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Foreword

The Asian Development Bank (ADB) extends its congratulations to the Government of  
Indonesia, under the leadership of President Susilo Bambang Yudhoyono, for its 
successful hosting of the World Ocean Conference in May 2009 in Manado, North 
Sulawesi. That international conference tackled issues related to the role of oceans in 
economic development and ecological sustainability, especially as this relates to climate 
change, and reached global consensus on raising these concerns in the United Nations 
Framework Convention on Climate Change, 15th Conference of Parties to be held in 
Copenhagen, Denmark, in December 2009.

ADB was pleased to be able to help the government organize the World Ocean 
Conference and the historic Coral Triangle Initiative (CTI) Leaders’ Summit which 
immediately followed it. We were also privileged to cochair the CTI Partnership Dialogue 
of Development Partners with senior officials of the six Coral Triangle countries. This 
report contains a wealth of information related to the conference theme, Oceans and 
Climate Change. It draws the reader’s attention to key issues raised by various speakers 
at the conference, and urges governments and other stakeholders to pursue concrete 
action to help countries adapt to climate change. 

Climate change is clearly upon us. Rising sea levels, surging storms, eroding shorelines, 
increasing ocean temperatures and acidity, and other impacts threaten coastal and 
marine resources along with vital infrastructure, settlements, and facilities that support 
the livelihood of coastal communities in many parts of the world, but especially in small-
island developing states.

In the coming decades, climate change impacts are likely to become even more severe. 
This will put millions at increased risk, especially highly vulnerable coastal communities 
in low-lying areas. In extreme cases, this may cause people to abandon their homelands 
and migrate within countries or across international borders for their survival. 

Billions of dollars and millions of people are being mobilized to confront the growing 
climate-related challenges. Along with public awareness and efforts, developing 
countries will require substantially increased financial and technical support for measures 
to ensure their continued economic growth in the face of climate change. ADB is already 
assisting in this response and expects to further expand support to its developing 
member countries facing these threats.

These needs cannot be met by ADB alone; they will necessitate the full partnership of 
multilateral and bilateral agencies, nongovernment organizations, government entities, 
academic institutions, and other stakeholders. We have established strong working 
relationships with a wide range of partners and will continue to expand and, indeed, 
leverage such relationships.
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The challenges presented by climate change and sound coastal and marine resource 
management are daunting, and the tasks enormous. There is no alternative to our 
collectively solving these problems if we are to sustain the basis for food security, 
and a healthy environment upon which we all rely for our well-being. I trust that this 
publication and the discussions it documents will help focus our efforts in that more 
sustainable direction. ADB looks forward to being a strong partner in these efforts. 

C. Lawrence Greenwood, Jr.  
Vice-President (Operations 2)



Message from the Ministry of 
Marine Affairs and Fisheries, 
Indonesia

It was with great pride and honor that Indonesia hosted the World Ocean Conference 
(WOC) 2009 and the Coral Triangle Initiative (CTI) Summit during the week of 11–15 May 
2009 in Manado, North Sulawesi. Representatives of 74 countries and 12 international 
organizations attended the WOC, six heads of state jointly affirmed their commitment to 
the CTI, and thousands more gathered for the various side events convened that week, 
for the ultimate purpose of celebrating the gift of our oceans and ensuring their lasting 
benefit for all humanity.

For many years, the sustainability of our oceans has been threatened by multiple factors, 
including overfishing, pollution, and habitat destruction. The stakes are now higher, as 
we begin to understand that climate change will impact our oceans and coastal zones, 
directly affecting millions of people. As an archipelagic country, Indonesia will be greatly 
affected by climate change, as our coasts, where millions of people live, are the second-
longest in the world. Therefore, we—the people and Government of Indonesia—have 
taken it upon ourselves to call on the international community to heed the warning signs 
of climate change and to work together to ensure that proper mitigation and adaptation 
strategies are implemented.

During the week of the WOC and CTI Summit, climate change mitigation and adaptation 
strategies were two of the most important issues deliberated upon and debated, not 
only by government officials, but also by scientists and researchers, the business sector, 
environmental activists, the armed forces, and a host of civil society groups. While we 
have agreed that our oceans are in peril from the impacts of climate change, it is clear 
that the world is not yet in agreement on which paths to take in response, not only as a 
community of nations but also as individual nations and community groups. Meanwhile, 
every indecisive moment is a lost opportunity to bequeath a better world to future 
generations.

The WOC and CTI Summit week was the first large-scale international event to bring 
together both ocean and climate change stakeholders and specialists. This publication 
is a summary of the major and recurring themes discussed during that week. By 
documenting the discussions and highlighting the key issues requiring global concerted 
action, we hope to inspire everyone to move beyond the current state of affairs, not only 
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in the policy and negotiation arenas, but also in business, research, teaching, technology 
development, and even day-to-day life.

Climate change is to be survived—together. Let us move beyond the rhetoric toward 
concrete action.

Freddy Numberi
Minister of Marine Affairs and Fisheries
Republic of Indonesia
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Executive Summary

Conference Overview

At the World Ocean Conference (WOC) 2009, hosted by the Government of Indonesia 
and held in Manado, North Sulawesi, Indonesia on 11–15 May 2009, government 
ministers and senior officials from 74 countries discussed with representatives of 
multilateral and bilateral organizations, nongovernment organizations (NGOs), academic 
and research institutions, the private sector, and other stakeholders current marine and 
ocean issues. The aim was to forge a strong commitment to better manage marine and 
coastal resources as a key element of the global response to climate change.

As underscored by Indonesian President Susilo Bambang Yudhoyono at the opening of  
the Ministerial Meeting, WOC 2009 was intended to draw global attention to the 
importance of oceans in the fight against climate change, especially in preparation for  
the 15th United Nations Framework Convention on Climate Change (UNFCCC) 
Conference of the Parties (COP15), to be held in Copenhagen in December 2009. This 
theme permeated the various WOC 2009 and Coral Triangle Initiative (CTI) meetings, 
Global Ocean Policy Day panel discussions, and symposium presentations, and raised 
participant awareness of the fact that climate change, initially predicted to be felt in 
50 years time, is already being experienced in many parts of the world and, therefore, 
requires concerted global action. 

The presentations and panel discussions held during WOC 2009 highlighted the central 
role of oceans in the climate change response, drew attention to the resulting challenges 
for oceans and small-island developing states (SIDSs), and called on all stakeholders led 
by governments and their development partners, nongovernment organizations, and the 
private sector to take immediate action to adapt to or mitigate the impacts of climate 
change.

Following closed negotiations held throughout the week, country delegates adopted 
the Manado Ocean Declaration by acclamation. The Manado Declaration recognizes 
that oceans play a crucial role in the global climate system and in moderating its 
weather systems, and that the oceanographic processes that result from this interaction 
will affect the rate of climate change. It cites the need to (i) commit to long-term 
conservation, management, and sustainable use of marine-living resources; (ii) establish 
national strategies to sustainably manage marine and coastal ecosystems and enhance 
their resilience; (iii) reduce marine pollution; (iv) increase understanding and information 
exchange on coasts, oceans, and climate change, particularly in developing countries; 
and (v) establish and effectively manage marine protected areas (MPAs), including 
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resilient networks. It also acknowledges the need to consider ocean dimensions to 
inform adaptation and mitigation strategies, and invites participants to consider how 
coastal and ocean dimensions could be discussed at COP15 to the UNFCCC.

On the last day of WOC 2009, the Indonesian President and the heads of state of the  
five other Coral Triangle countries (Malaysia, Papua New Guinea, the Philippines, 
Solomon Islands, and Timor-Leste) formally launched the CTI and signed the CTI Leaders 
Declaration, which affirmed their commitment to promote the sustainable management 
of marine and coastal resources in the Coral Triangle region and to safeguard the Coral 
Triangle’s vast resources for present and future generations of their people. The launch 
represents the beginning of a long-term collaborative effort toward realization of the 
collective vision of the six Coral Triangle countries to protect and preserve the rich marine 
biodiversity in the Coral Triangle region and help coastal communities adapt to climate 
change.

This report of WOC 2009, instead of simply summarizing the conference proceedings, 
draws the reader’s attention to key issues raised and recommendations put forward by 
speakers at the main events. 

Oceans and Climate Change 

The oceans cover more than 70% of the earth’s surface and sustain life by generating 
oxygen, absorbing carbon dioxide (CO2) from the atmosphere, regulating climate and 
temperature, and providing food and energy resources. Marine ecosystems provide 
much-needed food for the world’s population and are central to the planetary cycle of 
carbon and other greenhouse gases. Because of their immense capacity for storing heat 
and absorbing CO2, the oceans play a critical role in climate and climate change. Oceans 
regulate global temperatures and clouds—and, therefore, global climate—over timescales 
spanning months, years, and centuries. Ocean warming and ocean acidification can 
severely impact marine ecosystems, resulting in unprecedented, lasting changes that may 
be difficult, and in some cases, impossible to adapt to. Oceans also play a key role in the 
global water cycle as the primary source of rainfall. Oceans have the capacity to produce 
renewable energy from algae-based biofuels, offshore winds, waves, ocean currents, and 
offshore solar sources. Many natural disasters, including devastating storms, hurricanes, 
and tsunamis, originate in the oceans, and only with a deeper understanding of the 
behavior of the oceans and their relation to the atmosphere and the earth can such 
natural phenomena be predicted and devastation mitigated.

Current global warming trends include the following:

Global average surface temperature has increased by over 1°F (0.55°C) during the 
20th century, with about half of this rise occurring since the late 1970s.
In the 20th century, 17 of the 18 warmest years have occurred since 1980.
Higher latitudes have warmed more than equatorial regions, and nighttime 
temperatures have risen more than daytime temperatures.
As the earth warms, more water evaporates from oceans and lakes, which will 
eventually fall as rain or snow.
During the 20th century, annual precipitation has increased by about 10% in the 
middle and high latitudes.

�

�
�
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Warming is also causing permafrost to thaw and is melting sea ice, snow cover, and 
mountain glaciers. Because melting glaciers are adding water to the oceans, and 
ocean water expands as it warms, global sea levels have risen 10–20 centimeters 
during the 20th century.

Projected climate variability and extreme event impacts include the following:

increases in flooding associated with stronger rainfall events, increased saturation, 
and overall increased precipitation amounts;
increases in flash flooding associated with more sudden snow melts and unseasonal 
rainfall;
more catastrophic results from more frequent and intense cyclones;
more damaging storm surges associated with sea-level rise;
more damaging overall storm impacts associated with loss of natural buffers to sea-
level rise;
permanent loss of coastal infrastructure to inundation from sea-level rise;
coastal erosion associated with sea-level rise;
reduction in freshwater sources due to increased evaporation from warming 
temperatures or drought conditions in certain areas;
increasing fluctuations in weather and climate extremes, such as increased flooding 
in 1 year and severe drought the next;
reduced availability of water in drier areas, exacerbating current competition for 
water in various areas;
increases in landslides resulting from more intense and frequent rainfall;
increased erosion, landslides, and sinking of ground surfaces due to permafrost 
thawing from warming temperatures; and
increased inundation, storm surges, and significant coastal erosion due to retreating 
and thinning of sea ice.

Increases in sea level, acidity, and temperature would affect the growth and health 
of corals and other marine organisms that make up coastal and marine ecosystems—
especially coral reefs, estuaries, and other nursery grounds—potentially affecting 
fisheries and thus the subsistence and livelihoods of coastal communities. Increasing 
sea-surface temperatures and rising sea levels, combined with damage from tropical 
cyclones and decreases in growth rates of marine organisms due to increased ocean 
acidity, are very likely to affect the health of coral reefs and other marine ecosystems 
which sustain the fisheries.

Sea-level rise could have potentially devastating effects on the coastal communities, 
particularly those in SIDSs. Even now, sea-level rise is exacerbating inundation, storm 
surge, erosion, and other coastal hazards, thus threatening vital infrastructure, 
settlements, and facilities that support the livelihood of coastal communities. Sea-level 
rise will exacerbate the effects of tidal waves and threaten coastal stability and the  
integrity of coastal infrastructure, and increased coastal flooding can cause 
contamination of freshwater sources, creating public health concerns. It will also impact 
the condition and distribution of coastal habitats such as mangroves and marshes, alter 
the salinity of coastal areas, create problems for estuarine ecosystems, and adversely 
affect ecosystem services, which could greatly impact fisheries and tourism. Sea-level rise 
is most detrimental to low-lying areas and could encroach upon coastal communities, 
causing climate change–induced population movements. Hundreds of millions of people 
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in the developing world, particularly in SIDSs, are predicted to be displaced by sea-level 
rise within this century. Some communities in SIDSs are already being evacuated due to 
increased storm frequency and intensity and sea level rise.

Ocean acidification, or increased CO2 levels in the ocean resulting from the increased 
concentration of CO2 in the atmosphere, leads to reduced calcification rates of calcifying 
marine organisms (e.g., corals, mollusks, crustaceans), as CO2 inhibits the formation of  
calcium-based structures. The impact of acidification on some major calcifiers are already 
detectable; for example, some coastal waters have become corrosive to the shells of 
some bottom dwellers. Ocean acidification could affect marine food webs and lead to 
substantial changes for millions of people and the fishing industry. It could also affect 
other marine goods and services, such as the management of waste, provision of 
chemicals to make new medicines, and regulation of climate. If the average atmospheric 
CO2 is double the preindustrial level of 280 parts per million (ppm), coral calcification 
rates will decline by about one-third, reef erosion will dominate, and large areas of polar 
oceans will become corrosive to the shells of key marine calcifiers.

Productivity and the economic viability of fisheries, both inshore and deepwater, 
will be affected by climate change–induced events. Alterations in ocean temperatures 
and currents due to increased El Niño southern oscillation conditions will result in 
changes to the distribution and abundance of tuna, which comprises the most significant 
fishery resource in the Pacific region. A decline in the health of reef ecosystems, coastal 
erosion, increased turbidity, and chemical runoff will also have a detrimental effect on 
inshore fisheries. When marine life is subjected to multiple stressors, such as pollution, 
habitat destruction, overfishing, and changing climate, populations of ecologically and 
economically important species, such as tuna and the valuable reef fish, can collapse. 
There are also likely to be increased costs for fishing due to safety considerations and 
loss of days at sea due to increased incidence of bad weather. Aquaculture, an emerging 
industry in many parts of the world, is also likely to be affected by changing weather 
patterns, increased sedimentation, and rainwater flooding.

The increased variability and extremes in rainfall will result in wet areas becoming 
wetter and dry areas drier, leading to greater risks of drought and flooding and 
producing adverse effects on agricultural systems and coastal populations. Rainfall may  
become significantly higher or lower in the Pacific region, along with increased 
frequency, duration, and intensity of droughts and floods. During summer, more rainfall 
is projected, as are more frequent heavier rainfall events. Drought can significantly 
reduce the soil’s ability to cope with a sudden intense rainfall, exacerbating flooding 
and erosion. These will result in less income for farmers and affect the secure supply of 
potable water. The combination of changes in rainfall patterns and saline intrusion will 
have a large impact on freshwater supplies. By the middle of this century, climate change 
is predicted to reduce water resources in many small islands in the Pacific to the point of 
insufficiency to meet demand during low-rainfall periods.

Climate change is also expected to result in an increase in the number and strength of 
cyclones. These will lead to increased damage to coastal ecosystems and infrastructure 
from storm surges, wave action, high winds, and flooding, and adverse economic 
impact from disruption of coastal economic activities (e.g., fisheries, transport, tourism) 
and the costs of replacing damaged structures. As the majority of human settlements 
and critical infrastructure in SIDSs are located in coastal areas, building codes and 
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other design standards for commercial and residential structures, as well as many other 
infrastructure investments, will need to be adjusted.

Climate change will also have serious public health consequences. Diseases sensitive 
to climate change—waterborne and vector-borne diseases such as cholera, typhoid, 
malaria, and dengue—are among the largest global killers. Rising temperatures and 
increased humidity create conditions favorable to the growth and spread of pathogens, 
resulting in increased incidence and prevalence of infectious diseases and higher 
mortality rates. Flooding and inundation, in addition to contaminating groundwater 
and freshwater supplies, increase the risks of waterborne diseases. Flash floods, tropical 
cyclones, and landslides could cause injuries and death. Global warming will also 
increase the number of deaths related to heat-related cardiovascular and respiratory 
diseases. Human health will be significantly and differentially impacted in populations 
with already low adaptive capacity, such as in SIDSs, where there is high exposure of 
population and infrastructure to sea-level rise, storm surges, and flooding.

Coastal communities will suffer the brunt of climate change in the face of sea-
level rise and the increased frequency and intensity of storms, possibly enduring major 
hardships such as displacement and resettlement of their populations. Among the 
coastal areas of the world that will be impacted, it is the poorest of the poor who will 
be most affected. Vulnerable communities and ecosystems will experience profound 
consequences, including increases in weak and fragmented states and impeded 
economic development, and displacement of hundreds of millions of people.

Responding to Climate Change Threats: Adaptation and Mitigation 

As climate change continues and its effects increase over the short-to-medium term, 
threatening increasing numbers of people, infrastructure, and ecosystems, national 
and local leaders have been engaging stakeholders in developing and implementing 
adaptation and mitigation strategies that are technically, financially, and politically 
achievable. Adaptation and mitigation are the two principal ways of coping with 
human-induced climate change and its impacts. Adaptation aims to reduce climate-
related risks (the likelihood and/or consequence components), while mitigation aims 
to reduce the rate at which climate change occurs. Adaptation to climate change can 
be incorporated into all interventions, while mitigation opportunities exist primarily 
in infrastructure, renewable energy, energy efficiency, energy conservation, and 
reforestation projects. Effective management of climate-related risks, through both 
adaptation and mitigation, will prevent precious resources from being squandered on 
disaster recovery and rehabilitation.

Climate Adaptation Approaches
Adaptation is the adjustment of natural or human systems in response to actual or 
expected climatic changes or their impact so as to reduce harm or exploit beneficial 
opportunities. Climate adaptation refers to the policies and actions designed and 
implemented to reduce the negative impact of climate change. The following are key 
issues associated with adaptation:

Adaptation can have many different dimensions and is most effective when 
approached as an ongoing and flexible process.

�
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Climate adaptation is different from climate mitigation, which focuses on lessening 
human impact through reduction of greenhouse gas emissions.
Mainstreaming involves integrating climate adaptation strategies into existing 
decision making, such as planning, economic development, and environmental 
protection activities.
For most stakeholders and decision makers, the effects of gradual increases in 
average temperatures over the next 50 years are too distant to result in immediate 
action; however, they are interested in the potential near-term impact of climate 
variations and extremes. There is a need to more clearly demonstrate relevant 
connections between long-term temperature increases and shorter-term variability 
and extremes (e.g., flood frequency, drought magnitude and probability, rainfall 
intensity, storm locations, and frequency).

