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Foreword
The bonds between the people of the Pacific and their fisheries are extraordinary. Fish
and shellfish are common in Pacific folklore and nowhere else do so many countries
and territories depend as heavily on fisheries for economic development, food
security and livelihoods. These unique relationships underpin the directive of Pacific
Islands Forum Leaders to ‘develop and implement national and regional conservation
and management measures for the sustainable utilisation of fisheries resources’ – a
priority of the Pacific Plan.
Rapid population growth in many Pacific Island countries and territories demands
new approaches to the sustainable use of natural resources for economic, human and
social development. A recent study entitled ‘The Future of Pacific Island Fisheries’ by
the Forum Fisheries Agency and Secretariat of the Pacific Community is a valuable
guide to optimising the benefits from fisheries and aquaculture. However, achieving
these benefits over the long term will depend on our ability to recognise and respond
to the many drivers affecting the production and use of fish and shellfish.
There is now little doubt that the impact of climate – already an important driver
of fisheries and aquaculture production – is likely to increase in the years ahead. To
respond effectively, we need to know the vulnerability of the sector to the changing
climate and how best to adapt.
To provide the region with this information, the Secretariat of the Pacific Community
has published the peer-reviewed book, Vulnerability of Tropical Pacific Fisheries and
Aquaculture to Climate Change, with generous support from the Australian Agency
for International Development (AusAID). The purpose of this summary is to present
the main results from the regional vulnerability assessment as they apply to each
country and territory, making the information easily to use.
The practical adaptations, policies and investments described here are needed to
maintain the economic and social benefits of fisheries and aquaculture in the face
of climate change. They are essential planning tools. I recommend them to all
stakeholders in the fisheries and aquaculture sectors of Pacific Island countries and
territories, and their development partners.

Dr Jimmie Rodgers
Director-General
Secretariat of the Pacific Community
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Preface
It is now clear that the global community must do more than plan how to reduce
global warming – we must learn to adapt to the inevitable increases in the temperature
and acidification of the oceans while we rein in emissions of greenhouse gases.
Adaptation has been a focus of recent international climate change negotiations and
strong pledges have been made to help developing countries respond to the climaterelated changes ahead.
Australia is well aware of the potential effects on yields from agriculture and fisheries
likely to occur as a result of climate change. We are deeply committed to helping our
Pacific neighbours understand their vulnerability to these changes and how best to
respond. Together, we must find ways to maintain the quality of life for all people in
the region as the impacts of climate change intensify.
The onus is on everyone involved to make the best use of the technical and
financial support available for adaptation. The process should begin with thorough
assessments of the vulnerability of the resources that underpin national economies,
food security and livelihoods. Only then can sensible adaptations be identified and
implemented in a timely and cost-effective way.
The comprehensive analysis provided in the book entitled Vulnerability of Tropical
Pacific Fisheries and Aquaculture to Climate Change now provides the region with the
understanding needed, and the adaptations, policies and investments recommended
to reduce the likely impacts of climate change on fisheries and aquaculture. It also
gives the sector a roadmap for capitalising on the opportunities expected to arise
from the changing climate.
This summary, which is a companion to the book, provides this vital information in
an accessible form for each Pacific Island country and territory. It will be a valuable
planning tool for policy makers, communities and their development partners.
Importantly, the summary is designed so that it can be updated regularly, given
that much uncertainty still surrounds climate change projections. Reassessments
of projected changes to surface climate, the tropical Pacific Ocean, fish habitats and
fish stocks will be needed every 5-7 years to check whether adaptations to maintain
the economic and social benefits from the sector are on track or should be realigned.
Australia looks forward to contributing to this process.

The Hon Kevin Rudd MP
Minister for Foreign Affairs
Australia
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INTRODUCTION

