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Foreword

of Small Island

he sustainable development
Developing States (SIDS) is threatened by new and

emerging environmental issues. Policy-makers
can forge pathways to sustainable economic growth by
recognising the intimate inter-linkages between social,
economic and environmental challenges and by identifying
the many opportunities SIDS can harness to facilitate their
transition to an inclusive and green economy.

Many of the environmental and socio-economic challenges
that we face today can be traced back to policy decisions of
the past. This is particularly true for SIDS, which contribute
little to climate change—emitting less than one per cent of
global emissions—but suffer disproportionately from its
effects.

SIDS have access to natural assets and unique indigenous
knowledge that can help them to develop sustainably and
manage their natural environment productively and equitably.
In order to take advantage of these opportunities policy-
makers must develop integrated solutions to environmental
challenges.

This insightful and practical report, compiled in consultation
with over 70 SIDS experts and scientists, provides an overview
of 20 issues critical to the sustainable development of SIDS.
The findings reveal that SIDS are faced with several serious
environmental challenges, notably those related to climate
change, including sea level rise and biodiversity damage and
loss.

The report also describes the wealth of opportunities SIDS
can avail of, to transition to a green economy. For example,
SIDS possess unexploited natural resources in terrestrial areas
as well as in their Exclusive Economic Zones (EEZs) and in the
deep sea. Amongthese are minerals, potential pharmaceutical
products, hydrocarbons, renewable energy resources, and
fish stocks. Some countries are already expanding into these
new areas, as seen in Papua New Guinea, which has embarked
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on exploratory activities for mining of seabed manganese
nodules and rare earth elements.

In addition, SIDS have bountiful supplies of renewable energy
sources such as biomass, wind, sun, ocean, wave, and hydro
and geothermal. Accelerated deployment of renewable
energy, prompted through appropriate policy interventions
and public-private partnerships, offers an opportunity to
widen access to sustainable energy and reduce the crippling
costs of power. Barbados is already a leader in this field, with
its Solar Water Heater Programme, for instance, which has
netted the state between USS$ 133.5 million and USS$ 137
million in energy savings since it was first launched in the
1970s.

This report clearly demonstrates that SIDS have the potential
to take a lead in defining holistic models of sustainability and
human well-being. The international community is called
upon to support SIDS as they combat the effects of climate
change and forge new pathways to sustainable and inclusive
economic growth.

As we look to the Third International Conference on SIDS in
Samoa and beyond, | believe that the findings of the UNEP
SIDS Foresight Process will provide valuable insights and
evidence relevant for environmental policy-making and
priority setting for SIDS. | am also confident that it will aid
the wider international community to prepare intelligent,
decisive and forward-looking responses to the sustainable
development challenges and opportunities faced by all states,
large and small.

S Sl

Achim Steiner
United Nations Under-Secretary-General, and
Executive Director United Nations Environment Programme




Executive Summary

he 2012 UNEP Foresight Process on Emerging Global

Environmental Issues primarily identified emerging

environmental issues and possible solutions on a
global scale and perspective. In 2013, UNEP carried out a
similar exercise to identify priority emerging environmental
issues that are of concern to the Small Island Developing
States (SIDS).

For the purposes of the UNEP SIDS Foresight Process, an
emerging environmental issue is defined as any positive or
negative issue that is:

U critical to achieving sustainable development in the
SIDS;

U related to any of the three dimensions of sustainable
development—environment, social and economic—but
should have particular relevance to the environment
dimension;

U recognized as very important by the SIDS, but has
not yet received adequate attention from the policy
community. The definitions of very important and
adequate attention are left open to participants in the
foresight exercise;

U evidence-based, including scientific and traditional
sources of knowledge;

U recognized as ‘emerging’ based on newness, which can be
as a result of new knowledge; new scales or accelerated
rates of impact; or a heightened level of awareness.

At the core of the process was a SIDS Foresight Panel
consisting of 11 SIDS experts from the three SIDS regions,
representing the global SIDS community and a wide range
of disciplines. The process was designed to open the
discussion on emerging environmental issues to a wide
range of views both from the Foresight Panel and a wider
community of relevant experts from across the globe.

The process included the following steps:

U Canvass of ideas on emerging environmental issues
from the Foresight Panel, the UNEP community and
other SIDS experts to identify a preliminary list of issues.

U Foresight Panel workshop in which Panel members
debated the list of issues in a structured and systematic
process. Some issues were combined and redefined,
resulting in the selection of 22 priority issues.