Different approaches to climate adaptation have been suggested, including risk-based, 
resiliency-focused, and ecosystem-based approaches, as well as integrated coastal zone 
management, integrated water resource management, and large marine ecosystem 
approaches. 

The key features of risk-based approaches to climate adaptation include the following:

assessment of the likelihood of climate events based on historic trends and 
predictions of climate variability and extremes;
assessment of the potential consequences of climate events for physical, social, and 
natural systems;
assessment of baseline conditions and methods to facilitate adaptive approaches;
evaluation of climate adaptation options in terms of their costs and benefits in 
reducing unacceptable risks;
development of policies and action plans to reduce risks to acceptable levels;
identification of effective mechanisms for mainstreaming adaptation programs into 
regional and local decision making; 
flexibility to accommodate changes to risks over time; and
mainstreaming through connections to ongoing hazard risk assessment and 
management processes.

Resiliency-focused approaches to climate adaptation include the following:

identification of the resilience capacities of physical, social, economic, and 
environmental systems and their interdependencies;
development of specific thresholds associated with resilience indicators;
identification and implementation of processes to assess and track community 
capability to withstand climate variability and extremes;
community-based resilience assessment processes to facilitate coordination and 
cooperation among different sectors (public, private, and nonprofit), and across 
numerous disciplines such as land use planning, economic development, natural 
resource management, social agencies, education, and emergency management; 
and 
mainstreaming climate adaptation strategies into resilience-focused policies, actions, 
and initiatives.

�
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Ecosystem-based adaptation attempts to 

preserve and restore natural ecosystems that can provide cost-effective protection 
against the effects of climate change (e.g., wetlands, mangroves, coral reefs, oyster 
reefs, and barrier beaches), which can provide natural shoreline protection from 
storms and flooding in addition to many other environmental services;
preserve biodiversity and make ecosystems more resilient to climate change so that  
they can continue to provide the full suite of ecosystem services, particularly 
sustaining natural resources, such as fish stocks, fuel, and clean water, on which 
vulnerable communities depend for their subsistence and livelihoods; and
protect coastal populations and infrastructure in the coastal zone from the threats of 
climate change using a risk-based approach, through existing integrated coastal and 
ocean management institutions, by
(i) increasing scientific understanding and developing the tools and methodologies 

necessary for incorporating climate change into risk assessments and risk 
mitigation decisions,

(ii) conducting risk-based land use and marine spatial planning,
(iii) designing adaptable infrastructure and building code standards to meet future 

risks,
(iv) strengthening ecosystems,
(v) developing flexible adaptation plans, and
(vi) maintaining a viable private property and casualty insurance.

Ecosystem-based adaptation strategies provide a cost-effective way to reduce 
vulnerability to climate change and bring multiple benefits to local communities, 
including shoreline protection, sustenance of local livelihoods, and reinforcing mitigation 
efforts. Coastal ecosystems such as mangroves, wetlands, and coral reefs play an 
important role in coastal protection, as they dissipate wave energy, attenuate wave 
height, and thus reduce wave damage and erosion. Ecosystem-based adaptation helps 
maintain ecosystem productivity and supports sustainable income-generating activities 
in the face of climate change.

The establishment and effective management of MPA networks have been shown to 
help maintain and, in some cases, restore ecosystem health, productivity, and services in 
the face of climate change and, at the same time, reduce poverty and safeguard social 
and economic development. MPAs cannot halt threats associated with climate change, 
including ocean acidification, but well-designed MPAs and MPA networks have proven  
to be important tools for increasing the resilience and adaptive capacity of coral reefs to  
bleaching by protecting them from other disturbances, such as increased nutrient 
loads, pollution, diver and boat damage, sedimentation, and destructive overfishing. 
MPA networks, which include mangroves and other coastal wetlands, beaches, and 
important estuarine areas, have reduced the vulnerability of coastal habitats and 
communities to storms and coastal erosion impacts. Effectively managed MPAs can be 
used to strategically target habitats and geographic areas that are critical to maintaining 
ecosystem goods (such as fisheries) and services (such as coastal protection, tourism, 
and recreation).

However, the successful use of MPA networks to help reduce climate change impacts 
requires engagement of key stakeholders, building the capacity and awareness of local 
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communities, and involving community members in monitoring and management 
activities. Participatory planning processes are now the standard for effective MPA 
design and management, and stakeholders need to participate early in the process. MPA 
management also requires sufficient budgets for data collection, mapping, monitoring, 
and enforcement. 

Integrated coastal zone management, integrated water resources management, and 
large marine ecosystem approaches are arguably the best management tools which the 
global community has for adaptation to climate change and ensuring environmental 
security. These approaches have been embraced at various levels of policy by a growing 
number of countries as a means of balancing multiple users, building integration across 
sectors, and increasing benefits from coastal and marine resources while sustainably 
managing the ecosystems to ensure their continued production of goods and services. 
These approaches facilitate the management, reduction, and adaptation to vulnerability 
and risk by providing methods which (i) bridge science and policy based on the 
precautionary principle; (ii) embrace the use of environmental valuation, flows, and 
payments; and (iii) expand access to risk management, reduction, and transfer through 
insurance and innovative financial instruments and funding mechanisms. These methods 
require adaptive, ecosystem-based management which (i) focuses on structures, 
processes, resilience, functions, and interactions among ecosystems; (ii) responds to 
complex shifting interactions; and (iii) alters management schemes in light of new 
information and enhanced understanding of ecosystem processes.

In view of the many crosscutting issues that affect sustainable development, there is a  
need for partnerships at the local and global levels for integrated coastal zone 
management, including policy and legislation, long-term planning, and institution 
building. Concrete action is likewise needed, including identifying common regional 
priorities and transboundary issues, developing specific actions related to large marine 
ecosystems, adaptively enhancing a legal framework, and enhancing coordination 
mechanisms.

In addition, local communities need to be involved in resource management. As climate 
change will result in losses of coastal lands and mangrove ecosystems, thus reducing 
their ability to provide food and income, communities and ecosystem-based responses 
should be at the heart of adaptation strategies, which should combine modern science 
with traditional knowledge, empower community decision making, and manage 
ecosystem services. Critical determinants for attaining positive impacts are (i) political 
support through the recognition of alternative sources of income, (ii) availability of 
alternative sources of income, (iii) active participation of the community in project 
coordination, and (iv) continuing support from outside agencies.

Climate Mitigation Approaches 
As there is a limit to what adaptation can achieve, mitigation measures are also 
needed to prevent greenhouse gas concentrations in the atmosphere from reaching a 
dangerous level, especially in SIDSs, which are especially vulnerable to climate change. 
Anthropogenic greenhouse gas emissions must be significantly reduced in a timely 
manner to halt further ocean warming, sea-level rise, and extreme weather events, 
which are the main threats to coastal and island communities in the Pacific. Climate 
change mitigation efforts involving the oceans, the most promising of which are carbon 
capture and storage and ocean-based alternative energy development (e.g., wind power, 
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currents, tides, and ocean thermal energy conversion), should be mainstreamed within 
climate change negotiations, but only after they are carefully studied and evaluated, 
and appropriate regulatory frameworks formulated. Governments can facilitate the 
development of ocean-based alternative energy through these measures:

developing appropriate policy and regulatory frameworks;
use of marine spatial planning, giving priority to marine renewable energy 
development;
providing consistent and dependable funding for marine renewable energy projects 
to encourage large-scale development and implementation; and
developing national renewable energy policy frameworks with targeted budgets for 
technology, research, and development projects.

Responding to Climate Change Threats: Financing, Capacity 
Development, Public Involvement, and Private Sector Participation

Financing

Financial assets need to be mobilized to meet the climate change adaptation and 
mitigation needs of coastal communities around the world. The most vulnerable coastal 
populations in developing countries and SIDSs should receive the highest priority, 
including financing of measures related to the management of displaced populations 
due to climate change. The Global Environment Facility, which has provided $2 billion 
in grants and cosponsored $14 billion in projects since 1994, can facilitate the 
implementation of marine projects intended to help countries cope with climate change. 
Numerous bilateral funding sources are also available for climate initiatives and the rapid 
expansion of global carbon markets.

Climate negotiations must also consider the need for increased investments and 
expanded international cooperation. Developed countries should provide assistance to  
developing countries in research, development, and deployment of solutions and 
adaptations to ocean changes. There must be economic incentives for developed and 
developing countries to keep temperatures from increasing by more than 2°C, and  
policy and financial instruments have to be developed to contribute to effective climate 
change adaptation, e.g., emissions trading systems.

Payment for ecosystem services should be promoted as an approach to address some of 
the costs of biodiversity conservation and environmental protection. Given the increasing 
demand for multiple uses of the marine zone, as well as continuing population pressure, 
payment for these marine ecosystem services is a potential mechanism that recognizes 
the total economic value of these services. The most appropriate approach will be 
contingent on several factors, including (i) identification and valuation of the ecosystem 
services, (ii) creation of markets and addressing the uneven power between buyers and 
sellers, and (iii) property rights and potential benefits sharing.

�
�

�

�
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Capacity Development and Technology Exchange

Capacity development and technology exchange are essential in developing nations 
and in SIDSs to equip coastal communities with better conservation and management 
activities and adaptation to climate change. Local communities can assist by engaging  
in monitoring and conservation activities, contributing to early warning programs 
including contingency planning, and increasing disaster reduction capacity. They need  
empowerment to become responsible stewards of their resources, working with 
existing local institutions to increase their resilience to climate change, and to become 
increasingly involved in formal deliberations prior to the UNFCCC COP15 in Copenhagen 
in December 2009.

Public Involvement

The general public and major stakeholders need to be fully engaged. Public 
understanding and support of climate mitigation and adaptation measures is essential 
if governments are to take and abide by actions to curb greenhouse gas emissions. 
Large-scale outreach must be undertaken to influence people to reduce CO2 in the 
atmosphere. The public has to be educated on the implications of climate change for 
the world’s oceans and coastal communities, the role of oceans in climate change 
phenomena, the prospects for mitigation and adaptation measures that use the oceans, 
and the need for stakeholders to commit to measures that address the role of the 
oceans in regulating climate change. Broad-based, continuous messaging, using media 
which penetrate both formal education and informal awareness, should

explain the mechanisms and prepare public opinion for the impacts of climate 
change;
explain climate variability, its impact on the ocean, and the ocean’s affect on climate;
recommend mainstreaming of adaptation to climate change among all stakeholders;
promote sustainable consumption and population patterns and promote renewable 
energy to reduce global greenhouse gas emissions.

Private Sector Participation

Mobilizing the private sector to address ocean and climate issues must be a top priority. 
Private industries should be encouraged to address ocean and climate issues through 
market-based and other nonregulatory mechanisms in partnership with environmental 
organizations. Individuals, communities, and private business should be mobilized 
and encouraged to take concrete action to resolve climate challenges. The alliance of 
the Groupe Danone of France, and Evian (one of its businesses), and their partnership 
with the World Conservation Union to restore natural environments in Senegal is an 
excellent model of private sector involvement in natural resource and environmental 
management, resulting in benefits such as poverty reduction by employment and 
sustainable use of mangrove products, recovery of biodiversity, and carbon sequestration 
for climate change mitigation.

�

�
�
�





Introduction

Over 3,000 people from 74 countries the world 
over converged in Manado, North Sulawesi in May 
2009 to attend the World Ocean Conference 2009 
(WOC 2009) and discuss current marine and ocean 
issues, particularly as they relate to climate change, 
to achieve international agreement and draft an 
adaptive strategy for the sustainable use of marine 
resources for the benefit of humanity. Hosted by 
the Government of Indonesia,1 WOC 2009 had twin 
goals:

To increase the understanding of participants 
regarding climate change and its implications 
on the social and economic welfare of coastal 
communities and on the ecology of marine 
and coastal zones, the role of the oceans in the 
behavior of global climate change phenomena, 
and the need for measures to mitigate, or adapt 
to, the impacts of climate change.
To forge a strong commitment from the global 
community to improve marine and coastal 
resource management as a key component of 
the response to climate change.

WOC 2009 consisted of many events held in parallel 
over a 4-day period (11–14 May 2009), including  
an intergovernmental Senior Officials Meeting, an  
International Ocean Science and Technology 
symposium, an International Industry Exhibition, 
Global Ocean Policy Day and its premeetings, two 
Asian Development Bank seminars on coastal zone 
management, and a workshop on climate change 
adaptation, among others (see Appendix 1 for the 

�

�

1 The Ministry of Marine Affairs and Fisheries led a national interagency committee tasked to organize the conference. A Manado-
based organizing committee handled the logistics and arrangements.

2 WOC 2009 events were held in two main venues: (i) the Grand Kawanua Convention Center, where all intergovernmental 
high-level meetings, including the WOC Senior Officials Meeting, GOPD, and CTI Summit were conducted; and (ii) the Manado 
Convention Center, where the international symposium, art presentations, and other social events were held. Some of the side 
events were held at different venues, such as the Bank of Indonesia and Hotel Sedona.

conference program). The conference culminated 
with the historic Coral Triangle Initiative (CTI) Leaders 
Summit on the fifth day (15 May 2009), which was  
attended by the heads of state of the Six Coral 
Triangle countries (CT6): Indonesia, Malaysia, Papua 
New Guinea, the Philippines, Solomon Islands, and 
Timor-Leste.2 

The WOC intergovernmental meetings, attended 
by senior government officials, fisheries ministers, 
and high-level officers from some 74 countries and 
12 international organizations, were capped by the 
signing of the Manado Ocean Declaration by heads 
of delegation from the participating countries. The 
declaration is an expression of commitment by the 
countries to safeguard the functions of the oceans 
in climate change adaptation and mitigation for the 
benefit of present and future generations.

The International Symposium on Ocean Science, 
Technology, and Policy had more than 2,000 
registered participants from academia, research 
institutions, and public and private sector entities, as 
well as international and national nongovernment 
organizations from many countries. The symposium 
consisted of 31 sessions, at which 374 technical 
papers and 158 posters were presented.

The Global Ocean Policy Day was designed as an  
opportunity for multistakeholder dialogue on the  
importance of the oceans in climate change, 
mitigation and adaptation strategies, and financing 
issues.
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The CTI events consisted of a series of Preparatory 
Committee (PrepCom) meetings among the CT6 
representatives and their development partners, 
leading up to the CTI Leaders Summit on the 
morning of 15 May 2009. At the summit, the CT6 
heads of state signed the CTI Leaders Declaration, 
which officially launched the CTI, and adopted the 
Regional Plan of Action, aimed at conserving the 
Coral Triangle’s extraordinary marine and coastal 
resources. The last major event in the weeklong 
activities was the CTI Second Partnership Dialogue, 
held on the afternoon of 15 May 2009, where 
CT6 officials expressed their priorities for financial 
and technical support from the development 
partners and their views on how such support 
could best be coordinated and aligned with CTI 
implementation efforts. The development partners, 
as well as other potential partner organizations, 
took turns in congratulating the CT6 for their bold, 
groundbreaking, collaborative endeavor, expressing 

their commitment to providing the required support 
to ensure the success of the CTI.

This report, instead of simply presenting a 
summary of the WOC 2009 proceedings, draws 
the reader’s attention to the key issues raised and 
recommendations put forward by speakers at the 
main events, particularly those related to the WOC 
theme—The Oceans and Climate Change. The 
report is based on daily bulletins prepared by the 
International Institute for Sustainable Development, 
whose services were engaged by Indonesia’s 
Ministry of Marine Affairs and Fisheries for this 
purpose, and on the papers presented at the main 
WOC 2009 events, particularly the policy briefs 
prepared by the Global Forum on Oceans, Coasts, 
and Islands, as well as presentations by panel 
discussants during the Global Ocean Policy Day and 
by speakers at the international symposium. 



Intergovernmental High-Level 
Meetings

Opening Session 

Sinyo Harry Sarundajang, governor of North 
Sulawesi, welcomed the World Ocean Conference 
(WOC) 2009 participants and provided an overview 
of the challenges and opportunities in marine 
resource management within his province. He 
noted that the region is endowed with a wealth of 
marine resources, including some of the world’s 
most diverse coral reef systems, but lamented that 
these are now in decline. 

Freddy Numberi, minister of Marine Affairs and 
Fisheries of Indonesia, then described the impacts 
of climate change on the marine environment and 
said that it is incumbent upon the world’s decision 
makers to develop environmentally sound policies 
for integrated coastal management in support of 
long-term sustainable use of marine resources. 
He called for increased research on the effects of 
climate change on the marine environment, an 
assessment of the adaptation needs of coastal 
communities, and financial resources for the 
implementation of action plans. He highlighted the 
potential for the Coral Triangle Initiative (CTI) to 
build stronger political will among countries within 
this region. He concluded by officially opening WOC 
2009. The full text of Minister Numberi’s welcome 
remarks is in Appendix 2.

Senior Officials Meeting 

Ambassador Eddy Pratomo of Indonesia opened 
the meeting and declared the Government of 
Indonesia’s commitment to the Manado Ocean 
Declaration as a major outcome of WOC 2009. The 
provisional agenda (Appendix 3) was then adopted 
without amendment. The meeting then proceeded 
to discuss high-priority, ocean-related issues 
around three themes: (i) ocean observation and 
analysis, (ii) impacts of climate change on coastal 
communities, and (iii) preparedness and improving 
the resilience of coastal communities to adapt to 
climate change.3 The key messages under these 
three themes are presented below.

Panel 1: Ocean Observation and Analysis 
Richard Spinrad of the United States (US) National 
Oceanic and Atmospheric Administration (NOAA) 
called for a commitment to collaborative science 
to assess, predict, mitigate, and adapt to the 
implications of climate and the changing ocean.  
He acknowledged the unequivocal finding of the  
Intergovernmental Panel on Climate Change (IPCC)  
that the earth is warming and cited recent 
developments that give cause for concern, including 
findings by NOAA indicating that if atmospheric 
carbon dioxide (CO2) levels rise above 600 parts per 
million (ppm), the effects of sea level rise will be 
unavoidable and irreversible. He also highlighted 
temporal and spatial changes in the migration of 
marine species in select marine protected areas 
(MPAs) in the US and urged countries to contribute 

Summary Report on the World Ocean 
Conference Main Events

3 Sarwono Kusumaatmadja, former minister of environment, served as moderator for panels 1 and 2, and Ambassador Budi 
Bowoleksono moderated panel 3.
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to the US initiative to establish a global ocean 
monitoring system.

Gabriele Goettsche-Wanli of the United Nations 
(UN) Division for Ocean Affairs and the Law of the  
Sea described the role of the UN system in 
coordinating the activities of its bodies on the issues 
surrounding climate change, including the Gateway 
to the UN System’s Work on Climate Change 
initiative. She emphasized the importance of the 
UN Convention on the Law of the Sea (UNCLOS) in 
providing the legal framework for the regulation 
of activities at sea and explained the fundamental 
role of oceans in regulating the climate system. 
She noted the rapid increase in anthropogenic CO2 
emissions in previous years, which has resulted in 
increased ocean temperatures, changes in marine 
ecosystems including reduction of biodiversity and 
production, melting of polar ice caps resulting in sea 
level rise, ocean acidification, and coral bleaching, 
among others. She also stressed the adverse effects 
of sea-level rise on coastal and fishing communities, 
especially in small-island developing states (SIDSs).

