6-1.html 

 

North Coast Stewardship Group: Lost coast rivers 

http://www.savetheredwoods.org/protecting/pdf/mp_I_lostcoast.pdf  

  

4.15  Natural Disaster Mitigation and Response Strategies 
 
Island Network on Natural Disaster Risk Management, United Nations University 

http://www.gdrc.org/oceans/juha.html  

 

An Assessment of Natural Hazards and Disasters in Canada: A Report for Decision-
Makers and Practitioners 

http://www.ccep.ca/etkin.html  

 

Florida Division of Emergency Management  

http://www.floridadisaster.org/bpr/EMTOOLS/mitigate.htm  

 

United Nations World Meteorological Office 
http://www.wmo.int/disasters/disasterCommunityResponse.htm  

 

Canadian Disaster Reduction  

http://www.dfait-maeci.gc.ca/foreign_policy/human-rights/Canada_world_conference-
en.asp  

 

4.16  Integrated Coastal Management 
 
The role of Indicators in Integrated Coastal Management. 
http://www.udel.edu/CMS/csmp/indicators/reference.html 
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Coastal Management in SE Asia 

http://www.globaloceans.org/globalinfo/seasia/ICM_SEA.htm 

 
Coastal Environmental and Resource Management Project: National Priority Project : 
Indonesia 

http://www.amsat.com.au/czermp/level_1/countries/czindfww.html 

 

Coastal Management on the internet: a portal to relevant websites 

http://www.coastalmanagement.com/    

 

European Commission: Integrated Coastal Management, A strategy for Europe 

http://europa.eu.int/comm/environment/iczm/comm2000.htm  

 

UNEP Caribbean Regional Co-ordinating Unit- Coastal Management  

http://www.cep.unep.org/issues/czm.html  

 

4.17  Construction Materials 
 
Reconstruction and Rehabilitation: A response strategy for creation of sustainable 
livelihoods 

 http://www.devalt.org/newsletter/may01/lead.htm 
 

“Australian Greenhouse Office Your Home technical manual”. 
http://www.greenhouse.gov.au/yourhome/technical/index.htm  

 

Jardine-Orr, A., Spring F, & Anda M. (2003) Remote Indigenous Housing & 
Infrastructure: Factors affecting regional governance. Murdoch University 

http://www.nationalhousingconference.org.au/Download/Friday/Ses25b_JardineOrr_fin.d
oc  

 

UK government highways agency: Building Better Roads: Towards Sustainable 
Construction 

http://www.highways.gov.uk/aboutus/corpdocs/building_better_roads/02.htm  

 



Green Reconstruction Policy Guidelines 

37/40 

4.18  Sanitation and Waste Disposal 
 
For small scale household level water treatment  
Tony Flynn: CSIRO Environment Business 2 Feb 2005: Item 27 
http://news.envirocentre.com.au/eb/newsletterfull.php?issue=2005-02-02&key=63  
 
Slow Sand Filters: A national drinking water clearing house fact sheet. 
http://www.nesc.wvu.edu/ndwc/pdf/OT/TB/TB14_slowsand.pdf  
 

Slow Sand Filters: Prepared by Colorado State University, CH2M Hill Engineers, Denver 
(CO) Water Department, Colorado Health Department, Black & Veatch, Dayton & 
Knight, and RBD Consulting Engineers  

http://www.oasisdesign.net/water/treatment/slowsandfilter.htm#top 
 
Rapid Sand Filters: Ohio State University Bulletin: water systems for small communities 
http://ohioline.osu.edu/b910/b910_19.html  
 
Alternative On-site Wastewater Treatment and Disposal Options: The Water Quality 
Program Committee, Virginia Tech* http://www.ext.vt.edu/pubs/waterquality/448-
403/448-403.html 
 
The Decentralised Concept of Waste Water Management 
http://www.swopnet.com/geo_wastewater_2000/Venh_Decentralized_WW.html 

 
Onsite Treatment and Disposal of Domestic Wastewater: Magnitude and Impact    

Crop and Soil Environmental News, July 1998 R. B. Reneau, Jr., Professor 
http://www.ext.vt.edu/news/periodicals/cses/1998-07/1998-07-02.html 

 

4.19  Solid Waste Management 
 
US Environment Protection Agency: Municipal Waste Management  

http://www.epa.gov/epaoswer/non-hw/muncpl/ 

 

US Environment Protection Agency: Wastes 

http://www.epa.gov/epaoswer/osw/    

  

Newcastle Council, Australia: Waste Management Strategy 
http://www.newcastle.nsw.gov.au/services/environment/waste/initiatives/strategy.cfm  
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4.20  Debris Removal 
 
Australian Department of Environment and Heritage (2000) Waste Reduction Guidelines 
for the Construction and Demolition Industries 
http://www.deh.gov.au/industry/construction/wastewise/pubs/guidelines-text.html 

 

4.21  Energy and Power Supply  
 
Towards Earth Summit: Action Plan Ideas 
http://www.earthsummit2002.org/ic/energy/energyap.htm 

 

Forum Barcelona: Sustainable energy supply 
http://www.barcelona2004.org/eng/banco_del_conocimiento/documentos/ficha.cfm?idDo
c=446. 