1. Introduction
Throughout the tropical Pacific, fisheries and aquaculture make vital contributions
to economic development, government revenue, food security and livelihoods
{Chapter 1}. In recent years, licence fees from distant water fishing nations (DWFNs)
have provided 3–40% of government revenue for seven Pacific Island countries and
territories (PICTs), and fishing by national industrial fleets and/or fish processing
have contributed 3–22% of gross domestic product (GDP) in five PICTs1 {Chapter 12}.
Small-scale coastal fisheries have also provided 2–17% of GDP in five PICTs1.
The contributions of fisheries to the formal economies of PICTs are matched by the role
fisheries and aquaculture play in helping to provide good nutrition and livelihoods
across the region {Chapter 12}. Fishi is a cornerstone of food security for the people
of the tropical Pacific – fish provide 50–90% of animal protein in the diet of coastal
communities across a broad spectrum of PICTs, and national fish consumption per
person in many PICTs is more than 3–4 times the global average2. In rural areas,
much of this fish (60–90%) is caught by subsistence fishing. Many people in the
Pacific also catch and sell fish – an average of 47% of households in representative
coastal communities in 17 PICTs derive either their first or second income in this
way3. Industrial fishing and processing operations provide more than 12,000 jobs1,
and aquaculture employs more than 6000 people in pearl and shrimp farming and
supplies another 10,000 households with fish to eat or sell4 {Chapter 11}.
As a consequence of such benefits, the Pacific Plan5 recognises that development of
PICTs is linked to the effective management of fish, and the habitats that support
them – ‘development and implementation of national and regional conservation and
management measures for the sustainable use of fisheries resources’ is a priority of the
Plan. Responsible and effective stewardship of the region’s fisheries resources has
also been reinforced by the Pacific Island Forum Leaders’ ‘Vava’u Declaration’ii. The
recent ‘Future of Pacific Island Fisheries’ study6 outlines the various drivers affecting
the sector, and the actions that need to be taken to optimise the economic and social
benefits of fisheries and aquaculture for PICTs.
Climatic variation, which is known to have profound effects on the distribution and
abundance of fish and the productivity of aquaculture both in the tropical Pacific
{Chapters 8–11} and elsewhere in the world {Chapter 1}, is expected to grow in
importance as a driver of the sector. Pacific Island countries and territories need to
know whether future changes in climate and acidification of the ocean are likely to
derail the plans being developed to optimise the great economic and social benefits
they receive from fisheries and aquaculture.
To answer this important question, the Secretariat of the Pacific Community (SPC)
coordinated a comprehensive assessment of the vulnerability of tropical Pacific
fisheries and aquaculture to climate change7. The assessment included the full range
i

Fish is used in the broad sense to represent both fish and invertebrates.

ii

www.forumsec.org.fj/pages.cfm/documents/forum-resolutions
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of oceanic, coastal and freshwater fisheries, and aquaculture activities, that occur in
PICTs and spanned the area from 130°E to 130°W and 25°N to 25°S. The assessment
was based on the analyses described below.
¾¾ Observed and projected changes to surface climate and the tropical Pacific Ocean.
¾¾ Effects of changes to the surface climate and ocean on the marine and freshwater
ecosystems (fish habitats) that support fisheries and aquaculture in the region.
¾¾ Direct effects of changes to surface climate and the ocean, and the indirect effects
of changes to fish habitats, on the distribution and abundances of the fish and
invertebrate stocks underpinning oceanic, coastal and freshwater fisheries and
aquaculture in the tropical Pacific.
¾¾ Implications of climate change for contributions by fisheries and aquaculture
to the economic development and government revenue of PICTs, and the food
security and livelihoods of their people.
¾¾ Adaptations and suggested policies to minimise the threats and capitalise on the
opportunities expected to occur as a result of the changing climate.
¾¾ Gaps in knowledge that need to be filled to improve confidence in assessments of
vulnerability and the research needed to provide this information.
¾¾ Investments required to launch priority adaptations and fill gaps in knowledge.
The vulnerability assessments for natural resources, economies, food security and
livelihoods were made for representative low (B1) and high (A2) emissions scenarios
from the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change (IPCC-AR4)8 for two future timeframes, 2035 and 2100. Under the B1 scenario,
the concentration of carbon dioxide (CO2) in the atmosphere is projected to reach
400–450 ppm by 2035, and 500–600 ppm by 2100. Concentrations of CO2 are
also projected to be 400–450 ppm by 2035 under the A2 scenario, but increase to
750–800 ppm under A2 by 21009 {Chapter 1}10.
Because global CO2 emissions currently exceed those projected by the A2 emissions
scenarioiii, and because PICTs are also interested in their vulnerability in the near
to mid term, we also assessed the implications of climate change for contributions
by fisheries and aquaculture to economies and communities for the A2 scenario
in 2050iv.
The vulnerabilities of fish habitats and stocks, and the economic and social benefits
of fisheries and aquaculture, were based on the widely accepted framework adopted
by the IPCC, and several other initiatives aimed at assessing vulnerability to climate
change (Figure 1.1) {Chapter 1}. The framework assesses vulnerability as a function of
exposure, sensitivity and adaptive capacity.
iii See www.esrl.noaa. gov/gmd/ccgg/trends/#mlo_growth for the latest trends in the growth of
CO2 emissions.
iv Projections for the A2 emissions scenario in 2050 were made by using model outputs for the B1
emissions scenario in 2100 as a surrogate for A2 in 2050 {Chapter 1}.
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Exposure

Sensitivity

Potential impact

Adaptive capacity

Vulnerability
Figure 1.1 Framework used to assess the vulnerability of fisheries and aquaculture in
the tropical Pacific to climate change. Adapted from Schroter and ATEAM Consortium
(2004)23.