Panel 2: Impacts of Climate Change on  
Coastal Communities
Moses Murihungirire of the Ministry of Fisheries 
and Resources Management of Namibia discussed 
the dynamics of biotic and abiotic components of 
the Northern Benguela current system and stressed 
the importance of understanding such processes, 
noting that Namibia is a coastal state with large 
developed wetlands. He said that studies recorded 
seasonal shifts in wind pressure systems, more 
pronounced sea-surface temperature anomalies, 
declines in fish stocks, and more frequent harmful 
algal blooms over the final decades of the 20th 
century. Indicating that questions remain as to 
whether or how much these observations can be 
attributed to climate change, he noted that greater 
understanding of the cause and effect of abiotic 
parameters, such as wind and oceanic temperature, 
along Namibia’s coastline has informed the 
prioritization of further research. Considering that  
the marine environment is an international 
discipline, he called for the assistance of other 
countries to improve their understanding of the 
relationship between scientific observations and the 
impacts of climate change in Namibia.

Gabriela Bianchi of the UN Food and Agriculture 
Organization (FAO) described the implications of  
climate change for fisheries and aquaculture, 
including reduced nutrient availability, increased 
ocean acidification, and increased primary 
productivity in higher latitudes. She called for the  
development of strategies to reduce the 
vulnerability of coastal communities to the effects 
of climate change and said that adaptation requires 
a cross-sector approach and adequate policy, legal, 
and implementation frameworks. She highlighted 
the advantages of an ecosystem-based approach 
to fisheries management and stressed the need to 
strengthen global ocean governance. 

Panel 3: Preparedness and Improving 
Resilience of Coastal Communities to Adapt 
to Climate Change
Masnellyarti Hilman, deputy minister of Indonesia’s 
Ministry of the Environment, gave a presentation on 
the country’s preparedness for climate-related  
hazards. She provided numerous statistics indicating 
a consistent increase in hazards and related 
consequences, including the disappearance of 24 
islands between 2005 and 2007, the 14-fold  
increase in the economic cost of hazards since the 
1950s, and a 50% increase in mortality over the same 
period. She acknowledged the importance of global 
information systems and risk assessment frameworks 
as useful tools to inform policy, and stressed that  
although local projects are more expensive, they 
provide more detailed and accurate data to guide 
policy formulation. Although welcoming the 
results of research to date, Deputy Minister Hilman 
expressed hope that additional funds will be 
forthcoming to support local government initiatives 
that feed into central government adaptation 
programs. She highlighted Indonesia’s programs to 
promote healthier oceans, such as the protection of  
oceans from land-based sources of pollution, 
community involvement in mangrove protection, and 
the CTI, as well as initiatives to provide information 
on adaptation measures to local governments, 
communities, and schools.

Jacqueline Alder, coordinator of the Marine and 
Coastal Environment branch of the United Nations 
Environment Programme (UNEP), presented UNEP’s 
work on climate change and adaptation projects. 
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She highlighted UNEP’s climate change strategy 
and ongoing initiatives, such as mitigation projects 
to promote low-carbon societies, communication 
and public awareness, enhancement of scientific 
understanding of climate change, and adaptation 
projects including capacity building in developing 
states. Through the Regional Seas Programme  
and the Global Plan of Action for the Protection  
of the Marine Environment from Land-Based 
Activities, she underscored UNEP’s mandate on 
climate change and oceans. She also noted the 
importance of building resilient marine ecosystems 
and social networks through the implementation  
of ecosystem-based management to mitigate the  
impact of climate change. On adaptation to climate 
change, she emphasized UNEP’s projects including, 
among other things, the identification of sea-level 
rise buffer zones and the development of adaptive 
spatial marine planning. She also underscored the  
importance of knowledge-based planning, 
adaptive knowledge-based management, and 
the development of technology for adaptation 
policy and planning. In response to a question on 
state participation in UNEP’s programs on climate 
change, she urged states to become members of 
the Regional Seas Programme.

Ministerial Meeting 

A musical jamboree opened the ceremonies, 
anticipating the arrival of the President of Indonesia, 
Susilo Bambang Yudhoyono. The Manado State 
University Choir sang “Save Our Planet,” a song 
written and composed by the President himself.

Minister Freddy Numberi of Indonesia’s Ministry 
of Marine Affairs and Fisheries (MMAF) reported 
on the progress of discussions at WOC 2009 and 
expressed hope for the successful adoption of the 
Manado Ocean Declaration by the government 
delegations present at the conference (Appendix 4).

In his keynote address, President Yudhoyono 
highlighted the distressed state of the world’s 
oceans and the urgent need for humanity to rescue 
the very seas it has endangered. He said that WOC 
2009 is a contribution to the implementation of 
Article 192 of UNCLOS, which obligates parties 
to protect and preserve the marine environment, 

and the UN Framework Convention on Climate 
Change (UNFCCC). He also noted that WOC 2009 
was intended to draw global attention to the 
importance of oceans in the fight against climate 
change, especially in preparation for the UNFCCC 
Fifteenth Conference of the Parties (COP15) to be  
held in Copenhagen in December 2009. He 
described UNCLOS as an important step forward 
in the global governance of the oceans and the 
adoption of the Manado Ocean Declaration as the 
next important step. The Indonesian president’s 
address is in Appendix 5. 

After President Yudhoyono’s address, three panel 
discussions were held focusing on the following 
themes: (i) oceans and coasts and the effects of 
climate change, (ii) the ocean’s role in addressing 
climate change, and (iii) the future of oceans and 
coasts.

Panel 1: Oceans and Coasts and the Effects 
of Climate Change
Peter Garrett, minister of environment, heritage, 
and the arts of Australia, hoped that consensus 
could be reached on the Manado Ocean Declaration 
based on a unified vision. He announced Australia’s 
renewed commitment to reduce marine debris and  
called for cooperation from other countries on 
this issue. He also drew upon several Australian 
initiatives that other countries can benefit from, 
including the Bluelink ocean forecasting tool, the 
BleachWatch coral monitoring program, and the 
Reef Rescue initiative to reduce nutrient input into 
the Great Barrier Reef by 20% over 5 years. 

Rolph Payet, special advisor to the President of 
Seychelles, emphasized that “killing the marine 
environment is killing ourselves.” He expressed 
concern over the overexploitation of global fish 
stocks, particularly tuna, and warned that the 
decline in fisheries would impact impoverished 
fishing communities the most. He cautioned that  
climate change would tip the balance of fisheries 
management in favor of fisheries collapse and 
mentioned various marine initiatives by the 
Seychelles, such as MPA networks, marine species 
sanctuaries, and fisheries regulation. He emphasized 
the support of the Global Environment Facility 
(GEF) and various UN agencies in addressing threats 
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to oceans, through programs such as the Global 
Programme of Action for the Protection of the 
Marine Environment from Land-Based Activities and 
Large Marine Ecosystems, and noted the important 
role of regional fisheries management organizations 
in this process. 

Ambassador Melba Pria, Mexico’s ambassador to 
Indonesia, gave a presentation on human activities 
that threaten the oceans. She introduced the 
Mexican climate change program and noted the 
development and implementation of a national 
environmental policy for sustainable development 
of oceans and coasts which is based on the 
ecosystem approach. She noted the need for 
concrete action in response to climate change, 
including the identifying common regional 
priorities and transboundary issues, developing 
specific actions related to large marine ecosystems, 
adaptively enhancing a legal framework, and 
enhancing coordination mechanisms. In the 
discussion that followed her presentation, some 
delegates commented on the importance of 
addressing illegal, unreported, and unregulated 
fishing and marine pollution, and Kiribati expressed 
concern over the impacts of climate change, such as 
sea-level rise and sea surges, on SIDSs.

Panel 2: The Ocean’s Role in Addressing  
Climate Change
Mary Glackin, deputy undersecretary of NOAA, 
emphasized the important role of observation 
systems and cited the Research Moored Array for 
African–Asian–Australian Monsoon Analysis as an  
example of advancing monsoon research and 
forecasting. She cited the partnership between 
NOAA and the Government of Indonesia, signed 
during WOC 2009, on data and information 
gathering to facilitate decision making on climate-
related risks. She stressed that the consequences 
of climate change will be felt rapidly in the coming 
years and noted the important role of adaptive 
management, empowerment of communities 
through capacity building, and partnerships with 
universities. She concluded her presentation by 
playing a video message from US Secretary of State 
Hillary Clinton, who acknowledged the role of 
WOC 2009 in clarifying the interaction of oceans 
and climate change, identified the important 
humanitarian concerns related to climate change, 

and voiced her support of the Manado Ocean 
Declaration.

Laurent Stefanini, French ambassador for the 
environment, promoted the ocean as a source of 
alternative energies, including thermal sources, 
waves and currents, and offshore windmill 
technologies. He described France’s interest in 
taking a leading role in these efforts based on its 
marine resources, technological experience, and 
institutional support. He also outlined France’s goals 
to implement a national plan for renewable energy, 
develop the technology and infrastructure required 
to harness alternative energy sources, and reduce 
the dependency of tropical developing islands on 
France for energy.

Heherson Alvarez, Philippine presidential adviser  
on global warming and climate change, gave a  
presentation focusing on improving coastal 
community preparedness and resilience to climate  
change impacts. He summarized the high 
vulnerability of countries within the Association of 
Southeast Asian Nations (ASEAN) to climate change 
and detailed the resulting human, ecological, and 
financial costs experienced by the Philippines. He 
held up the Sagay Marine Reserve and Visayan Sea 
Model as best-practice examples of community-
based management of coral reefs, coastal 
resources, and coastal communities. He stressed 
that the Philippines recognizes the need to reduce 
greenhouse gas emissions and pursue renewable 
energies for local adaptation purposes. In closing, 
he echoed a plenary statement by the Philippines 
that WOC 2009 should be used to offer solutions, 
and not just identify problems, to UNFCCC COP15 
and to request more funding for countries to take 
immediate action against climate change. In the 
discussion following Alvarez’s presentation, Thailand 
and the Maldives called for further research and 
development to assist countries in improving their 
conservation and management practices.

Panel 3: The Future of our Oceans and 
Coasts
Rachmat Witoelar, Indonesia’s minister of the 
environment, expressed his optimism for positive 
preparations for UNFCCC COP15. Recognizing 
that oceans and coastal zones are among the 
ecosystems most affected by climate change, he 
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called for assistance for developing countries to 
respond to the oceanic and coastal impacts of 
climate change, noting that this response must not 
only be multilateral, but also bilateral and unilateral. 
He also suggested numerous clean development 
mechanisms that could be considered by the 
UNFCCC, including mangrove management, tidal 
energy for power generation, and oceanic carbon 
capture and storage.

Alfadil Ali Adam, undersecretary of Sudan’s 
Ministry of Environment, highlighted various 
ways by which ocean communities can contribute 
toward preparations and outcomes of the UN 
Commission on Sustainable Development Review 
on Oceans, 2014–2015. He identified the priority 
areas for the review, including water and sanitation, 
energy, health and environment, agriculture, and 
biodiversity. He agreed with Minister Witoelar that 
collaborative governance at all levels is required to  
respond to the impacts of climate change on 
oceans and coastal environments, but added that 
further efforts are required to facilitate community 
involvement in formal deliberations. He noted that 
communities can assist by engaging in monitoring 
and conservation activities, contributing to early 
warning programs including contingency planning, 
and increasing disaster reduction capacity.

Patricio Bernal, executive secretary of the 
International Oceanographic Commission (IOC) of  
the United Nations Economic, Scientific, and 
Cultural Organization (UNESCO), spoke on 
improving synergy to reduce the impact of climate 
change on the oceans with focus on the UN system. 
He underscored the central role of the UN secretary-
general and chief executive board in normative 
leadership and raising public awareness, convening 
the world’s leaders, and assisting in negotiations, 
implementation of agreements, and operational 
activities. He noted UN system initiatives on 
adaptation, technology transfer, reducing emissions 
from deforestation and degradation, financing 
mitigation and adaptation action, and capacity 
building. He also stressed that further action needs  
to be taken by states, the UN and other 
international institutions, the private sector, and 
individuals to reduce the impacts of climate change, 
emphasizing the need to “seal the deal” at UNFCCC 
COP15 in Copenhagen. 

In the discussion that followed, Fiji Islands explained  
that despite its early support for UNCLOS, the 
convention does not address the relationship 
between oceans and climate change and 
announced the eagerness of Fiji Islands to adopt 
the Manado Ocean Declaration to conserve marine 
resources and promote food security. The United 
Kingdom anticipated that WOC 2009 and the 
Manado Ocean Declaration will inform UNFCCC 
COP15, and the US encouraged those gathered to  
learn about and implement successful existing 
programs. Mozambique stated its support for the 
proceedings.

Adoption of the Manado Ocean Declaration 

Following closed negotiations held throughout the  
week, country delegates adopted the Manado 
Ocean Declaration by acclamation. Encouraged by  
the demonstrated cooperation in Manado, 
Indonesia’s MMAF Minister Numberi urged 
countries not to end their partnership with the  
adoption of the declaration, and called for 
international commitment toward building ocean 
resilience in response to the climate change threat 
and for global solidarity in ensuring that UNFCCC 
negotiations consider the coastal and oceanic 
dimensions of climate change. Several country 
delegations, including Angola, Namibia, and the  
Philippines, expressed their appreciation to 
Indonesia for hosting WOC 2009. The Philippines 
stressed that countries brought together in Manado 
must continue to promote enhanced cooperation 
to achieve the intended goals outlined in the 
declaration.

The Manado Declaration synthesizes key messages 
conveyed by ministers and heads of delegations 
assembled at WOC 2009, recognizing that oceans  
play a crucial role as a component of the global 
climate system and in moderating its weather 
systems, and that the oceanographic processes  
that result from this interaction will affect the  
rate of climate change. It covers an array of issues  
of collective concern, including the need to 
(i) commit to long-term conservation, management, 
and sustainable use of marine living resources; 
(ii) establish national strategies to sustainably 
manage marine and coastal ecosystems and 
enhance their resilience; (iii) reduce marine 
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pollution; (iv) increase understanding and 
information exchange on coasts, oceans, and 
climate change, particularly in developing countries; 
and (v) establish and effectively manage MPAs, 
including resilient networks.

The declaration also recognizes the importance of 
a better understanding of the impact of climate 
change on the oceans and the need to consider 
ocean dimensions to inform adaptation and 
mitigation strategies as appropriate. It also invites 
participants to consider how coastal and ocean 
dimensions could be appropriately reflected at the 
UNFCCC COP15.

International Symposium on Ocean 
Science, Technology, and Policy

The International Symposium on Ocean Science, 
Technology and Policy, held on 12–14 May 2009 
at the Manado Convention Center, served as a 
venue for sharing information on ocean-related 
topics and cutting-edge technologies among 
scientists and researchers, academicians, managers, 
practitioners, entrepreneurs, policy makers, and 
other stakeholders. The main objectives were to  
(i) enhance current understanding of marine 
ecosystems; and (ii) forge a strong commitment 
from governments, development agencies and 
international organizations, nongovernment 
organizations (NGOs), and others to improve marine 
ecosystem management and policies considering 
the impacts of climate change on oceans.

Opening Plenary Session 

The symposium started with an opening plenary 
session on the morning of 12 May 2009 at which 
Minister Numberi of Indonesia’s MMAF called 
for further cooperation between ocean research 
and technology development and emphasized 
the importance of developing a new approach to 
ocean resource management, which considers the 
effects of climate change. He thanked participants 
for accepting the invitation to the symposium 
and expressed hope that the event will increase 
knowledge of oceans and climate for present and 
future generations.

Emil Salim, Indonesia’s former minister of 
environment and head of the Indonesian delegation 
to COP13, delivered the keynote address, “The 
Role of Ocean Science, Technology, and Policy in 
Addressing Climate Change and Sustaining the 
World’s Future.” In his address, Salim emphasized 
the importance of the Pacific Ocean in regulating 
the climate system and acknowledged the role of 
Indonesia in the context of the CTI.

Thematic Sessions 

The symposium featured more than 500 scientific 
and policy papers covering 31 topics under the  
following eight themes: (i) aquaculture; 
(ii) ecosystem and coastal zone management  
(coral reef management, small island development, 
and wetlands and estuaries); (iii) marine resource 
management and conservation; (iv) marine trade, 
industry, and technology; (v) maritime hazards and 
pollution; (vi) oceanography and climate change; 
(vii) policy, governance, and capacity building; and 
(viii) marine spatial planning and cadastre. The 
highlights of selected sessions are summarized 
below, and abstracts of papers presented under the 
selected themes are in Appendix 6. The full set of 
abstracts is in a CD accompanying this report.

Coral Reef Management 
During the morning session, four speakers 
emphasized the importance of coral reefs as 
biodiversity hot spots and sources of both 
economic livelihood and coastal protection for 
many. Nancy Knowlton of the National Museum of 
Natural History, Smithsonian Institution in the US 
was the keynote speaker for the session, focusing 
on coral reef biodiversity and local management. 
She and the other presenters warned of the dire 
status of coral reefs worldwide generally, and in 
Indonesia in particular, noting that corals can only 
grow within a narrow thermal, optical, and pH 
range. The speakers also described how climate 
change threatens coral reefs by increasing ocean 
temperatures and ocean acidification, among other 
concerns, and spoke of the vulnerability of corals to 
commercial trade pressures, coastal development, 
marine pollution, physical destruction, and 
unsustainable fishing. They noted that bleaching 
is a symptom of environmental stress and is 
affecting increasing numbers of coral reefs. All of 
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the presenters found reasons to hope that coral 
reefs could be saved, but only if action is taken 
immediately to drastically reduce greenhouse gas 
concentrations, reduce physical damage to the 
reefs, establish MPAs, and create stable financial 
and livelihood alternatives for local communities 
to manage, monitor, and conserve these resources 
independently. One speaker explained that such 
community-based management structures have 
also benefited from parallel efforts in educating 
children and teenagers along the coasts about 
the importance of conserving their coral and 
coastal resources. Another speaker encouraged 
Indonesians to charge higher fees for tourists to  
visit national parks containing coral reefs. In 
response to a question from the audience, one 
speaker stated that, despite highly effective local 
MPA efforts, the impacts of climate change are too 
universal and extreme to discount.

In the afternoon, five speakers considered more 
specific aspects of coral reef management. Two 
presentations focused on the varying efficacy of  
different artificial reef structures to seed and 
promote the growth of desired coral species. 
Another outlined a management plan developed 
for Komodo National Park, Indonesia to render 
the associated MPA environmentally secure, 
economically viable, and socially responsible. A 
fourth speaker showed a video featuring the rapid, 
6-month recovery period of coral following a 
volcanic eruption that obliterated the reef. The final 
presentation weighed options available for reef 
rehabilitation.