U Electronic consultation in which feedback from 54
experts was received on the importance of the 22 issues
to the sustainable development of SIDS.

O First draft of report and peer review: The UNEP
Secretariat prepared a report with the issues, which
was then subjected to internal and external review
including by the Foresight Panel, UNEP community and
SIDS Community of Practice.

U Final report: Based on the review comments, which
agrees with those from the electronic consultation,

some issues were further merged, resulting in a final list
of 20 issues. The report was then finalized incorporating
reviewers’ comments.

The Issues

While the issues identified relate to different environmental
themes, they also include issues that are cross cutting in
nature, and should be viewed in a holistic and integrative
manner. This report presents the outcome of the Foresight
exercise and is one of UNEP’s contributions to the Third
International SIDS Conference to take place in Samoa in
September 2014. The content of the report aligns with
one of the four thematic foci of the conference: “identify
new and emerging challenges and opportunities for the
sustainable development of SIDS and ways and means
to address them”. A summary description of the issues is
provided below according to the different themes with no
particular order of priority.

Cross-cutting Issues

001. Beyond GDP: Developing Appropriate Indicators
of SIDS Sustainable Development. Current method of
measuring economic, that is the Gross Domestic Product
(GDP), do not adequately capture the unique features of
SIDS that are relevant to their sustainability. This causes SIDS
to be misclassified in terms of their real socio-economic
development and subsequent marginalization, and places
them at risk of losing their cultural, environmental, and
socio-economic integrity. However, the current global
effort to develop new indicators ‘beyond GDP’ presents
SIDS with an opportunity to collaborate in developing
indicators that reflect their realities, aspirations, and
sustainable development goals. SIDS can take the lead in
defining holistic models of sustainability and human well-
being that can be promoted globally. Such effort calls for
credible data, relevant research, use of indigenous and
local knowledge, and a participatory approach.

002. Unique Human Capacities for Island Sustainability.
Global environmental change and the aspiration of SIDS
to transition to a blue-green economy require new and
specialized skill types, which are limited in SIDS. Building
capacities for island sustainability must consider the
unique characteristics of SIDS along with the development
pathways of individual countries. This cannot be met by
scaling down educational approaches and professional
competences as it is in many larger societies. Solutions
must consider local opportunities and limitations, sharing
of expertise, modern information technologies, education
systems that will not erode island values and sustainability,
combining modern science with local and traditional
knowledge, and strengthening the capacities of young
people.
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003. Synergizing Indigenous and Local Knowledge
and Modern Science as a basis for Sustainable Island
Development. SIDS possess a wealth of hitherto
underutilized Indigenous and Local Knowledge (ILK) that
could be synergized with modern science to develop
sustainability strategies that are more appropriate to
local realities. Externally derived strategies may not
be appropriate to small islands, and there is need to
reorient development aspirations away from conventional
development. Innovative approaches and tools that
are adapted to local conditions, cultures, and needs
are required. This can be facilitated by harnessing and
integrating ILK with modern science. Hence, there is a need
to identify opportunities and mechanisms for promoting,
integrating, and preserving LTK and incorporating it into the
educational syllabus at all levels.

Rehabilitating Biodiversity and Ecosystem Services

004. The Continued Threat of Invasive Alien Species.
Invasive alien species (IAS) are a serious yet under-
acknowledged threat to sustainable development in
SIDS, especially given the particularly high vulnerability
and limited capacity to manage IAS. But small islands
present unique opportunities for the management of
IAS. Apart from obvious solutions such as restoration of
native species and prevention of new introductions and
eradication, SIDS can greatly benefit from coordinated
action and investment at the regional level. Elevating the
profile of IAS as an economic and political issue in SIDS,
acquiring knowledge, raising awareness, and building
capacity are also needed.

005. Averting the Loss of Tropical Montane Cloud Forests.
Some SIDS have extensive areas of tropical montane
cloud forests (TMCFs), which are among the world’s most
threatened and neglected ecosystems. Degradation of
TMCFs from human activities and rising temperatures can
result in the loss of important ecosystem services such as
their capacity to extract moisture from clouds and release
it into the hydrologic system. Their loss can have serious
consequences for freshwater resources, food security,
and biodiversity in SIDS. Measures to address this issue
include integrated water and forest management. Relevant
data and information, vulnerability risk assessments of
TMCFs, and building their resilience to climate change by
addressing human pressures are also needed.