 

Ausaid: Power for the people: renewable energy in developing countries 

http://www.ausaid.gov.au/publications/pdf/renewable_energy.pdf  

 

Alnatheer O. (2005) “ The potential contribution of renewable energy to electricity supply 
in Saudi Arabia” Energy Policy” v 33 pp 2298-2312 www.elsevier.com/locate/enpol  

 

Li, X.(2005) “Diversification and localisation of energy systems for sustainable 
development and energy security” Energy Policy v33 pp2237-2243  

 

Miranda M.L. & Hale B (2005) “Paradise recovered: energy production and waste 
management in island environments” Energy Policy v 33 pp 1691 – 1702 

 

El-Sayed M. (2005) “ Solar supported steam production for power generation in Egypt” 
Energy Policy v 33 pp1251- 1259 

 

4.22  Ecological Footprint 
 
www.wwf.org.uk/researcher/issues/footprint/index.asp 

 

http://www.panda.org/news_facts/publications/general/livingplanet/index.cfm 
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5 WWF Contacts 
 
Indonesia 
 
WWF-Indonesia 
wwf.or.id 
+62 21 576 1070 
Contact: Mubariq Ahmad 
 
 
 
Other Tsunami-Affected Countries 
 
WWF-India 
wwfindia.org 
+91 11 5150 4815 
Contact: Sejal Worah 
 
WWF-Thailand 
wwfthai.org 
+66 2 524 6168 
Contact: Robert Mather 
 
 
 
International 
 
WWF-International 
panda.org 
+41 22 364 9111 
Contact: Isabelle Louis 
 
WWF-Australia 
wwf.org.au 
+61 2 9281 5515 
Contact: Ralph Ashton 
 
WWF-Denmark 
wwf.dk 
+45 35 36 36 35 
Contact: Kim Carstensen 
 
WWF-Finland 
wwf.fi 
+358 9 774 0100 
Contact: Timo Tanninen 
  
WWF-Germany 
wwf.de 
+49 69 79 14 40 
Contact: Martin Bertram 
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WWF-Italy 
wwf.it 
+39 06 844 9 71 
Contact: Laura Ciacci 
 
WWF-Japan 
wwf.or.jp 
+81 3 3769 1711 
Contact: Eishi Maezawa 
 
WWF-Netherlands 
wnf.nl 
+31 30 6937 333 
Contact: Carel Drijver 
 
WWF-Norway 
wwf.no 
+47 22 03 65 00 
Contact: Rasmus Hansson 
 
WWF-Sweden 
wwf.se 
+46 8 624 74 00 
Contact: Lars Kristoferson 
 
WWF-United Kingdom 
wwf.org.uk 
+44 1483 426 444 
Contact: Tessa Robertson 
 
WWF-United States 
worldwildlife.org 
+1 202 293 4800 
Contact: Anita Van Breda 
 
 
Or contact the WWF office closest to you 
Please see panda.org for a complete list of offices 
 
 
Media Enquiries 
 
Mubariq Ahmad 
Executive Director, WWF-Indonesia 
+62 812 105 4587 
 

Ralph Ashton 
WWF Global Tsunami Response Coordination 
+61 417 275 471 
 
Olivier van Bogaert 
WWF International's Press Office 
+41 22 364 95 54 



WWF-Indonesia’s vision is “Conservation of Indonesia biodiversity
for the well-being of present and future generations”. Our mission is
to conserve biodiversity and reducing human impact through:
1.   Promoting strong conservation ethics, awareness and action in

Indonesia society.
2.   Facilitating multi-stakeholders efforts to preserve biodiversity & 

ecological processes on ecoregional scales
3.   Advocating for policies, laws and law enforcement that support

conservation. 
4.   Promoting conservation for the well-being of people, through 

sustainable use of natural resources. 

WWF-Indonesia

Kantor Taman A9, Unit A-1 
Kawasan Mega Kuningan
Jakarta 12950, Indonesia
Tel:   +62 21 576 1070
Fax:  +62 21 576 1080
wwf-indonesia@wwf.or.id

www.wwf.or.id
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1.  Mamberamo-Pegunungan Foja Reserve: Irian Jaya: Indonesia:     WWF-Canon / Ian CRAVEN

6   105972-boyplastic-low_m:      WWF-Canon / Paul FORSTER
5   Orang utan:       WWF Indonesia
4   Kayu log:     WWF-Indonesia / Irwan GUNAWAN
3   Forest along the river Kalimantan, Borneo, Indonesia:     WWF-Canon / Alain COMPOST
2   Funae fishermen sorting tuna after the catch: Sulawesi/Indonesia:     WWF-Canon / Jürgen FREUND

Credit photos :