Marine Conservation
Roger McManus of Conservation International in 
the US spoke on the future of the CTI, emphasizing 
the need to reverse the declining trends of 
environmental quality and ecosystem services in  
the region. On funding perspectives for the CTI, he  
highlighted current investments from the Asian 
Development Bank (ADB), Australia, Singapore, 
and the US, and underscored the need to assure 
sustainable funding through stewardship. He noted 
that the CTI’s success will depend on regional and 
national plans, which must include goals such as  
establishing large-scale marine management 
regimes or seascapes, implementing MPAs and 

ecosystem management, conserving biodiversity, 
and global change.

Alan White of The Nature Conservancy (TNC) of  
the US discussed MPA networks in the Coral 
Triangle, including lessons from the Marine 
Learning Partnership. He described MPA networks 
as a collection of individual MPAs or reserves 
operating cooperatively and synergistically, 
at various spatial scales, and with a range of 
protection levels. While acknowledging the 
large number of MPAs already established in the 
Coral Triangle region, White noted the lack of 
information on connectivity and how well these 
MPAs have been managed. He said the Marine 
Learning Partnership evaluated the effectiveness of 
six MPAs in the Coral Triangle region, identifying 
illegal, unreported, and unregulated fishing and 
commercial overfishing as major impacts in the 
area. He stressed the need for capacity building 
opportunities for MPA managers, noting the lack 
of understanding about MPA networks among 
managers and scientists, and recommended  
the improvement of basic planning and 
management of the MPA networks. 

Craig Starger of the University of California at Los 
Angeles in the US gave a presentation on inferring 
patterns of connectivity and defining conservation 
priorities in the Coral Triangle through the 
integration of genetics and modeling. Moonyeen 
Alava of First Philippine Conservation spoke on use 
of the World Conservation Union (IUCN) Red List 
assessments as CTI indicators. Beth Polidoro of IUCN 
in the US discussed the identification of important 
conservation zones to support key biodiversity 
areas and MPA designation using species-level 
information in the Coral Triangle. She emphasized 
that marine conservation planning has largely 
been conducted in the absence of comprehensive 
species-specific information, stressing the potential 
role of the IUCN Red List of Threatened Species in 
informing the process. She explained that the IUCN 
threatened species category includes vulnerable, 
endangered, and critically endangered species, and 
that under the IUCN Red List of Marine Species, 
the Global Marine Species Assessment will consider 
more than 20,000 species by 2012. She concluded 
that the IUCN Red List data feed into all goals of 
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the CTI and provide a baseline of available scientific 
information.

Carissa Klein of the University of Queensland in 
Australia gave a presentation on conservation 
planning with focus on coral reef conservation 
planning. She emphasized the benefits of using 
MARXAN software to assist in zoning for competing 
objectives, such as conservation and extraction of 
natural resources.

Sustainable Marine Tourism 
Sapta Nirwandar of Indonesia’s Ministry of Culture 
and Tourism stressed that to be sustainable, 
tourism must both improve the quality of life of the 
local community and preserve the environment. 
He highlighted that Indonesia is a mega-diverse 
country, with the best surfing and diving in the 
world, and described efforts to promote Indonesian 
tourism online and through trade shows. 

Robin Engel of Song Line Cruises of Indonesia 
provided recommendations for the sustainable 
development of the marine tourism industry in  
Indonesia, stressing that this will increase 
appreciation for marine resources and prospects for 
conservation. Regarding cruise ships, he indicated 
that it is preferable to start with an industry 
based on smaller vessels and that fishing vessel 
overcapacity could be refitted and transformed 
to serve ecotourism. He lamented the high levels 
of garbage littering Indonesia’s beaches and said 
that beach cleaning should be a top priority for 
communities that want to increase tourism.

Bet Lagarense of the University of Waterloo in 
Canada remarked upon the rapid growth of 
marine tourism, adding that this presents both 
opportunities and threats. She presented the case 
of Bunaken Island National Park and the impacts of 
tourism, including disturbance of the coral reefs and 
harassment of fauna, as well as natural threats such 
as recent outbreaks of the coral-eating crown-of-
thorns starfish. 

Dita Trisnawan of the University of Indonesia 
stressed the importance of understanding the 
“political ecology of change” introduced by coastal 
and marine tourism. He noted that UNCLOS 
identifies tourism as an agent of change and called 

for an interdisciplinary approach to evaluating the  
potential costs and benefits of tourism. Pedro 
Fernandez of the Polytechnic University of Madrid 
in Spain described the impact of tourism on 
coastal Viet Nam, noting that a sharp rise in the 
numbers of visitors has resulted in rapid and poorly 
planned development of resorts and environmental 
degradation.

Geoffrey Wall of the University of Waterloo in 
Canada called for an integrated approach to coastal 
tourism to support sustainable livelihoods, taking 
into consideration other economic sectors and 
nontourism options. He said that current tourism 
planning is overly focused on hospitality and often 
neglects broader planning needs. He presented a 
joint initiative by Canada and the People’s Republic 
of China (PRC) to implement integrated coastal zone 
management in Hainan in the PRC with the goal of 
strengthening institutions and developing human 
resources through education and outreach activities. 

Didin Junaedi of Indonesia’s Marine Tourism 
Association presented strategic perspectives on  
small-island marine tourism development, 
emphasizing the need to expand Indonesian 
tourism beyond Bali. He highlighted current 
limitations, including the lack of infrastructure and 
skilled human resources, and the inaccessibility of 
remote islands. 

Global Ocean Policy Day and 
Associated Events

The Global Ocean Policy Day (GOPD), held on 13 May 
2009, had an estimated turnout of 400–500 
participants, including high-level government 
officials and representatives of international 
organizations, NGOs, industry and commerce, 
academia, and research institutions. The GOPD 
consisted of an opening plenary session followed 
by panel discussions on climate change mitigation, 
adaptation measures and security concerns, 
financing adaptation, and the future of oceans and 
the climate change agenda (see Appendix 7 for 
the GOPD agenda). Summary reports on the GOPD 
preparatory sessions were also presented.
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Opening Plenary Session 

The GOPD opened with a welcome from Gellwynn 
Jusuf, chair of the Agency for Marine Fisheries 
Research of Indonesia’s MMAF, describing the 
GOPD as a historic undertaking requiring multiple 
stakeholders to emphasize the relationship 
between global climate change and the oceans  
and coasts.

Biliana Cicin-Sain, cochair and head of the 
secretariat of the Global Forum on Oceans, 
Coasts, and Islands, which organized the GOPD, 
reflected on the convergence of government, 
NGOs, and science and industry to deal with the 
urgent economic and environmental ramifications 
associated with oceans and climate change. She 
highlighted the subjects to be deliberated at the 
GOPD, including the role of oceans in sustaining 
life, regulating climate, and serving as an alternative 
source of energy; adaptation measures to assist 
coastal dwellers; ecosystem-based approaches for 
preserving biodiversity and human communities; 
mustering sufficient financial commitments; 
capacity building; and the involvement of civil 
society and the private sector. 

Minister Freddy Numberi of MMAF emphasized the 
indispensable environmental and economic role of 
the oceans. He said that, despite the limited ability 
of the oceans to act as buffers for climate change, 
there is cause for cautious optimism if action is 
taken now. He emphasized the need to bring the 
issues discussed at the GOPD to the attention of the 
UNFCCC COP15 meeting.

Angela Cropper, UNEP deputy executive director, 
acknowledged the important interface between 
climate change and oceans, and noted the current 
status of global fish stocks, stressing the need for 
integrative approaches to reverse their decline. She 
recalled the activism of the 1980s and early 1990s, 
which provided the basis for taking a precautionary 
approach to climate change, but recommended 
further elements to be considered by the GOPD. On 
the impacts of climate change on SIDSs, she noted 

the lack of adaptation measures enacted since the 
adoption of the 1994 Barbados Programme of 
Action and emphasized the need to address other 
impacts interconnected with ocean ecosystems, 
including deep seabed mining and pollution. She 
urged the GOPD to develop a unified approach to 
oceans management.

Van Duc Nguyen of the Ministry of Natural 
Resources and Environment of Viet Nam described 
changes in weather patterns and associated impacts 
on coastal zones and oceans, including temperature 
rise, droughts, and modification of ecosystems, 
fisheries, and aquaculture. He noted that, as a 
developing country, Viet Nam needs international 
support for the implementation of adaptation 
measures. 

Ambassador Dessima Williams, permanent 
representative of Grenada to the UN and chair of  
the Alliance of Small Island States,4 gave a 
comprehensive presentation on SIDS perspectives 
on climate change and climate change negotiations. 
She revealed that the main objective for SIDSs at  
the UNFCCC COP15 is to reach an agreement on a  
common and shared vision, mitigation and 
adaptation measures, and financing proposals. She 
stressed that the challenges of climate change are 
applicable to all coastal communities and hoped 
that a strong agreement will be reached at the 
Copenhagen meeting. 

Panel Discussions 

After the opening plenary session, selected speakers 
from international organizations, government 
agencies, industry, and academia made brief 
presentations on their perspectives on issues 
around three themes: (i) climate change mitigation, 
(ii) adaptation measures and security concerns, and 
(iii) financing adaptation.

Panel 1: Climate Change Mitigation
Patricio Bernal, UNESCO executive secretary, 
stressed the need to explore new ways to mitigate 
the impacts of climate change, including oceanic 

4 The Alliance of Small Island States (AOSIS) comprises a group of 43 SIDSs in the African, Indian Ocean, Caribbean, and Pacific 
regions. It  focuses on climate change and sustainable development issues.
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carbon capture and storage (CCS) and mangrove 
restoration for carbon offset. 

Tony Haymet of the Scripps Institution of 
Oceanography in the US underscored the lack of 
an urgent response to scientific findings on climate 
change. He noted that the exponential rise in CO2 
levels from burning fossil fuels has increased ocean 
acidity, and subsequent research suggests that 
this corrosive water will dissolve the vast calcium 
carbonate coastlines, including those in eastern 
North America. 

Professor Ove Hoegh-Guldberg of the University 
of Queensland in Australia stated that if COP15 
negotiations merely limit CO2 concentrations to 450 
ppm and temperature rises to 2oC, catastrophic 
consequences will result. He supported comments 
made by Ambassador Williams that policy has 
misunderstood scientific messages and must aim 
for much lower targets, suggesting that a 40% 
probability of exceeding catastrophic thresholds is 
like playing Russian roulette. 

Roberto Calcagno of the Prince Albert 
Oceanographic Foundation in Monaco stressed the 
importance of adequate communication between 
the scientific world, civil society, and policy makers, 
and invited participants to participate in the 
Monaco Ocean Summit to be held on 1–2 April 
2010. 

Bernard Giraud of the Danone Group and 
Christophe Lefebvre, IUCN councilor, then informed 
participants of the benefits of mangrove restoration, 
as shown by their pilot projects in Africa. 

Jeff Price of the Worldwide Fund for Nature (WWF) 
in the US encouraged participants to consider the 
critical assumptions underlying the discussions of  
climate change. He stated that saving the oceans 
will require achieving an 80% reduction in 
greenhouse gas emissions and halting nearly all 
deforestation.

Duncan Currie of Greenpeace International 
emphasized that the loss of marine biodiversity 
will lead to a reduction in ocean resilience. He 
discouraged the use of ocean fertilization as a 
means of sequestering CO2 and, instead, promoted 

ecosystem- and precautionary-based approaches 
to protect the oceans. Currie described alternative 
energy sources, including tides, currents, and 
waves; encouraged both the creation of MPAs 
and closing the governance gap on the high seas; 
and emphasized the importance of oceans in any 
agreement reached at COP15 in Copenhagen.

Questions from the floor after the panelists’ 
presentations called for more immediate access to 
scientific and policy information and the permanent 
review of oceans within the UN General Assembly 
processes.

Panel 2: Adaptation Measures and Security 
Concerns 
Ambassador Laurent Stefanini of France’s Ministry 
of Foreign and European Affairs cautioned that 
there is a climate change “point of no return,” 
beyond which adaptation will not be possible, and  
called for greater cross-sector coordination on 
adaptation strategies.

Raphael Lotilla of Partnerships in Environmental 
Management for the Seas of East Asia, funded by  
the United Nations Development Programme 
(UNDP), noted the many crosscutting issues that 
affect sustainable development and stressed the 
need for local and global partnerships for integrated 
coastal management. He described key governance 
considerations, including long-term planning and 
institution building, and highlighted that several 
East Asian countries have enacted laws supporting 
integrated coastal management.

Poh Poh Wong, coordinating lead author of the 
IPCC Fourth Assessment Report, highlighted the 
areas most vulnerable to climate change, including 
low-lying coasts, islands, and mega deltas. He  
said that “disastrous multimeter sea level rise” is  
expected and emphasized the importance of 
mangrove planting as an adaptation measure. He 
also noted other benefits of mangrove planting not 
directly associated with climate change, e.g., as an 
adaptation measure for tsunamis, and underscored 
the need to start implementing adaptation 
measures now to reduce costs. 

Nicole Glineur of the GEF spoke on adaptation 
measures, noting that climate change will result in 
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losses of coastal lands and mangrove ecosystems, 
thus reducing their ability to provide food and 
income. She said communities and ecosystem-based 
responses should be at the heart of adaptation 
strategies, citing the Samoa Project on Integrated 
Climate Change Adaptation and the Pacific Alliance  
Sustainability Program as two examples of GEF-
supported adaptation projects in coastal and  
marine areas. She also noted that adaptation 
measures should encompass the combination of  
modern science with traditional knowledge, 
empowerment of community decision making, and 
the management of ecosystem services.

Thabit Zahran Al Abdessalaam of the Environment 
Agency in the United Arab Emirates said that 
climate change is expected to have large effects 
on socioeconomic conditions, food security, and 
biodiversity. He emphasized that adaptation 
requires strategies to reduce the negative impacts 
of climate change, including long-term monitoring 
programs; the development of coastal resource 
atlases; and the use of models and tools to forecast 
species and habitat responses. He cited the Masdar 
and Estidama initiatives in Abu Dhabi as examples 
of climate change strategies which include clean 
energy, green building, and energy conservation 
projects. 

Panel 3: Financing Adaptation
Al Duda of the GEF identified the many financial 
opportunities available for climate change projects 
and acknowledged the many billions of dollars 
that may be needed for adaptation. He mentioned 
that the GEF has provided $2 billion in grants and 
cosponsored $14 billion toward projects in the last 
15 years. He stated that GEF funding can facilitate 
the implementation of marine projects intended 
to help countries cope with climate variability, and 
recommended that participants should submit 
funding proposals, work with climate change 
negotiators to ensure that they discuss ocean 
initiatives at climate meetings, and engage with the 
GEF and other funding institutions to support their 
projects.

David McCauley of ADB commented on the recent 
mobilization of adaptation resources, particularly 
in Asia. He noted the opportunities provided by 
the ambitious fifth GEF budget replenishment, as 

well as the numerous bilateral funding sources for 
climate initiatives and the rapid expansion of global 
carbon markets. 

Rolph Payet, special advisor to the President of 
Seychelles, spoke on why SIDSs require financing 
for mitigation and adaptation and supported the 
need of local communities to receive available 
funding from sources identified by the other 
panelists. He also noted the results of recent 
World Bank research that showed that trade 
between SIDSs is about 10–15 times higher than 
that between continental states, and that disaster 
damage is also much higher as a percentage of 
gross domestic product.

Michael Koehler of the European Commission 
highlighted the importance of creating economic 
incentives for developed and developing countries 
to keep temperatures from increasing by more than 
2°C. He stressed the need for policy and financial 
instruments to contribute to effective climate 
change adaptation, and suggested that effective 
emissions trading systems might help finance the 
inevitable high costs associated with these ideas.

Discussions following the panelists’ presentations 
revolved around the development of convergent 
versus country-specific solutions for climate change 
concerns and creating economic opportunities for 
coastal communities.

Summary Reports from Preparatory 
Meetings 

After the three panels, summaries of discussions 
held during the GOPD preparatory meetings were 
presented and discussed at a plenary session. The 
draft policy briefs on which these summaries are 
based are contained in the CD-ROM accompanying 
this report.

Bill Eichbaum of WWF in the US spoke on the 
central role of oceans in climate negotiations. He 
said that oceans represent the most important 
natural carbon sinks, noting that destabilized 
marine environments can exacerbate global 
warming. In discussing the gravity of climate-
induced ocean changes, he stressed that poor 
coastal communities will require funding and 
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technical assistance for mitigation and adaptation. 
On the importance of including ocean-related  
issues within climate negotiations, Eichbaum called 
for an increase in science-based action through 
influencing the IPCC, a strong interplay between 
the UNFCCC and other conventions, adoption of 
a ministerial declaration at Copenhagen, and an 
official statement under Article IV of the UNFCCC. 
He emphasized that a mitigation strategy based on 
thresholds of a 2°C temperature increase by mid-
century or 450 ppm atmospheric concentrations of 
CO2 is insufficient.

Patricio Bernal of IOC UNESCO said that the 
mitigation ability of oceans has not received enough 
attention, but added that upcoming consultations 
with the IPCC are designed to change this. He 
stressed that adaptation strategies need to be 
developed for different scales, including global legal 
frameworks and financing mechanisms, regional 
integration of climate into regional institutions, and 
participation of affected communities.

Lynne Hale of the international NGO, The Nature 
Conservancy (TNC), called for an ecosystems-based  
approach to adaptation which enhances the 
resilience of natural systems while using them as  
cost-effective infrastructure against climate change 
impacts. She said that greater investment in 
ecosystem-based adaptation is needed, along with 
incentives for climate-smart development, and 
noted that meeting new challenges will place a 
strain on existing institutions.

Peter Bjornsen of the GEF discussed adaptive 
management institutions and noted that climate 
change compounds existing pressures on the 
marine environment, such as pollution and 
overfishing. He also said that adaptation efforts 
should build upon existing institutions and their 
wealth of experience.

Rolph Payet of Seychelles talked about “addressing 
the climate divide,” stressing that the world’s 
large economies need to make major steps toward 
mitigation.

Salvatore Arico of UNESCO described the role of 
MPAs in adaptation, noting that greater biodiversity 

allows for adaptation and the maintenance of 
important ecosystem services.

Gunnar Kullenburg, former IOC UNESCO executive 
secretary, spoke on the need for ocean-based 
mitigation to be mainstreamed within climate 
negotiations. He discussed uncertainties associated 
with carbon capture and storage in seabeds, 
including the resulting impact on sea life and 
leakage potential, and called for a financial 
mechanism for the development of ocean-based 
hydrokinetic energy.

Philippe Vallete of the World Ocean Network called 
for mobilization of the public and private sectors 
through awareness campaigns at multiple levels and 
the promotion of “ocean ambassadors.” 