006. Breakdown of Sand and Sediment Budget due to
Biodiversity Loss. Many islands are composed mainly of
biogenic sand and sediment that originate from the skeletal
remains of calcareous marine organisms such as some
corals and sponges. Declining diversity and abundance of
these organisms from multiple pressures including rising
water temperature, ocean acidification, and anthropogenic
activities is disrupting the biogenic sand and sediment
budget leading to the loss of beaches and other coastal
areas. This has potentially serious environmental and socio-
economic consequences in SIDS. Solutions include reducing

vi
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human impacts on marine ecosystems and increasing their
resilience to climate change, and minimizing the loss of
coastal areas from erosion and sand mining.

007. Decline of Agrobiodiversity and Ecosystem Functions
Affecting Food and Livelihood Security. Biodiversity,
including agrobiodiversity, and ecosystem functions play a
critical role in food production. However, the breakdown
of traditional agro-ecosystems and loss of associated
biodiversity and ecosystem functions from a combination
of natural and anthropogenic pressures is one of the most
rapidly emerging threats to food and livelihood security
in SIDS. Yet, this issue is not adequately addressed.
Responses include protection and restoration of agro-
biodiversity through strategies such as integrated nutrient
management, integrated pest management, agroforestry
practices, integrated livestock management, implementing
a landscape approach as well as greater utilization of
available genetic resources. Addressing the food security-
ecosystem nexus presents an opportunity for transitioning
to a green economy that takes into consideration the
conditions and sustainable development priorities of
individual SIDS.

008. Overfishing and Potential Collapse of Inshore
Marine Ecosystems. Inshore marine ecosystems are under
increasing pressures from human activities and climate
change. But overfishing outweighs all other impacts on
these ecosystems and could cause their collapse, including
through reducing their resilience to climate change. This is
important to SIDS because of their disproportionately high
dependence on inshore ecosystems for livelihoods and
food security, and their increased vulnerability to extreme
events with reduction in the protective function of these
systems. There are many options for addressing overfishing
and building ecosystem resilience to climate change,
including more effective implementation of the FAO Code
of Conduct for Responsible Fisheries and locally-managed
marine areas.

Sustainable Use of Natural Resources

009. Degradation and Scarcity of Freshwater Resources.
Most SIDS are experiencing increasing shortages of
freshwater as a result of multiple anthropogenic pressures
and climate change impacts on their already vulnerable
freshwater resources. Water scarcity will have far-reaching
impacts on sustainable development in SIDS and could
even jeopardize the continued human habitation of some
islands. Progress towards the Millennium Development
Goal of improving access to safe drinking water has been
very poor in most SIDS regions. Response options include
reducing the degradation and loss of freshwater resources
through technical measures, rainwater harvesting, water
reuse/recycling, building synergies between the water and
energy sectors, low-cost wastewater treatment facilities
such as artificial wetlands, and integrated water and land
management.




010. Coastal Squeeze and Loss of Associated Ecosystem
Services. The accelerating loss of littoral and mangrove
forests in SIDS can be attributed to growing human
pressures on land coupled with sea level rise and associated
impacts, which are creating the phenomenon of ‘coastal
squeeze’. On many islands, these are the only forests that
exist and their loss reduces a significant portion of the
available ecosystem services and most plants available for
livelihood security. The reduction in the available land is
of concern on some volcanic islands. Measures to address
coastal squeeze include sustainably using these forests
and restoring degraded ones, strengthening capacity for
integrated coastal zone management, and linking the
protection of coastal vegetation with climate change
adaptation.

011. Reaching the Limit of Land Capacity. Most SIDS are
characterized by limited land resources, which are under
increasing demands and intense pressures from multiple
and competing uses as well as from climate change
and extreme events. An emerging concern is that these
cumulative pressures may lead to the land carrying capacity
being exceeded. Land is closely linked to freshwater and
there may be tipping points where the degradation of
both resources rapidly accelerates, threatening the island’s
habitability. To avoid this, SIDS need to judiciously use
their available land resources and ensure proper physical
planning and land use management based on estimates of
human carrying capacity, and embrace more sustainable
consumption and production patterns.

012. Harnessing Renewable Energy Opportunities. Oil
imports account for the largest claim on foreign exchange
earnings in many SIDS, severely draining their limited
financial resources and increasing their vulnerability to
external economic shocks and trade imbalances. SIDS are
well endowed with renewable energy (RE) potential but
face a number of barriers to RE development including
unavailability of appropriate technology and limited
economy of scale. RE provides opportunities to improve
the socio-economic wellbeing of SIDS people, achieve
the Millennium Development Goals, and reduce carbon
dioxide emissions. Removing barriers to RE deployment
includes, among others, developing and implementing
SIDS-appropriate measures and strategies; appropriate
policy, institutional, and regulatory interventions; public-
private partnerships; and adaption and implementation of
successful initiatives.