Using this framework, the projected changes in atmospheric (surface climate) and
oceanic conditions under the four combinations of emissions scenarios (B1 and A2)
and timeframes (2035 and 2100) (hereafter referred to simply as four scenarios)v
were cascaded along two pathways (Figure 1.2). In one pathway, the projected
changes to surface climate {Chapter 2}11 and the tropical Pacific Ocean {Chapter 3}12
were used to define the ‘direct’ exposure of fish stocks supporting fisheries and
aquaculture to climate change and ocean acidification. In a second pathway, the
vulnerability assessments for the ecosystems underpinning fisheries and aquaculture
{Chapters 4–7}13–16 were used to determine the ‘indirect’ exposure of fish stocks.
Estimates of the direct and indirect exposure of stocks were then integrated to make
separate vulnerability assessments for oceanic, coastal and freshwater fisheries, and
aquaculture, under each of the four scenarios defined above {Chapters 8–11}17–20. Next,
the projected changes to fish stocks and aquaculture production were used to identify
(1) the threats posed by climate change to plans to optimise the sustainable benefits
from fisheries and aquaculture for economic development, government revenue, food
security and livelihoods; and (2) opportunities to enhance these plans {Chapter 12}21.
The final step in the assessment was to recommend practical adaptations
and suggested supporting policies to reduce the threats and capitalise on the
opportunities. These adaptations and policies are not limited to dealing with the
projected effects of a changing climate, however. Wherever possible, ‘win-win’
solutions have been identified that address the effects of (1) other factors affecting
the benefits derived from fisheries and aquaculture production in the near term
(e.g. population growth); and (2) climate change in the long term {Chapter 13}22.

v

Note that due to the similar projections for CO2 emissions under the B1 and A2 scenarios in
2035, they have usually been considered together throughout this summary.
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habitats

Direct pathway

Freshwater
fisheries
Indirect pathway

Figure 1.2 The two pathways used to develop scenarios for the exposure of the various
fisheries resources and aquaculture in the tropical Pacific to climate change.

This ‘Summary for Pacific Island countries and territories’ has been designed to
present the key findings of the vulnerability assessment in a way that is useful for all
stakeholders in the fisheries and aquaculture sector.
Section 2 summarises the following key information for each PICT:
¾¾ The existing features of surface climate and tropical Pacific Ocean in the vicinity
of the country or territory, and the projected changes to surface climate and the
ocean under the B1 and A2 emissions scenarios in 2035 and 2100.
¾¾ The importance of oceanic fisheries, coastal fisheries, freshwater and estuarine
fisheries (if appropriate) and aquaculture to the country or territory. For each
resource, this information includes the value and volume of recent production, the
extent of the habitats supporting production, projected alterations to these habitats
under climate change, and the projected changes to fish catches or aquaculture
production due to the direct and indirect effects of climate change.
¾¾ The present contributions of fisheries and aquaculture to economic development
and government revenue, food security and livelihoods, and the implications of
climate change for these economic and social benefits.
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¾¾ Recommended adaptations and suggested supporting policies to (1) reduce the
threats of climate change to the future contributions by fisheries and aquaculture
to economic development and government revenue, food security and livelihoods;
and (2) capitalise on any opportunities.
In the interests of keeping the summary for each PICT short, the adaptations and
policies are described only briefly in Section 2 and links are provided to the detailed
descriptions of adaptations and suggested policies in Section 3.
Section 4 outlines the gaps in knowledge that remain to be filled to enable the region
to assess the vulnerability of fisheries and aquaculture to climate change with more
confidence. This section also summarises the research needed to fill the gaps.
Section 5 summarises the investments required to launch the adaptations
recommended for the fisheries and aquaculture sector across the region, and
progressively fill the gaps in knowledge.
Section 6 provides brief descriptions of the modelling done to produce this
vulnerability assessment {Chapter 1} and the main projected changes to surface
climate {Chapter 2}, the tropical Pacific Ocean {Chapter 3}, fish habitats {Chapters 4–7},
fish stocks {Chapters 8–10} and aquaculture {Chapter 11}. As shown in Figure 1.2,
this information has been cascaded throughout the assessment to identify (1) the
implications of climate change for the contributions of fisheries and aquaculture
to economic development and government revenue, food security and livelihood
opportunities for PICTs; and (2) the appropriate adaptations and supporting policies.
Sections 6.2 and 6.3 contain information on surface climate and the tropical Pacific
Ocean essential for interpreting the summaries for each country and territory, and
should be read before proceeding to Section 2.
Throughout this summary, cross references to the relevant chapters of the full
vulnerability assessment7 have been provided in curly brackets – { } – so that readers
can find the details of the analyses on which the conclusions have been based. Cross
references to other parts of the summary are also provided in normal brackets. Other
references have been kept to a minimum and listed at the end of this volume.
Likelihood and confidence values have been attributed to the projected effects of
climate change on surface climate, the ocean, fish habitats, fisheries and aquaculture
in the summaries for each country and territory using the key below.
Unlikely
0%

Somewhat likely
29%

66%

Likely

Very likely

Very low

90% 100%

0% 5%

Low

Medium
33%

High
66%

Very high
95% 100%
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