Werner Ekau of the International Ocean Institute in 
Germany presented the outcomes of a workshop 
on ocean governance held in Thailand just prior to 
WOC 2009. He reported that participants agreed 
that existing initiatives need to be implemented, 
and that this will require greater institutional 
capacity.

The Ocean and Climate Change Goals 

Andrew Hudson of the GEF said that while 
consensus was reached on the feasibility of 
adaptation measures, these measures may be 
inadequate, depending on the actual impacts of 
climate change, and therefore stressed the need 
for science to predict the effects of climate change. 
He stated that ocean acidification will be a major 
consequence, one to which oceans will be unable 
to adapt. With regard to the serious impacts of 
increased nitrogen in the oceans, he encouraged 
that a nitrogen forum be convened to address this 
issue.

Raphael Bille of the Institute for Sustainable 
Development and International Relations said the 
world needs a progressive, global, and planned 
revolution to tackle climate change. He called for 
the incorporation of oceans and coasts into UNFCCC 
discussions, noting that Copenhagen will provide 
such an opportunity, but further actions will be 
required.
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Biliana Cicin-Sain of the Global Forum on Oceans, 
Coasts, and Islands outlined the objectives of the 
Global Oceans Conference 2010 (GOC2010) to be 
held at UNESCO headquarters in Paris on 3–7 May 
2010 to coincide with the 50th anniversary of the 
IOC UNESCO. Possible themes include (i) oceans, 
climate, and security; (ii) integrated marine and 
coastal policies; (iii) ecosystem-based management 
progress markers; (iv) marine biodiversity; 
(v) integrated governance of marine areas; 
(vi) capacity building in developing countries; and 
(vii) mobilizing public and private sectors for global 
ocean stewardship. 

Patricio Bernal of the IOC expressed his eager 
anticipation for GOC2010 as an important 
mechanism for continued emphasis on the ocean 
agenda. Ambassador Laurent Stefanini spoke 
about emission reduction goals and the overlap of 
GOC2010 and the international year of biodiversity.

Finally, Chair Michael Koehler underscored the need 
to integrate oceans, seas, coasts, and islands in 
discussions on climate change, and suggested that 
market mechanisms might lead to more responsible 
management of marine resources.

Outcomes 

The main GOPD outcomes consisted of 
recommendations for the UNFCCC process on the 
following themes:

Mitigation, encompassing adaptation of a 
precautionary approach to reduce greenhouse 
gas emissions, proper regulation of the use of  
oceans to mitigate the effects of climate change 
under which ocean fertilization should be 
discouraged, and promotion of ocean-based 
renewable energy.
Adaptation strategies that will ensure the 
resilience of marine ecosystems and protect 
coastal communities.
Financing from developed countries to assist 
developing countries in conducting research, 

�

�

�

adopting mitigation strategies, developing early 
warning systems, and promoting carbon offset 
and clean development mechanisms based on 
mangrove planting and conservation of reefs 
and ecosystems.
Capacity building and technology exchange, 
especially adaptation and mitigation measures in 
developing countries and SIDSs.
Involvement of civil society and the private 
sector in assisting mitigation and adaptation 
measures.

After the closing of the GOPD, a press conference 
was held to brief the press on the major issues 
and outcomes of the GOPD, including next steps 
for advancing the results immediately during 
international negotiations. A post-GOPD reception 
was also held, cohosted by the Center for Oceans 
Solutions of Stanford University in the US and the  
Forests and Islands Conservation Program of 
North Sulawesi (FINS). During the reception, the 
report, Pacific Ocean Synthesis: Scientific Literature 
Review of Coastal and Ocean Threats, Impacts, and 
Solutions,5 and the FINS Program6 were launched.

Associated Events 

The following events were jointly hosted by the 
Global Forum on Oceans, Coasts, and Islands, 
MMAF, and other partners: (i) Workshop on 
Coastal Adaptation Strategies, (ii) UNEP Regional 
Seas Meetings, and (iii) launching and signing of 
a Memorandum of Understanding on the Joint 
Management of Tomini Bay.

Coastal Adaptation Workshop
This workshop, held on 11 May 2009 at the 
Borneo Room of the Manado Convention Center, 
and hosted by the US Agency for International 
Development, Mangroves for the Future, Coastal 
Resources Center, NOAA, and MMAF, focused on  
(i) assisting coastal and marine conservation policy 
makers in addressing adaptation challenges without 
creation of new laws or programs; (ii) offering 

�

�

5 The full Pacific Ocean synthesis report can be downloaded from www.centerforoceansolutions.org/PacificSynthesis.pdf
6 The FINS Program is a collaborative seascape and landscape collaborative management effort of the regencies of Sangihe and 

South Bolaang Mongondouw, North Sulawesi, Indonesia.



Summary Report on the World Ocean Conference Main Events 17

practical, actionable approaches; and (iii) helping 
to integrate information, needs, and actions. 
Participation at the workshop was by application 
and registration—45 applicants were accepted 
for participation, and 5 trainers and facilitators 
led the workshop. The practical experiences of the 
participants were used in group discussions and 
exercises. One group exercise explored in depth 
the different starting points for understanding 
strategies to mainstream adaptation measures into 
projects, places, and national policy. The sessions 
introduced the vulnerability and adaptation 
approach for assessing vulnerability to climate 
change and climate variability. Participants 
examined how to develop and implement 
adaptation options, focusing on integrating 
adaptation options into programs, development 
plans, and projects at local and national levels.

Workshop materials included the new guidebook, 
Adapting to Coastal Climate Change: A Guidebook 
for Development Planners, which addresses the 
what, why, and how of climate change adaptation 
in coastal areas; and Adapting to Climate Variability 
and Change: A Guidance Manual for Development 
Planning, which was prepared in 2007.

United Nations Environment Programme 
Regional Seas Meeting
The meeting was held on 11 May 2009 to  
introduce the GEF program to UNEP regional seas 
directors. The meeting was by invitation only and  
was attended by about 20 people, including 11 
regional seas directors. On 12 May, another UNEP 
meeting, the UNEP Regional Seas: Ecosystem 
Based Management, was held at the same venue 
with the same participants. About 20 people 
attended, mostly those from the 11 May Regional 
Seas Meeting. The meeting was held to develop 
a training module for an ecosystem-based 
management regime for the regional seas.

Tomini Bay Management Agreement 
Launching and Memorandum of 
Understanding Signing
The Tomini Bay Management Agreement was 
signed by the governors of three provinces in 
Sulawesi (North Sulawesi, Central Sulawesi, and 
Gorontalo), a historic moment in the management 
of coastal and marine regions in the post-

decentralization and regional autonomy era in 
Indonesia. The event attracted more than 100 
people, including four of Indonesia’s cabinet 
ministers (the minister of marine affairs and 
fisheries, the state minister for the environment, 
the minister of home affairs, and the minister  
for the accelerated development of eastern 
Indonesia). 

Coral Triangle Initiative Summit  
and Related Events

The Coral Triangle Initiative (CTI) was launched in  
2007 as a six-country program of regional 
cooperation under the leadership of President 
Yudhoyono of Indonesia. The CTI has received 
political endorsement from declarations of the 
Asia–Pacific Economic Cooperation (APEC); 
Brunei Darussalam, Indonesia, Malaysia, and the 
Philippines–East ASEAN Growth Area; and the 
Association of Southeast Asian Nations (ASEAN). 
Since its launch, a series of coordination committee 
meetings, senior officials meetings, and ministerial 
meetings have been held in the CTI countries on a  
rotating basis, with the third CTI Senior Officials 
Meeting and the first ministerial meeting held in  
Port Moresby in Papua New Guinea in March 
2009, resulting in the issuance of a joint ministerial 
statement recognizing that the Regional Plan of 
Action (RPOA) is a living and non-legally-binding 
document and recommending that the document 
be adopted by their leaders at the CTI Summit in 
Manado in May 2009.

Pre-Summit Meetings 

Prior to the CTI Leaders Summit, a technical session 
on climate change adaptation was held on 11 May 
2009 and a Senior Officials CTI Summit Preparatory 
Committee (PrepCom) meeting was conducted on 
12–13 May 2009.

The technical session aimed to improve the overall 
understanding of climate change adaptation and 
address the knowledge gaps at the country and 
regional levels. The meeting brought together 
marine scientists, managers, and field experts from 
the CT6 and regional and international experts on 
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ocean science, biodiversity, and climate change. The 
following conclusions were drawn:

There is much uncertainty regarding the 
predicted impacts of climate change in the 
region and the likely scenarios, although sea-
level rise, increasing ocean temperatures, and 
increasing frequency and intensity of storms and 
floods are major concerns.
The potential effects of ocean acidification are 
still largely unknown, and there is need for 
better-integrated coastal monitoring programs, 
more oceanographic data, and climate models 
developed at the appropriate spatial scale.
The potential impacts of climate change on local 
coastal communities are recognized and require 
attention. Community livelihoods are highly 
dependent on natural resources, and sea-level 
rise could necessitate migration of communities 
from small islands to larger ones, resulting in 
social conflicts.
The CT6 lack specific management actions and 
communication strategies to address climate 
change and to mainstream adaptation measures 
at different governmental levels.
The six countries need to conduct long-term 
monitoring and research on the impacts of 
climate change and establish sustainable 
financing mechanisms for the implementation of 
climate change adaptation plans.

The Senior Officials CTI Summit PrepCom Meeting 
and Informal Ministerial CTI Summit PrepCom 
Meeting were intended to finalize preparations 
for the CTI Summit and related events, achieve a 
common understanding of the CTI coordination 
and financial mechanisms and agree on next steps, 
and adopt the strategy for the CTI implementation 
phase. The outcomes of the two meetings were as 
follows: 

Finalization of the program for the CTI Summit 
and related events, including the partner’s 
dialogue with CTI leaders.
Approval of the final text of the Leaders 
Declaration.
Approval of the decisions taken by the CTI 
Senior Officials Meeting on the proposed CTI 
coordination mechanism.
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Approval of the Roadmap for CTI 
Implementation, including (i) the 
institutionalization of national coordination 
committees in the six countries; (ii) the 
implementation of CTI national plans of action 
(NPOAs) in the CT6 countries; (iii) support for 
the interim regional secretariat; (iv) mobilization 
of existing policies or adoption of CTI as a 
national policy depending on specific national 
circumstances; (v) meetings of the working 
groups on coordination mechanisms, financial 
resources, and monitoring and evaluation; and 
(vi) conduct of the 4th Senior Officials Meeting 
and 2nd Ministerial Meeting.

Leaders Summit 

On the eve of the CTI Leaders Summit, the  
President of Indonesia hosted a gala dinner in  
honor of the heads of state of the five other  
Coral Triangle countries. In his welcome address, 
President Yudhoyono traced the history of the CTI  
and underscored the commitment of the six 
governments to its vigorous implementation 
(Appendix 8). On 15 May 2009, the CTI Leaders 
Summit was held as the culminating event of WOC 
2009. The summit was convened to formally launch 
the CTI on Coral Reefs, Fisheries, and Food Security; 
adopt the CTI Leaders Declaration and the CTI 
RPOA; and announce any new CTI programs in  
the CT6.

This summit, therefore, is more than just an 
effort to secure the present and future welfare 

of our peoples. It is about ensuring food security 
for humankind…This summit is also about the 

conquest of poverty in our part of the world. This 
is about reaching and surpassing the Millennium 

Development Goals. And, finally, this is about our 
moral obligation to care for the greatest wealth of 

marine life on the planet. 
— Indonesia President Susilo Bambang Yudhoyono

President Yudhoyono opened the meeting as chair 
and thanked other CTI members and development 

�
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partners, including the Australian and US 
governments, ADB, Conservation International, GEF, 
TNC, and WWF. He stated that CTI countries were 
convened to correct an oversight of the Earth 
Summit in Rio De Janeiro 17 years ago, which did not 
specifically address issues related to the oceans and 
coastal areas. He acknowledged the many efforts 
taken since the 1992 UN Conference of Sustainable 
Development (the Earth Summit) to protect and halt 
the loss of biodiversity, safeguard the world’s climate, 
and better manage the world’s forest, but said that 
these efforts are insufficient to protect the oceans. He 
pledged $5 million toward CTI and declared that he 
will issue a presidential decree on the CTI, establish 
the Sulawesi MPA bordering Timor-Leste, increase the 
total area of Indonesia’s MPAs from 13.5 million 
hectares to 20 million hectares by 2020, and double 
the national budget for CTI activities.

If we are going to impact the climate change 
dialogue, we must strive to carry the message of 

Manado into the ongoing meetings of the United 
Nations Framework Convention on Climate Change 

[UNFCCC]. We must call on all countries, but most 
importantly, the major industrialized nations and 

the rest of the developed world, to live up to their 
UNFCCC obligations, particularly those related to 
access to affordable and appropriate technology 
and the provision of funding for climate change 

management programs.
—Philippines President Gloria Macapagal-Arroyo 

President Gloria Macapagal-Arroyo of the 
Philippines welcomed the CTI, emphasizing its 
common purpose to protect the environment, and 
matched President Yudhoyono’s pledge toward CTI. 
She described the Coral Triangle region as a hot 
spot of marine life which requires protection. She 
said that in light of current climate change threats, 
it is time to reconsider our approach to 
environmental management to maintain humanity’s 
“sacred relationship with Mother Earth,” and drew 
attention to the development of the CTI RPOA to be 
adopted at the meeting. She also cited the 
Philippines’ initiatives on creating MPAs; adopting 
integrated coastal management; promoting the 
ecosystem approach to fisheries management; and 

developing partnerships with the other states, 
NGOs, and the private sector to protect marine 
resources.

President Jose Ramos-Horta of Timor-Leste confirmed 
his country’s commitment to multilateralism on 
environmental issues and called attention to the 
threat that declining fish stocks pose to coastal 
livelihoods and food security. He cautioned that 
oceans also serve to transmit pollution and disease, 
underscoring the need for international cooperation, 
and said that the CTI RPOA will serve as a basic 
strategy for moving forward. He expressed regret 
that as one of the world’s poorest nations, Timor-
Leste does not have the capacity to monitor illegal 
fishing, and encouraged the development of an 
international task force on fisheries monitoring that 
draws upon naval forces.

Collaboration is even more important in marine 
environments because the ocean’s inhabitants are 

generally not constrained by borders or barriers, 
and can move freely across vast regions of the 

globe…Therefore, we need to develop a system 
for mutual cooperation amongst the CT6 [Six 

Coral Triangle] countries to ensure the promotion 
of sustainable fisheries and to ensure that 

persons can sustain their lives and livelihood from 
the sea without suffering from environmental 

degradation.
— Timor-Leste President Jose Ramos-Horta

…my government would want to see all funding 
for activities under the Coral Triangle Initiative 

directed to supporting the PNG [Papua New 
Guinea] National Plan of Action and coordinated 

through our national arrangements. It is pertinent 
to point out that ownership of this initiative 

rests with the six governments of the CTI. The 
Leaders Declaration recognizes this and affirms the 
primacy of the decisions of sovereign governments 

under the Coral Triangle Initiative. 
— Papua New Guinea  

Prime Minister Michael Somare
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Prime Minister Michael Somare of Papua New Guinea 
stressed that future generations depend on the 
conservation of natural resources and highlighted 
his country as an epicenter of biodiversity. He 
underscored that the CTI NPOAs must address a full 
range of threats and urged the use of a collective 
approach to address issues including land-based 
pollution, illegal fishing, and protection of sensitive 
marine species, such as turtles and dugongs. He 
reiterated Papua New Guinea’s commitment to the 
CTI and announced that he will allocate $2 million 
toward CTI implementation.

Let us ensure that it will always be the livelihood 
of our people— past, present, and future—that 

will motivate us and energize us to implement the 
ideals of this newfound entity. Let not the greed of 

selfishness and corruption divert our attention from 
the noble intentions of CTI [Coral Triangle Initiative]. 

We must strive for the good of everyone. We must 
be owners and drivers of the CTI Partnership. We 
must ensure that CTI survives the challenges that 

may come after Manado.
 — Solomon Islands Prime Minister Derek Sikua 

Prime Minister Derek Sikua of the Solomon Islands 
congratulated President Yudhoyono on his visionary 
leadership in hosting the first CTI Summit. He 
informed participants that with support from 
relevant NGOs, his cabinet has established a unit 
within his government to implement the CTI plans 
of action. He reiterated his commitment to work in 
partnership with CTI members and stressed that 
they must retain ownership and not allow outside 
institutions to drive the process. He also announced 
that with the endorsement of the Solomon Islands 
NPOA by the cabinet, CTI activities will be 
mainstreamed in the 2010 recurrent and 
development budget.

Malaysia is very committed to ensuring that our 
marine ecosystem remains healthy so that this 

rich biodiversity can be enjoyed in perpetuity and 
sustainably utilized…This Summit will go down in 

the chapters of history for providing the highest 
political impetus to the conservation efforts of the 

region’s rich marine biodiversity… 
— Malaysia Prime Minister Najib Tun Abdul Razak 

Prime Minister Najib Abdul Razak of Malaysia said 
that the adoption of the CTI RPOA is an important 
step toward the protection of marine biodiversity in 
the region. He noted that the development of 
maritime countries depends on their efforts 
regarding sustainable utilization of marine 
resources, emphasizing the importance of 
understanding large marine ecosystems and coastal 
processes. He said that nearly 75% of all coral 
species in the world are found in the Coral Triangle. 
He also drew attention to Malaysia’s prime scientific 
sailing expedition to be launched on 15 June 2009 
as an ongoing effort to complement the CTI, and 
announced Malaysia’s contribution of $1 million to 
the CTI.

After reading their respective statements, the CTI 
heads of state signed the CTI Leaders Declaration, 
which binds their governments to take action “to 
address threats to the marine, coastal, and small 
island ecosystems in the Coral Triangle region 
through accelerated and collaborative action, taking 
into consideration multistakeholder participation in 
all six countries.”

Coral Triangle Initiative Regional  
Plan of Action 

The CTI RPOA that was adopted by the CTI leaders  
is a bold response to sustain the precious marine  
resources in the Coral Triangle for future 
generations. Through a participatory process 
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involving the six Coral Triangle countries, an 
ambitious and visionary 10-year RPOA was 
developed, capturing the joint priorities and 
commitments of all the governments and reflecting 
extensive input from many partners over the 17-
month period leading up to the CTI Summit (see 
Appendix 9). The action plan is intended to serve 
as a rallying point for collective and parallel action 
at regional, national, and subnational levels. At the 
regional level, multilateral action will be needed 
by the six governments, along with coordinated 
action by their partners operating at the regional 
scale (e.g., funding agencies, international NGOs, 
and private companies). At the national level, in 
each country, broad stakeholder alliances will need 
to collaborate around a shared national agenda. 
At the subnational level, local governments and 
local stakeholders will need to collaborate to 
achieve concrete results. A set of coordination 
mechanisms is being established to catalyze this 
collective action, connect key players, and maintain 
momentum.

The CTI RPOA may be implemented within waters 
under national jurisdiction of each of the Coral 
Triangle governments, in accordance with their 
rights and obligations pursuant to international 
laws and the prevailing laws, rules, and regulations 
of each country. The scope of application of the 
CTI is without prejudice to the sovereign rights of 
the parties over marine resources within national 
jurisdiction, or the position of the parties on 
delimitation of maritime boundaries between states 
with opposite or adjacent coasts. The geographic 
scope of implementation of the CTI is not intended 
in any way to redraw the scientific boundaries of 
the Coral Triangle, which would continue to be 
defined by coral and coral reef fish diversity.

Coral Triangle Initiative Partnership 
Dialogue 

ADB sponsored the 2nd CTI Partnership Dialogue 
among ministers and senior officials of the CT6 and 
senior representatives of CTI Development Partners 
at the Grand Kawanua Convention Center in 
Manado, Indonesia on 15 May 2009. The dialogue 
provided another opportunity for CT6 officials to 
(i) express their priorities for financial and technical 
support from partners and their views on how such 

support could best be coordinated and aligned 
with CTI implementation efforts; and (ii) continue 
the ongoing, high-level dialogue between CT6 
governments and development partners around a 
shared vision for the sustainable management of 
the Coral Triangle’s marine and coastal resources.

The dialogue was cochaired by Minister Freddy  
Numberi of MMAF and Lawrence Greenwood, Jr.,  
ADB vice president, and consisted of two discussion 
sessions on post-Manado implementation and CTI 
partnership coordination. After brief introductory 
remarks by the cochairs, Kay Kalim, deputy 
secretary of the Papua New Guinea’s Department 
of Environment and Conservation, reviewed 
the outcomes of the CTI Summit, including the 
development of systematic financial planning 
processes and a working group to develop a 
regional strategy on financial resources.

During session 1, the Philippines reiterated its 
commitment to match Indonesia’s financial 
contributions and described its interests in 
implementation; supporting scientific studies; 
strengthening enforcement capabilities; and 
improving the management and protection of 
MPAs, mangroves, and the South China Sea. 
Malaysia pledged its full cooperation in the 
implementation of the proposed CTI road map, 
emphasizing an interest in capacity building and 
developing intercoastal and ecosystem-based 
management plans. Papua New Guinea identified 
several priority activities, including MPAs and fish 
reserves, and encouraged long-term commitments 
to and consistency across projects. Solomon Islands 
declined to make a statement.

Timor-Leste recognized that, “on this historic day,  
we have reached the final stage of the first step  
toward a better world,” and, in so doing, 
acknowledged the technical officers who made 
this possible. East Timor’s National Coordination 
Committee will be formed in an integrated way 
and the national legal framework will reflect the 
commitments in the NPOA. Timor-Leste plans to  
declare additional MPAs and take action on the  
devastation of fish stocks caused by illegal, 
unreported, and unregulated fishing using two 
patrol boats to be operational within the next few  
years. The best way to help is through direct 
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assistance to the government and not intermediate 
agencies.

The National Secretariat for Indonesia announced 
its intent to provide priority actions and timelines 
for implementation of the NPOA. MPAs are good 
management tools for promoting sustainable 
fisheries, improving ecotourism, and adapting to 
climate change. The secretariat aims to strengthen 
strategic management, increase capacity, and 
strengthen science and information. Assistance is 
required from a wide range of sources to effectively 
implement Indonesia’s goals.

Australia pledged its long-term support for CTI 
members, acknowledged that broader regional 
cooperation has been made possible through the 
CTI, and called for the adoption of coordination 
mechanisms. A multiyear commitment was 
announced to help CTI members achieve their goals, 
including an immediate A$2 million contribution, 
technical advisory assistance to support an effective 
CTI Secretariat, marine conservation planning and 
policy training starting with Indonesia and Papua 
New Guinea, a scoping study to identify economic 
drivers and solutions for destructive fishing practices 
in the Coral Triangle, and assistance to establish a 
marine mammal conservation strategy across the 
region. The CTI development partners have agreed 
to work cooperatively, share information, maximize 
support to fill in gaps in regional and national plans 
of action, and liaise with a strong secretariat.

The US confirmed the support of its new 
administration for CTI at national and regional 
levels, and offered to direct assistance through the 
CTI Secretariat. 

In session 2, the Philippines urged partners to 
agree on establishing one coordinating group with 
a structure supported by the partners and which 
would speak with “one voice” to communicate 
common concerns at multiple levels. The other 
countries emphasized the need for establishing 
clear coordination mechanisms. Malaysia supported 
the creation of formal and informal platforms to 
facilitate information sharing and bilateral and 
multilateral agreements.

The Nature Conservancy (TNC) offered to assist 
CTI negotiations to be more coordinated. The GEF 
said that it has committed $63 million to fund 
conservation of this area known as “the Amazon 
of the Seas,” $45 million of which has already 
been allocated to nine projects. ADB said that 
CTI members must have firm and full ownership 
and leadership, align efforts with the priorities of 
the NPOAs, and reduce transaction costs for CTI 
members.

On behalf of TNC, WWF, and Conservation 
International, Roger Milliken, Jr., praised the CTI’s 
stewardship of marine resources as progressive and 
transformative and congratulated governments on 
their adoption of the CTI RPOA and the signing of 
the Leaders Declaration. He committed to informing 
decision makers and implementation bodies with 
the best available scientific information and to 
working with governments to engage both private 
and public sector interests.

The ASEAN Centre for Biodiversity described its  
activities that have supported the CTI goals, 
including a marine gap analysis, capacity building 
efforts, communication, and community relations. 
The Wildlife Conservation Society offered 
congratulations and expressed interest in partnering 
with the CTI to support science, capacity building, 
and innovative marine conservation. UNEP offered 
technological support, and UNDP proposed to help 
access funding for various initiatives. The IUCN 
extended its congratulations and offered support 
on behalf of the Pacific Nature Conservation 
Roundtable and its network of agencies and 
commissions.

At the closing session, ADB Vice President 
Greenwood stated that the 2nd Partnership 
Dialogue provided an opportunity to cover a 
number of topics on the CTI and summarized the 
afternoon’s discussions as follows:

The presentation by Minister Numberi 
highlighted three priority areas of the CTI: 
financial mechanisms, implementation 
measures, and cooperation and coordination 
among development partners.

�
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The report on the CTI Summit highlighted the 
adoption of the CTI RPOA and other immediate 
tasks, including the establishment of a 
permanent regional secretariat and mobilization 
of sustainable financing.
Each country in the CT6 has unique challenges. 
However, some issues are common to all, 
including the use of the ecosystems approach 
to resource management as well as programs 
on MPAs, illegal, unreported, and unregulated 
fishing, and capacity building for marine and 
coastal management.
CTI development partners signified their strong 
support for the priorities and action plans of the 
CTI and emphasized the country-led nature of 
the initiative.
The CT6 reiterated their appeal to development 
partners to establish a strong coordination 
mechanism among themselves to ensure that 
the assistance they extend will effectively 
address the problems of the CT6, reduce 
transaction costs, and support CT6 priorities.
There is urgent need to set up a permanent 
regional secretariat to anchor coordination 
efforts. Once established, there is need to 
discuss how development partners will 
coordinate and interact with the national 
coordination committees and national and 
regional secretariats.
There was also a call for inclusiveness through a 
platform of cooperation involving a wide variety 
of partners dedicated to furthering the cause of 
the CTI.
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After his summary, Minister Numberi noted that  
the dialogue succeeded in addressing a number of  
important issues regarding the implementation 
phase of the CTI and the role of a CTI partnership. 
He reiterated the spirit behind the establishment 
of the CTI and proposed the following immediate 
steps:

Development partners should take account of 
CT6 guidance in formulating their support of 
national and regional activities under the CTI.
Appropriate financial mechanisms should be  
developed and put in place to ensure the 
sustainability of the CTI.
Good coordination is needed among 
development partners and between them 
and the CT6. This should be supported by a 
permanent regional secretariat and guided by 
national priorities to support communications 
and implementation of the CTI regional and 
national action plans.
A meeting is planned by the CT6 in September 
2009. Development partners will be invited to 
once again engage in dialogue with the CT6 on 
pending issues.

A summary of discussions at the Partnership 
Dialogue is in Appendix 10.
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ocean currents, and offshore solar sources. On the  
other hand, many natural disasters, including 
devastating storms, cyclones, and tsunamis, 
originate in the oceans, and only with a deeper 
understanding of the behavior of the oceans and 
their relations to the atmosphere and the solid earth 
can such natural phenomena be predicted and 
devastation mitigated (Haymet 2009).

Major Threats and Climate Change 
Challenges for Oceans, Coasts,  
and Small-Island Developing States 

A review of environmental threats across the Pacific 
Ocean, which was done by the Center for Ocean 
Solutions and is contained in its report, Pacific 
Ocean Synthesis (footnote 5), which was launched 
during WOC 2009, shows remarkable similarity 
between the major problems experienced in both 
poor and rich countries, in densely settled areas  
and rural zones, in populous nations and on small  
islands. Across these diverse areas, the three most  
pervasive and serious local threats are (i) pollution 
from sewage and land runoff, (ii) habitat 
destruction, and (iii) overfishing. A fourth emerging 
threat—climate change—imperils all Pacific 
ecosystems. These threats, if left unchecked, interact 
to damage natural ecosystems, reduce biological 
and human economic diversity, reduce productivity, 
and hinder human use of the sea (Center for Ocean 
Solutions 2009). 

Organic pollutants from sewage, nutrient pollution 
from fertilizer runoff, plastic marine debris, toxic 
dumping and oil spills, urban runoff, and dispersed 
pollutants combine to create one of the most critical 
classes of ocean threats. They can create dead 
zones, algal blooms, and acidic areas, and alter the 

Oceans and Climate Change: Key Issues 
and Recommendations for Action

The presentations and panel discussions at the 
World Ocean Conference (WOC) 2009 highlighted 
the central role of oceans in climate change 
response, drew attention to major climate change 
challenges for oceans and small-island developing 
states (SIDSs), and called on all stakeholders led 
by governments and their development partners, 
nongovernment organizations (NGOs), and the 
private sector to take immediate action to adapt to 
or mitigate the impacts of climate change.

Oceans and Climate Change 

The ocean is a unique, extraordinary, and vital 
element of planet Earth, covering more than 70%  
of its surface. It sustains life by generating 
oxygen, absorbing carbon dioxide (CO2) from the 
atmosphere, regulating climate and temperature, 
and providing food and energy resources. Human 
society relies on oceans as a source of water, 
fisheries, as a climate buffer, for international trade, 
and for inspiration and solace. Because of their 
immense capacity for storing heat and absorbing 
CO2, oceans play a critical role in climate and climate 
change. Oceans regulate global temperatures and  
clouds—and, therefore, global climate—over 
timescales spanning months, years, and centuries. 
Ocean warming and ocean acidification can  
severely impact marine ecosystems, resulting in  
unprecedented, lasting changes that may be 
difficult and, in some cases, impossible to adapt to. 

Marine ecosystems provide much-needed food for 
the world’s population and are also central to the 
planetary cycle of carbon and other greenhouse 
gases. Oceans also play a key role in the global 
water cycle as the primary source of rainfall. Oceans 
have the capacity to produce renewable energy 
from algae-based biofuels, offshore winds, waves, 
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basic ecosystem structure, create human health 
risks, and stress human economies.

Habitats are lost or destroyed by destructive 
fishing practices (such as coastal trawling, use of 
dynamites or poisons, and indiscriminate netting), 
poor agricultural land use resulting in increased 
erosion and sedimentation, inappropriate coastal 
development, and industrial wastewater. Land use 
practices that create erosion, eat up mangroves, or 
smother sea grass beds reduce coastal ecosystem 
health and impair local productivity. Poorly designed 
development projects (e.g., tourism, roads, housing, 
urban centers, and aquaculture) also destroy coastal 
habitats and limit livelihoods that depend on 
ecosystem productivity.

Overfishing reduces fish stocks, limits fish catches, 
and often causes ecological shifts that further 
reduce biodiversity and productivity. Overharvesting 
of herbivores results in uncontrolled algal and 
seaweed growth, which can smother corals and 
other bottom dwellers. Fishing on the high seas for  
top predators, such as sharks, has made them rare  
across the Pacific. Artisanal and recreational 
fishing suffer when local needs outstrip local 
supply, causing displacement of fishing activity, 
reduced income, and insecure food supply. Habitat 
destruction exacerbates overfishing by reducing 
fishing area and productivity.

Climate change is already creating pulses of warm 
water, hypoxic dead zones, and acidic conditions. 
Warm water pulses have caused the bleaching and 
subsequent death of reef-building corals. Shifts in  
ocean and atmospheric currents have caused 
massive dead zones or changed the migration 
patterns of whales and seabirds. Some ocean areas 
have already acidified, causing harm to ocean life, 
and decreasing pH levels due to CO2 acidosis are 
shifting the ecological balance of marine plankton 
and benthos, which form calcium carbonate 
skeletons. Climate-induced sea-surface temperature 
increase also poses a serious threat, as it can destroy 
marine ecosystems, jeopardize livelihoods and local  
economies, and create uninhabitable areas. Sea-
level rise, coastal inundation, shifting rainfall, 
collapse of freshwater supplies, or changes in the 
migration patterns of food species may render 
many areas uninhabitable, which will, in turn, 

increase poverty and reduce the stability of many 
island nations.

Ocean Changes Associated with  
Climate Change

The Intergovernmental Panel on Climate Change  
(IPCC) and other scientific sources have 
highlighted important findings regarding far-
reaching ocean changes associated with climate 
change. Current global climate change trends 
include the following:

Global average surface temperature has 
increased by mare than 1°F (0.55°C) during 
the 20th century, with about half of this rise 
occurring since the late 1970s.
Of the warmest years in the 20th century, 17 out 
of 18 have occurred since 1980.
Higher latitudes have warmed more than 
equatorial regions, and nighttime temperatures 
have risen more than daytime temperatures.
As the earth warms, more water evaporates 
from oceans and lakes, which will eventually fall 
as rain or snow.
During the 20th century, annual precipitation 
has increased about 10% in the middle and high 
latitudes.
Warming is also causing permafrost to thaw 
and is melting sea ice, snow cover, and 
mountain glaciers. Global sea levels rose 10–20 
centimeters during the 20th century because 
ocean water expands as it warms and because 
melting glaciers are adding water to the oceans 
(Kullenberg et al. 2009).

Projected climate variability and extreme event 
impacts at the regional scale include

increases in flooding, flash flooding, and 
landslides associated with more frequent and 
intense rainfall events, increased saturation, and 
overall increased precipitation amounts;
increases in flash flooding associated with more 
sudden snow melts and unseasonal rainfall;
more catastrophic impacts from more frequent 
and intense cyclones;
more damaging storm surges associated with 
sea-level rise;
more damaging overall storm impacts 
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associated with loss of natural buffers to sea-
level rise;
permanent loss of coastal infrastructure to 
inundation from sea-level rise;
coastal erosion associated with sea-level rise;
reduction in freshwater sources due to increased 
evaporation from warming temperatures or 
drought conditions in certain areas;
increasing fluctuations in weather and climate 
extremes, such as increased flooding in 1 year 
and severe drought the next;
reduced availability of water resources in drier 
areas, exacerbating current competition for 
water;
increased erosion, landslides, and sinking of 
ground surfaces due to permafrost thawing 
from warming temperatures; and
increased inundation, storm surges, and 
significant coastal erosion due to retreating and 
thinning of sea ice (Kullenberg et al. 2009). 

Ocean Warming 
Most of the increase in global average temperatures 
since the 20th century is likely due to the increase in 
anthropogenic greenhouse gas concentrations, and 
increases in greenhouse gas concentrations alone 
could have caused more warming than observed 
because volcanic and anthropogenic aerosols have 
offset some warming that would otherwise have 
taken place (Balgos and McCole 2009). The rapid 
warming and acidification of the world’s oceans 
will eliminate coral reefs as functional ecosystems 
over the next 50 years if atmospheric CO2 continues 
to increase at current rates. Therefore, countries 
like those in the Coral Triangle must urge the 
international community to commit to the 
stabilization of atmospheric CO2 at or below 450 
ppm (Hoegh-Guldberg 2009).

Sea-Level Rise 
Sea level rise has potentially devastating effects on  
coastal nations and small-island developing states 
(SIDSs). Sea-level rise is already exacerbating 
inundation, storm surge, erosion, and other coastal 
hazards, thus threatening vital infrastructure, 
settlements, and facilities that support the livelihood 
of coastal communities (Cicin-Sain 2009). The IPCC  
has unequivocally stated that the earth is warming, 
and that if atmospheric CO2 levels rise above 
600 ppm, the impacts of sea-level rise will be 
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unavoidable and irreversible (Spinrad 2009). Sea-
level rise will exacerbate the effects of tidal waves 
and threaten the coastal stability and integrity of 
coastal infrastructure, and increased flooding can 
cause contamination of freshwater, creating public 
health concerns. It will also affect the condition and 
distribution of coastal habitats such as mangroves 
and marshes, alter the salinity of coastal areas and 
create problems for estuarine ecosystems, and harm 
ecosystem services, which could greatly impact 
fisheries and tourism (Balgos and McCole 2009). 
Sea-level rise will result in (i) saltwater intrusion 
and thinning of the freshwater lenses in the aquifer 
of small islands; (ii) the devastation of freshwater 
biota in the wetlands; and (iii) death of coral reefs, 
whose growth rate of 2 millimeters per year cannot 
compensate for the rate of sea-level rise (Hantoro et 
al. 2009).

Sea-level rise is most detrimental to low-lying areas, 
especially in the small Pacific Island communities, 
and could encroach upon coastal communities, 
causing population movements induced by climate 
change. Hundreds of millions of people in the 
developing world, particularly in SIDSs, including 
those in the Pacific region, are predicted to be 
displaced by sea-level rise within this century 
(Balgos and McCole 2009). Some Pacific Island 
communities are already being evacuated due to 
increased storm frequency and intensity and sea-
level rise. For example, several thousand people 
from the Carteret Islands in Papua New Guinea had 
to evacuate their homes and move to an adjacent 
island following the destruction of their homes due 
to severe storms and high tides. Other island states, 
including Tuvalu and Kiribati, are currently preparing 
plans for eventual evacuation (Payet et al. 2009). 
In Indonesia, where more than 85% of the 17,500 
islands are small (Alamsyah 2009), 24 small islands 
have disappeared between 2005 and 2007 as a 
result of sea-level rise (Hilman 2009).

Ocean Acidification 
Increased CO2 levels in the ocean, resulting from  
the increased concentration of CO2 in the 
atmosphere, leads to reduced calcification rates of 
calcifying marine organisms (e.g., corals, mollusks, 
crustaceans), as CO2 inhibits the formation of 
calcium-based structures. The effects of acidification 
on some major calcifiers are already detectable; for  
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example, some coastal waters have become 
corrosive to the shells of some bottom dwellers. 
Ocean acidification also affects the growth and 
viability of sensitive marine organisms—such as 
corals, bivalves, crustaceans, and plankton—and 
could affect marine food webs, leading to 
substantial changes for millions of people and the 
fishing industry. It could also affect other marine 
goods and services such as the management of  
waste, provision of chemicals to make new 
medicines, and regulation of climate. If the average 
atmospheric CO2 level doubles the preindustrial level 
of 280 ppm, coral calcification rates will decline by  
about one-third, reef erosion will dominate, and  
large areas of the polar oceans will become 
corrosive to the shells of key marine calcifiers 
(Balgos and McCole 2009). 

Extreme Rainfall Events 
The increased variability and extremes in rainfall  
will result in wet areas becoming wetter and dry 
areas drier, leading to greater risks of drought and  
flooding and producing adverse effects on 
agricultural systems and human habitat. Rainfall 
may become significantly higher or lower in the 
Pacific region, along with increased frequency, 
duration, and intensity of droughts and floods. 
During summer, more rainfall is projected, as are 
more frequent, heavier rainfall events. Drought can 
significantly reduce the soil’s ability to cope with a  
sudden intense rainfall, exacerbating flooding and 
erosion. These will result in less income for farmers 
relying on agriculture for their livelihood and affect 
the secure supply of potable water. The combination 
of changes in rainfall patterns and saline intrusion 
will have a large impact on freshwater supplies. By 
mid-century, climate change is predicted to reduce 
water resources in many small islands in the Pacific 
to the point of insufficiency to meet demand during 
low-rainfall periods (Payet et al. 2009). 

Changes in Polar Areas 
It appears that ice cover in the polar areas has 
decreased at a rate much faster than forecasted. 
The melting of ice could potentially have serious 
consequences for ocean conditions, such as effects  
on circulation, overturning, ventilation, and 
changing circulation in the Arctic basin. Melting 
sea ice will increase sea-level rise significantly. In 
addition, possible increased exploration pressure 

and competition could result, such as mining for 
minerals and extraction of hydrocarbons, fisheries, 
and shipping. An increase in the release of methane 
could occur from the melting of permafrost. 
Aboriginal tribes in the Arctic will also feel the 
impact of these changes, e.g., members of Arctic 
tribes report having an increase in respiratory 
distress in conjunction with extremely warm 
summer days (Balgos and McCole 2009).

Climate Change Challenges  
to Coastal Communities

Coastal areas, where half of the world’s population 
resides, are at the frontlines of climate change. 
These areas will suffer the brunt of climate change 
in the face of sea-level rise and increased frequency 
and intensity of storms, and possibly endure major 
hardships such as displacement and resettlement 
of their populations. Among the coastal areas of 
the world that will be affected by climate change, 
it is the poorest of the poor who will be most 
affected. Vulnerable communities and ecosystems 
will be profoundly affected, including increases in 
weak and fragmented states, impeded economic 
development, and displacement of hundreds of 
millions of coastal residents.

A growing body of scientific reports documents 
evidence of abandoned villages and of freshwater 
aquifers and coastal agricultural areas affected by 
the ingress of seawater. Sea-level rise is already 
exacerbating inundation, storm surge, erosion, and  
other coastal hazards, thus threatening vital 
infrastructure, settlements, and facilities that 
support the livelihood of communities (Payet et al.  
2009). In addition, the following conditions are 
expected in SIDSs: deteriorating coastal conditions 
through erosion of beaches and coral bleaching, 
reducing water resources in certain SIDS regions to 
the point of insufficiency to meet demand during 
low-rainfall periods, and increasing invasion by 
nonnative species.

Climate change is adversely impacting marine 
and coastal ecosystems and biodiversity, 
affecting their ability to provide critical services 
such as food, energy, medicines, natural shoreline 
protection against storms and floods, water quality 
maintenance, and other cultural and spiritual 
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services, therefore directly threatening vulnerable 
communities. Climate change effects on oceans and 
coasts are numerous and complex, and are expected 
across polar, temperate, and tropical environments, 
from the surface to the ocean depths, profoundly 
altering ecosystem function, as in the following 
(Smith et al. 2009):

Rising seas can erode and inundate coastlines and 
valuable wetlands and increase salinity in coastal 
water sources and lands used to produce food.
Increased water temperatures make corals more  
vulnerable to bleaching and change the 
geographic ranges of some marine species; 
already 20% of the coral reefs are estimated to 
be damaged beyond repair.
Increasing acidification of the oceans as a result 
of CO2 absorption reduces the ability of key 
marine organisms such as corals, plankton, and 
shellfish to build shells and skeletons, ultimately 
affecting many commercial fisheries and even 
the largest animals in the oceans because of 
their dependence on plankton and other food 
generated lower in the food chain.
In combination, these changes make coastal 
areas more vulnerable to the increased 
frequency and intensity of storms, also expected 
with climate change.
Changing wind patterns and sea temperatures 
affect various oceanographic processes, 
including upwellings and surface currents, 
changing population abundance and 
distribution for many marine species, affecting 
ocean productivity.
Alteration of water circulation due to climate 
change can modify patterns and the intensity of 
deep water formation, thus impacting deep-sea 
communities.
The predicted decline in oxygen concentration 
in the deep sea resulting from lower sea-surface 
oxygen concentrations, reduced ventilation of 
the mid-water from ocean warming, and local 
eutrophication events will lead to an expansion 
of oceanic dead zones. 

The productivity and economic viability of the 
fisheries, both inshore and deepwater, will be 
affected by events induced by climate change. 
Alterations in ocean temperatures and currents due  

�

�

�

�

�

�

�

to increased El Niño Southern Oscillation conditions 
will result in changes to the distribution and 
abundance of tuna, an important fish resource in 
the Pacific Ocean. When marine life is subjected to  
multiple stressors, such as pollution, habitat 
destruction, overfishing, and changing climate, 
populations of ecologically and economically 
important species, such as tuna and the valuable 
reef fish, can collapse. There are also likely to be 
increased costs of fishing at sea due to safety 
considerations and loss of days at sea due to 
increased incidence of bad weather. A decline in 
the health of reef ecosystems, coastal erosion, 
increased turbidity, and chemical runoff will also 
have a detrimental effect on the inshore fisheries. 
Aquaculture, an emerging industry in the Pacific, is  
also likely to be affected by changing weather 
patterns, increased sedimentation, and rainwater 
flooding.

Responding to Climate Change 
Threats

As climate change effects continue and increase 
over the short-to-medium term and threaten 
increasing numbers of people, infrastructure,  
and ecosystems, national and local leaders have  
been engaging stakeholders in developing and  
implementing adaptation and mitigation 
strategies that are technically, financially, and 
politically achievable. Adaptation and mitigation 
are the two principal ways of coping with 
human-induced climate change and its 
impacts. Adaptation aims to reduce climate-
related risks (the likelihood and/or consequence 
components), while mitigation aims to reduce the 
rate at which climate change occurs. Adaptation 
to climate change can be incorporated into all 
interventions, while mitigation opportunities exist 
primarily in infrastructure, renewable energy, 
energy efficiency, energy conservation, and 
reforestation projects. Effective management of 
climate-related risks, through both adaptation 
and mitigation, prevents precious resources 
from being squandered on disaster recovery and 
rehabilitation.
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Adaptation

Adaptation is the adjustment in natural or human 
systems in response to actual or expected climatic 
changes or their impacts so as to reduce harm or  
exploit beneficial opportunities. It is, in large part,  
an ongoing and flexible process designed to 
reduce the exposure of society to risks arising 
from climate variability, including extreme events. 
It is concerned with reducing not only the risks, 
but also the incremental risks which accrue from 
ongoing greenhouse gas emissions. Adaptation 
action can be taken by individuals, households, 
communities, businesses, and governments. 
Climate adaptation refers to the policies and 
actions designed and implemented to reduce the  
negative effects of climate change. The following 
are key issues associated with adaptation 
(Kullenberg et al. 2009):

Adaptation can have many different dimensions 
and is most effective when approached as an 
ongoing and flexible process.
Climate adaptation is different from climate 
mitigation, which focuses on lessening human 
impacts through reduction of greenhouse gas 
emissions.
Mainstreaming involves integrating climate 
adaptation strategies into existing decision 
processes such as planning, economic 
development, and environmental protection 
activities. 
For most stakeholders and decision makers, 
effects associated with gradual increases in 
average temperatures over the next 50 years are 
too distant to result in immediate adaptation 
actions. Decision makers are, however, interested 
in the potential near-term impacts of climate 
variations and extremes. There is a need to more  
clearly demonstrate relevant connections 
between long-term climate change (e.g., long-
term temperature increases) and shorter-term 
variability and extremes (e.g., flood frequency, 
drought magnitude and probability, rainfall 
intensity, storm locations, and frequency).

Risk-Based Approaches to Climate 
Adaptation 
Risk is the combination of likelihood and 
consequences, and risks are assessed for both 
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current and future conditions, with the option of 
examining either specific events or an aggregation 
of events over time. 

The key features of risk-based approaches to climate 
adaptation include the following:

assessment of the likelihood of climate events 
based on historic trends and predictions of 
climate variability and extremes;
assessment of the potential consequences of 
climate events for physical, social, and natural 
systems;
assessment of baseline conditions and methods  
to facilitate adaptive approaches to 
implementation;
evaluation of climate adaptation options in 
terms of their costs and benefits in reducing 
unacceptable risks;
development of policies and action plans to 
reduce risks to acceptable levels;
identification of effective mechanisms for 
mainstreaming adaptation programs into 
regional and local decision processes; 
flexibility to accommodate changes to risks over 
time; and
mainstreaming through connections to ongoing 
hazard risk assessment and management 
processes (Kullenberg et al. 2009).

Resiliency-Based Approaches to Climate 
Adaptation 
Vulnerability is defined as susceptibility to damages  
from climate extremes or variability and is often  
referred to as the sensitivity of a system to 
anticipated impacts. Resilience goes beyond 
vulnerability, analyzing the extent to which 
communities have the adaptive capacity to absorb 
and rebound from anticipated impacts. Resilient 
marine ecosystems and social networks could be  
established through the implementation of 
ecosystem-based management to mitigate the 
effects of climate change. It is important to identify 
sea-level rise buffer zones, develop adaptive spatial 
marine planning, and initiate adaptive knowledge-
based policy and planning, management, and 
technology development (Alder 2009). 

Characteristics of resiliency-focused approaches to 
climate adaptation include
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identification of indicators of resilience capacities 
of physical, social, economic, and environmental 
systems and their interdependencies;
development of locally specific thresholds 
associated with resilience indicators;
identification and implementation of processes 
to assess and track community capability to  
withstand the consequences of climate 
variability and extremes;
community-based resilience assessment 
processes to facilitate cooperation among 
different sectors (public, private, and nonprofit) 
and across numerous disciplines such as land  
use planning, economic development, natural 
resource management, social agencies, 
education, and emergency management; and 
mainstreaming climate adaptation strategies 
into resilience-focused policies, actions, and 
initiatives (Kullenberg et al. 2009).

Systematic methods for marine conservation 
planning, as a tool for climate adaptation, have 
been increasingly applied by governments and 
NGOs around the world at a variety of spatial 
scales. These methods have several advantages, 
including explicit objectives; the ability to identify 
systems of marine conservation areas that achieve 
those objectives efficiently in terms of costs to 
people; and decisions that are transparent and 
defensible, especially if based on interactive, 
participatory decision-support software. However, 
systematic methods are still limited in several 
ways. For one thing, they have not been used 
successfully to plan for processes such as the 
interactions between marine waters and coastal 
catchments or spatiotemporal dynamics of 
disturbance (e.g., coral bleaching, cyclones) or  
resources (e.g., pelagic productivity that supports 
populations of pelagic predators). Also, there 
has not been a widespread translation of 
regional-scale plans into local-scale effective 
implementation. This is particularly challenging 
in regions such as the Coral Triangle, where 
customary tenure and other local governance 
arrangements must be understood and 
accommodated if marine biodiversity is to be 
protected (Pressey 2009).
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Ecosystem-Based Approach to Climate 
Adaptation 
So far, existing and proposed adaptive responses to  
climate change in coastal areas have focused on 
“hard” engineering solutions to climate change 
impacts such as sea-level rise, coastal erosion, and  
storm surges. These engineering solutions include  
reinforcing seawalls; building dams, levees, and  
channels to control flooding; and repairing or  
relocating infrastructure and even whole 
settlements. Such expensive infrastructure 
responses, although necessary in some cases, will 
not be sufficient to address the full scope of climate 
change impacts and can even exacerbate the 
destruction of fragile ecosystems, further reducing 
their ability to adapt. For example, seawalls and 
jetties that are built to protect stretches of shoreline 
often result in increased erosion and further loss of  
habitat on directly adjacent or downstream 
shorelines. Integrating “soft” adaptation measures 
and “hard” engineering approaches would allow for 
the development of structural measures targeted at  
protecting the natural ecosystems themselves in 
cases where climate change effects surpass their 
natural resilience (Hale et al. 2009).

Ecosystem-based adaptation aims to 

preserve and restore natural ecosystems that can 
provide cost-effective protection against some 
of the threats that result from climate change, 
e.g., wetlands, mangroves, coral reefs, oyster 
reefs, and barrier beaches, which can provide 
natural shoreline protection from storms and 
natural flooding, in addition to many other 
environmental services (Hale et al. 2009);
conserve biodiversity and make ecosystems 
more resistant and resilient in the face of climate 
change so that they can continue to provide the  
full suite of ecosystem services, particularly 
sustaining natural resources such as fish stocks, 
fuel, and clean water, on which vulnerable 
communities depend for their subsistence and 
livelihoods (Hale et al. 2009); and
protect coastal populations and infrastructure  
in the coastal zone from the threats of climate  
change using a risk-based approach, through 
existing integrated coastal and ocean 
management institutions, which entails  

�

�

�



32 Protecting the World’s Oceans: From Vision to Action

(i) filling critical gaps in scientific understanding 
and developing the tools and methodologies 
necessary for incorporating climate change into 
risk assessments and risk mitigation decisions, 
(ii) conducting risk-based land use and marine 
spatial planning, (iii) designing adaptable 
infrastructure and building code standards to 
meet future risks, (iv) strengthening ecosystems 
as part of the risk mitigation strategy,  
(v) developing flexible adaptation plans, and 
(vi) maintaining a viable private property and 
casualty insurance market (Tulou 2009). 

Ecosystem-based adaptation strategies provide a  
cost-effective way to reduce vulnerability to climate  
change and bring multiple benefits to local 
communities, including shoreline protection, 
sustenance of local livelihoods, and reinforcing 
mitigation efforts. Coastal ecosystems such as 
mangroves, wetlands, and coral reefs play an 
important role in coastal protection as they dissipate 
wave energy, attenuate wave height, and thus 
reduce wave damage and erosion. Ecosystem-based 
adaptation helps maintain ecosystem productivity 
and supports sustainable income-generating 
activities in the face of climate change. For example, 
in Kimbe Bay in Papua New Guinea, coral reef 
resilience principles were applied in designing a 
network of marine protected areas (MPAs) to help 
the bay ecosystems withstand the impacts of a 
warming ocean and continue to provide food and 
other resources to local communities. In Samoa, 
mangroves are being planted as part of a larger 
restoration project to increase food security and 
protect local communities from storm surges which 
are expected to increase as a result of climate 
change. Coastal wetlands, including marshes and 
mangroves, also sequester substantial amounts of 
carbon and therefore play a crucial and incremental 
role in reducing the pace and scale of climate 
change itself (Hale et al. 2009). 

Marine Protected Area Networks 
The establishment and effective management of 
MPA networks has been shown to help maintain 
and, in some cases, restore ecosystem health, 
productivity, and services in the face of climate 
change, at the same time reducing poverty and 
safeguarding social and economic development 
(Smith et al. 2009). MPAs and MPA networks have 

been accepted as tools for protecting coral reef 
habitats and managing nearshore fisheries (White 
et al. 2009). MPAs are also important tools for 
biodiversity conservation and the protection of 
endangered species, and they can inhibit human 
interference, such as tourism and pollution 
discharge, and help attain the goal of sustainable 
management of marine habitats (Chang et al. 
2009). MPAs are similarly being established to 
maintain ecosystem functions and connectivity 
and improve resilience by spreading the risk in 
the case of climate change or localized disasters 
(White et al. 2009). Effectively managed MPAs 
can be used to strategically target habitats and 
geographic areas that are critical to maintaining 
ecosystem goods, such as fisheries, and services 
such as coastal protection, tourism, and 
recreation. 

MPAs are useful spatial planning tools that allow for 
targeted management and different resource uses 
within a defined geographic area. MPAs cannot halt 
threats associated with climate change, including 
ocean acidification, but well-designed MPAs and  
MPA networks have proven to be important tools  
for increasing the resilience and adaptive capacity 
of coral reefs to bleaching by protecting them from 
other disturbances such as increased nutrient loads, 
pollution, diver and boat damage, sedimentation, 
and destructive  overfishing. They also act as  
refugia, protecting areas and functions critical in  
the life cycles of important marine species. MPAs 
can range from small, locally managed areas only  
a few hectares in size to vast, international 
transboundary MPAs, but MPA networks are more 
effective at protecting and sustaining the full range 
of habitats and species on which ecosystem services 
depend, particularly when complemented by better 
management outside the MPAs (Hale et al. 2009). 
MPA networks, which include mangroves and other  
coastal wetlands, beaches, and important estuarine 
areas, have reduced the vulnerability of coastal 
habitats and communities to storms and coastal 
erosion impacts. Resilient MPA networks that 
provide ecosystem goods and services are the first 
line of defense of communities vulnerable to climate 
change. Their ability to reduce the adverse effects 
of climate change is greatly enhanced through the 
design and management of connected networks 
rather than individual protected areas.
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However, the successful use of MPA networks 
requires multiple actions, including the engagement 
of key stakeholders, building the capacity and 
awareness of local communities, and involving 
community members in monitoring and 
management activities. Participatory planning 
processes are now the standard for effective MPA 
design and management, and stakeholders need to 
participate early in the process. MPA management 
also requires sufficient budget for data collection, 
mapping, monitoring, and enforcement (Hale et al. 
2009). The sovereignty of local communities should 
be proactively fostered, i.e., they should have a say, 
from the very beginning, regarding the type of MPA 
beyond strict nature reserves and national parks, 
thereby enabling bottom–up approaches for policy 
mainstreaming (Indrawan and Suseno 2009).

In Indonesia, surveys conducted by The Nature 
Conservancy (TNC) at five MPA sites (Wakatobi 

National Park, Southeast Sulawesi; Komodo 
National Park, East Nusa Tenggara; Berau MPA, East 
Kalimantan; and Kofiau and Misool MPAs in Raja 
Ampat, West Papua) in 2005–2006 and 2007–2008 
showed that, in general, many coastal communities 
living inside and near the protected areas have 
become more aware of the threats to marine 
resources and the consequences of destructive 
fishing practices to resource sustainability as a 
result of their participation in MPA planning and 
monitoring, and have articulated their belief that 
the conditions of the marine environment will 
improve significantly in the next 10 years if proper 
management practices are continued (Halim et al. 
2009). 

A project implemented by Conservation 
International’s Center for Applied Biodiversity 
Science in four countries (Belize, Brazil, Fiji Islands, 
and Panama) showed that greater understanding 
and adaptive management of coral reefs and related 
ecosystems involving coastal communities could 
(i) achieve conservation objectives at the local and 
national levels, (ii) create more sustainable resource 
use patterns, and (iii) change the socioeconomic 
and governance conditions of coastal communities 
and other stakeholders. The socioeconomic effects 
include better food security, enhanced livelihoods 
and nonmonetary benefits to society, maximized 
compatibility between management and local 
culture, and greater environmental awareness and  
knowledge. Governance effects include the 
development and maintenance of management 
structures and strategies, establishment and 
maintenance of legal and institutional structures 
and strategies for management, stakeholder 
participation and representation, and enhanced 
management compliance by resource users 
(Samonte-Tan et al. 2009).

Integrated Coastal Zone Management, 
Integrated Water Resource Management, 
and Large Marine Ecosystem Approaches 
Integrated coastal zone management, integrated 
water resource management, and large marine 
ecosystem approaches are arguably the best 
management tools which the global community 
has for adaptation to climate change and ensuring 
environmental security. These approaches have 
been embraced at various levels of policy by many 

Components of a Resilient Marine  
Protected Area Network

Effective management, including integrated 
management of coastal ecosystems.
Full protection of critical areas, which can 
serve as sources of seed for replenishment 
and presentation of ecological functions, such 
as spawning grounds, nursery habitats, areas 
of high species diversity, areas that contain a 
variety of habitat types in close proximity, and 
potential climate refugia.
Connectivity, both biological and ecological, 
among and between habitats to ensure larval 
exchange and replenishment of affected 
populations and fish stocks and enhance 
recovery following disturbance events.
Risk spreading through inclusion of replicated 
representative species and habitats to ensure 
that some habitat areas and species are 
protected and remain viable, given the 
uncertainty of exactly where and how strong 
the impacts of climate change will be. 

Source: Smith et al. 2009
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countries as means of balancing multiple users, 
building integration across sectors, and increasing 
benefits from coastal and marine resources while 
sustainably managing the ecosystems to ensure 
their continued production of goods and services. 
These approaches facilitate the management, 
reduction, and adaptation to vulnerability and 
risk by providing methods which (i) bridge science 
and policy based on the precautionary principle; 
(ii) embrace the use of environmental valuation, 
flows, and payments; and (iii) expand access to 
risk management, reduction, and transfer through 
insurance and innovative financial instruments 
and funding mechanisms. These methods require 
adaptive, ecosystem-based management, which 
allows managers to (i) focus on structures, 
processes, resilience, functions, and interactions 
among ecosystems; (ii) respond to the complex 
shifting interactions; and (iii) alter management 
schemes in light of new information and enhanced 
understanding of ecosystem processes (Hale et al. 
2009).

In view of the many crosscutting issues that affect 
sustainable development, there is a need for local 
and global partnerships for integrated coastal zone 
management, including policy and legislation, 
long-term planning, and institution building 
(Lotilla 2009). Concrete action is also needed in 
response to climate change, including identifying 
common regional priorities and transboundary 
issues, developing specific actions related to large 
marine ecosystems, adaptively enhancing a legal 
framework, and further developing coordination 
mechanisms (Pria 2009).

In addition, local communities need to be involved 
in resource management. A recent study of marine  
managed areas in Fiji Islands showed that resource 
management through the locally managed 
approach has created better overall outcomes than 
in the past. For instance, there is an increased social 
cohesion among community members, an effective 
governance system, increased environmental 
awareness, and higher income. However, there 
have also been challenges, e.g., conflicts regarding 
equitable sharing of benefits, which still need to be 
addressed. The critical determinants for achieving 
positive impacts are (i) political support through  
the recognition of alternative sources of income,  

(ii) availability of alternative sources of income,  
(iii) active participation of the community in project 
coordination, and (iv) continued support from 
outside agencies (Fong et al. 2009).

As climate change will result in loss of coastal lands 
and mangrove ecosystems, thus reducing their 
ability to provide food and income, communities 
and ecosystem-based responses should be at the  
heart of adaptation strategies, which should 
encompass the combination of modern science 
with traditional knowledge, empowerment of 
community decision making, and the management 
of ecosystem services (Glineur 2009).

Mitigation

As there is a limit to what adaptation can achieve, 
mitigation measures are needed in parallel to 
prevent greenhouse gas concentrations in the 
atmosphere from reaching a dangerous level, 
especially in SIDSs, which are especially vulnerable 
to climate change. Anthropogenic greenhouse gas 
emissions must be significantly reduced in a timely 
manner to halt further ocean warming, sea-level 
rise, and extreme weather events, which are the 
main threats to coastal and island communities in 
the Pacific (Cicin-Sain 2009).

There are many mitigation efforts involving the 
oceans which should be mainstreamed within 
climate change negotiations (Kullenberg et al. 
2009). The most prominent of these include carbon 
capture and storage (CCS), ocean fertilization, 
and ocean-based alternative energy development 
(e.g., winds, waves, tides, ocean currents, and 
thermal energy conversion). However, uncertainties 
are associated with CCS in seabeds, including its 
impact on sea life and leakage potential (Kullenberg 
et al. 2009; Snyder et al. 2009). Therefore, these 
new technologies should be carefully studied and 
evaluated, and only if they show some promise 
should their use be encouraged using appropriate 
regulatory frameworks (Cicin-Sain 2009).

Carbon Capture and Storage 
CCS is a process consisting of the separation of 
CO2 from industrial and energy-related sources, 
transportation to a storage location, and long-term 
isolation from the atmosphere. It is a mitigation 
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technique with the potential to prevent large 
amounts of CO2 from being released into the 
atmosphere, as it has the potential to reduce 
emissions by 80%–90%. If CCS technology develops 
quickly, the method may be able to mitigate 
20%–40% of CO2 emissions within 50 years. Carbon 
can potentially be stored in several locations: in 
terrestrial geological formations, such as depleted 
oil and gas fields and deep saline formations; by 
fixation with inorganic carbonates; under the sea 
floor; or in the ocean water column (Snyder et al. 
2009). 

CCS has high potential as a mitigation measure, but  
it needs to be carefully studied to ensure that the 
practice is safe and effective. Direct injection of 
CO2 into the ocean is not recommended due to the 
potential for irreversible harm to sensitive marine 
organisms. Also, while CCS via injection into the 
seabed is a potential climate change mitigation 
measure, possible impacts to marine life, potential 
security risks, and the long-term ability of sites to 
successfully store CO2 without leakage or diffusion 
to the ocean and eventually the atmosphere should 
be carefully studied and appropriate detailed 
regulatory frameworks developed (Cicin-Sain 2009).

Ocean Fertilization 
Ocean fertilization to induce algal blooms is being 
studied as a successful biological carbon pump, 
removing carbon from the atmosphere and storing 
it deep in the ocean. Laboratory experiments have 
confirmed the possibility of using iron to induce 
algal blooms, but experiments conducted since 
1993 have produced discouraging results. Naturally 
occurring iron fertilization was considerably more 
efficient and effective (Snyder et al. 2009). Ocean 
fertilization should be discouraged as a means of  
sequestering CO2; instead, ecosystem-based and 
precautionary approaches should be used to 
protect the oceans (Price 2009). It appears that this 
approach is not effective, is not well regulated, and 
could pose serious and unforeseen consequences 
for the ocean environment. Its use should therefore 
be discouraged (Cicin-Sain 2009).

Ocean-Based Alternative Energy 
Development of ocean-based alternative energy,  
such as wind power, currents, tides, and ocean  
thermal energy conversion, should be encouraged 
as alternatives to conventional energy sources, 
provided that appropriate regulatory frameworks 
are put into place to safeguard the marine 
environment (Cicin-Sain 2009). For example, 
Indonesia has many potential sources of 
renewable marine energy: solar energy, wind 
energy, microhydro energy, ocean thermal energy, 
tidal energy, and wave energy.7 Some of these 
sources require increased research and technology 
demonstration, and others need stable financing 
and appropriate management frameworks. At 
present, offshore wind energy production appears 
to have the greatest immediate potential for 
energy production, grid integration, and ultimately, 
climate change mitigation in comparison to other 
marine renewable sources (Appiott et al. 2009). 
Governments can facilitate the development of  
ocean-based alternative energy through these 
measures:

development of appropriate policy and 
regulatory frameworks;
utilization of marine spatial planning, giving  
priority to marine renewable energy 
development, as appropriate;
consistent and dependable funding for marine 
renewable energy projects to encourage large-
scale development and implementation; and
development of a national renewable energy 
policy framework with targeted budgets for 
technology, research, and development projects 
(Cicin-Sain 2009).

Financing

A sufficient level of financing needs to be mobilized 
to meet the climate change adaptation and 
mitigation needs of coastal communities around 
the world. Financing the adaptation to climate 
change of the most vulnerable coastal populations 
in developing countries and SIDSs should receive the 

�

�

�
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7 The average solar radiation of 4.5 kilowatt-hours per square meter in Indonesia is suitable for use as photovoltaic energy, 
and wind speeds of 2.5–7.0 ms-2 could be used for small- and medium-scale wind energy generation. Many places along the 
coastline have sloping topography which could be tapped for microhydro energy (Soeparjo 2009).
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highest priority, including financing of measures  
related to the management of displaced 
populations due to climate change. The Global 
Environment Facility (GEF), which provided $2 
billion in grants and cosponsored $14 billion in 
projects in the last 15 years, can facilitate the 
implementation of marine projects intended to help 
countries cope with climate change (Duda 2009). 
Numerous bilateral funding sources are also  
available for climate initiatives and the rapid 
expansion of global carbon markets (McCauley 
2009).

Climate negotiations must take into consideration 
the need for increased investments and expanded 
international cooperation in research, development, 
and demonstration. Developed countries should 
provide assistance to developing countries in 
research, development, and deployment of 
solutions and adaptations to ocean changes. This is  
necessary for (i) greater understanding of the 
dynamics and impacts of global ocean changes, 
which will have potential adverse effects on coastal 
and ocean ecosystems and the communities that 
depend on them for goods and services; and (ii) the 
development of appropriate monitoring and early 
warning networks (Kullenberg et al. 2009; Vousden 
and Ngoile 2009). 

Economic incentives must also be provided for 
developed and developing countries to keep 
temperatures from increasing by more than 2°C, 
and policy and financial instruments, such as 
emissions trading systems, have to be developed to 
contribute to effective climate change adaptation 
to help finance the associated inevitable high costs 
(Koehler 2009).

Payment for ecosystem services is one of several 
economic instruments designed to ensure that 
services which contribute to adaptation strategies 
and increase resilience to climate variability and 
change are provided on a sustainable basis and 
should be promoted as an approach to address 
some of the costs of biodiversity conservation and 
environmental protection. Given the increasing 
demand for multiple uses of the marine zone, as 
well as continuing population pressure, payment 
for these marine ecosystem services is a potential 
mechanism that recognizes the total economic 

value of these services. The most appropriate 
approach will be contingent on several factors, 
including (i) identification and valuation of the 
ecosystem services, (ii) creation of markets and the 
uneven power between sellers and buyers, and  
(iii) property rights and potential benefit sharing. 
The success of the payment mechanism will depend 
on how these are combined with conventional 
regulatory mechanisms (Samonte-Tan and Pido 
2009).

Capacity Development  
and Technology Exchange

Capacity development and technology exchange  
are essential to equip coastal communities with  
the capacity for adaptation to climate change and  
for deploying and monitoring appropriate 
mitigation measures using the oceans. The United 
Nations Framework Convention on Climate Change 
(UNFCCC) should give top priority to capacity 
development in adaptation and mitigation in 
developing nations and in SIDSs (Williams 2009). 
Local communities need to be empowered to 
become responsible stewards of their resources to  
prevent the marginalization of local people and 
create robust local institutions. To ensure the 
sustainability of marine conservation for climate 
adaptation, local communities, including fishers 
in particular, need to be empowered on three 
levels: economic, social, and ecological. Economic 
empowerment means strengthening their  
livelihood through adoption of a replacement and  
diversification strategy. Social empowerment 
includes human development (education, health, 
skills, and attitudes); political power (capacity 
building, protection, and access); and a cultural 
resilience strategy. The ecological dimension is 
more complex, including three perspectives and 
ideologies: environmental (technological solutions); 
green (eco-socialism and eco-feminism); and 
ecological (sustainability, diversity, and equilibrium) 
(Satria 2009).

Public Involvement

National strategies for addressing climate change 
can succeed only with the full engagement of the  
general public and major stakeholders, who need  
to be persuaded to adjust their activities in a way 
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that reduces their direct emissions. There are  
several tools for gaining public support, including  
(i) policies to raise the cost of activities that emit  
greenhouse gases and reduce the costs of similar  
activities that do not; (ii) regulations and standards 
that mandate changes in products and practices; 
and (iii) taxes and subsidies that are modified to 
influence behavior (Balgos et al. 2009). Public  
understanding and support of climate mitigation 
and adaptation measures is essential for 
governments to take and abide by actions to 
curb greenhouse gas emissions. The scale of the 
changes required to significantly reduce CO2 in the 
atmosphere and the vast number of people and 
interests that must be influenced call for outreach 
activities of a much greater magnitude than is 
currently being done.

Public education is also needed on the implications 
of climate change for the world’s oceans and 
coastal communities, the role of oceans in the 
climate change phenomena, the prospects for 
mitigation and adaptation measures, and the need  
for stakeholders to commit to measures that 
address the role of oceans in regulating climate 
change. Public outreach requires broad-based, 
continuous messaging using media which penetrate 
both formal education and informal awareness. 
Public education and outreach should

explain the mechanisms and prepare public 
opinion on the effects of climate change;
explain climate variability, its effect on the 
ocean, and the ocean’s impact on climate;
recommend mainstreaming of adaptation to 
climate change among all stakeholders; and
promote sustainable consumption and 
population patterns and promote renewable 
energy to reduce greenhouse gas emissions 
(Balgos and McCole 2009).

Mobilizing the Private Sector

In addition to public awareness of, and involvement 
in, ocean and environmental issues, mobilizing 
the private sector to address oceans and climate 
issues is a top priority. The public and private 

�

�

�
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sectors should be tapped through awareness 
campaigns at multiple levels and the promotion of 
“ocean ambassadors.” Private industries should be 
encouraged to engage in addressing oceans and 
climate issues through market-based and other 
nonregulatory mechanisms in partnership with 
environmental organizations. Following the lines 
of the United Nations Declaration of Education for 
Sustainable Development, individuals, communities, 
and corporate resources should be mobilized and 
involved to take concrete action to resolve climate 
challenges (Vallete 2009).

A good example of private involvement in 
promoting ocean and coastal health is an alliance 
formed in 1998 in which a private group, Groupe 
Danone, and Evian, one of its businesses, committed 
support for the Ramsar Convention. Following 10 
years of fruitful collaboration, the two partnered 
with the IUCN in 2008 to work collaboratively to 
restore natural environments. Groupe Danone’s 
recent creation of the Danone Fund for Nature, a 
financing mechanism for mangrove restoration, 
also provides a good example for how private 
companies, once initially involved in the 
environmental action sphere, provide potential for 
continued cooperation and support. This project, to 
be implemented by Oceanium, a Senegalese NGO, 
is poised to plant 500 hectares of mangroves in 400 
villages, which will be subsequently designated as 
an MPA. This project will provide multiple benefits in 
the form of poverty reduction by employment and 
sustainable use of mangrove products, recovery of 
biodiversity, and carbon sequestration for climate 
change mitigation (Balgos and McCole 2009; Giraud 
and Lefebvre 2009). 
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The World Ocean Conference 2009 succeeded in 
calling worldwide attention to the critical role of 
oceans in the climate change response and to the 
urgent need for governments and other sectors of 
society to take collective, concerted action to halt, 
or at least minimize, the impacts of global warming.

Following months of intergovernmental discussions, 
dialogues, and exchanges of correspondence, the 
Manado Ocean Declaration was signed by delegates 
from 74 countries, and the Coral Triangle Initiative 
(CTI) Leaders Declaration was signed by the heads 
of state of the six Coral Triangle (CT6) countries—
Indonesia, Malaysia, Papua New Guinea, the 
Philippines, Solomon Islands, and Timor-Leste. 

The Manado Declaration called attention to the 
need to (i) commit to long-term conservation, 
management, and sustainable use of marine living  
resources; (ii) establish national strategies to 
sustainably manage marine and coastal ecosystems 
and enhance their resilience; (iii) reduce marine 
pollution; (iv) increase understanding and 
information exchange on coasts, oceans, and 
climate change, particularly in developing countries; 
and (v) establish and effectively manage marine 
protected areas, including resilient networks. It also  
recognized the importance of improving the 
understanding of the impact of climate change on  
the oceans and the need to consider ocean 
dimensions to inform adaptation and mitigation 
strategies.

Encouraged by the demonstrated cooperation in  
Manado, the Government of Indonesia urged 
countries not to end their partnership with the  
adoption of the declaration and called for 
international commitment toward building ocean 
resilience in response to the climate change threat, 
and for global solidarity in ensuring that the United 

Nations Framework Convention on Climate Change 
(UNFCCC) negotiations in Copenhagen in December 
2009 consider the coastal and oceanic dimensions 
of climate change.

The CTI Leaders Declaration affirmed the common 
commitment of the CT6 to support conservation 
efforts in the highly biodiverse region of the Coral 
Triangle and reduce the local pressures which 
directly threaten reefs and indirectly impact marine 
and coastal ecosystems.

Following the signing of the Leaders Declaration 
and the approval of the CTI Regional Plan of Action, 
which signaled the start of CTI program 
implementation, the senior officials of the CT6 
countries, meeting in Kota Kinabalu in Malaysia on 
20–22 October 2009, agreed to (i) support the 
inclusion of the ocean dimension and issues into the 
negotiation text of the UNFCCC, (ii) recommend 
that the CT6 ministers issue a joint communiqué 
with regard to the CTI Regional Plan of Action as an 
implementation instrument for climate change 
adaptation, and (iii) enhance the understanding and 
capacity of the CT6 in the implementation of the CTI 
plans of action on climate change adaptation.

By documenting the discussions and highlighting 
the key issues requiring global concerted action, 

we hope to inspire everyone to move beyond the 
current state of affairs, not only in the policy and 

negotiation arenas, but also in business, research, 
teaching, technology development, and even 

day-to-day life. Climate change is to be survived, 
together. Let us move beyond the rhetoric toward 

concrete action.
— Minister Freddy Numberi,  

Ministry of Marine Affairs and Fisheries, Indonesia 

Conclusion
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