013. Balancing the Opportunities and Risks of Exploring
SIDS’ Unexploited Natural Resources. SIDS possess
substantial unexploited natural resources in terrestrial
and marine areas. Increasing demands coupled with
depletion of conventional resources are driving the
exploration of these resources, which present significant
opportunities for SIDS to meet many social and economic
goals. However, embarking on these new ventures places
diverse responsibilities on SIDS who face many constraints
in sustainably exploiting these resources and minimizing

potential negative human and environmental impacts.
SIDS should consider adopting internationally accepted
best practices, the precautionary principle and adaptive
management strategies; ensuring consistency with pre-
existing policies and guidelines; strengthening human
and technical capacity; and establishing collaborative
arrangements for management of new transboundary
resources.

014. Developing an Ocean-based Green Economy. For
most SIDS, transitioning to a ‘green economy’ implies
an ocean-based green economy because of the socio-
economic importance of the ocean to SIDS, many of which
are already experiencing widespread degradation of
coastal ecosystems and approaching the limit of their land
carrying capacity. There are many practical and political
challenges in this transition, and risks and opportunities
must be scientifically assessed. Approaches and solutions
exist that can be adapted by SIDS and governments have an
important role to play in providing the enabling conditions
for this transition. Since many ocean issues have a regional/
global dimension, it is important for SIDS to foster regional
cooperation in developing an ocean-based green economy.

Managing Threats from Chemicals and Waste

015. Globally-emitted Contaminants Affecting SIDS.
Increasingly, SIDS are being impacted by harmful
substances that originate from distant sources beyond
their boundaries. The changing climate could increase
the long-range transfer of these pollutants. This issue is
of particular concern to SIDS who have limited capacity to
monitor and manage their impacts. Preventing the release
of these substances is the only long-term solution, which
calls for the precautionary principle in their production
and use globally. Individually, most SIDS do not have the
capacity to effectively participate in relevant international
deliberations, and they should take advantage of collective
mechanisms to increase their influence on the global stage.
Research and more comprehensive interventions based on
existing knowledge are also required.

016. Indiscriminate and Increasing Use of Pesticides. SIDS
import many pesticides among which are persistent organic
pesticides (POPs). Their indiscriminate and increasing use
is endangering human health, fragile island ecosystems
and biodiversity as well as agricultural production, and
contaminating freshwater resources. Alternative practices
such as biological control and eco-friendly pesticides are
available. But SIDS governments should look beyond the
replacement of harmful pesticides to more sustainable
practices such as Integrated Pest Management to optimize
the contribution of pesticides to agricultural productivity
and food security while reducing their adverse impacts.
Some SIDS have created legal structures and authorities for
managing chemicals at both national and regional levels,
which could be replicated by other SIDS.
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017. Greening the Waste Sector: Turning Waste to
Opportunities in SIDS. Population growth, socio-economic
development, and lifestyle changes are increasing the
quantity of waste and altering its composition in SIDS.
National waste management strategies still focus on
end-of-life solutions, with most of the waste collected
disposed of in sanitary landfills. While waste management
presents various challenges, it also provides opportunities
for greening SIDS’ economies through turning waste into
resources. This requires a shift towards reducing, reusing,
and recycling using SIDS-appropriate technologies.
Opportunities should be explored for mobilizing
investments and technology transfer and strengthening
technical and human capacity. Among these are strategic
partnerships and regional cooperation including joint
investment in central waste management facilities.

Addressing Climate Change and Its Impacts

018. Disproportionate Impact of Climate Change and Sea-
Level Rise in SIDS. Climate change and sea level rise have
a disproportionately greater impact on the environment
and socio-economic development in SIDS. Given that
climate change and sea level rise impacts are expected
to long persist even if greenhouse gas emissions are
stabilized, implementation of a comprehensive package of
adaptation and mitigatory measures is urgently needed.
These should be based on the specific needs of SIDS and
utilize available resources, including local knowledge and
traditional skills and technologies. Collective representation
would strengthen SIDS’ influence in global arenas. The
international community also needs to increase efforts
towards changing the current trajectory of greenhouse gas
emissions and providing support to SIDS for adaptation.
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019. Intensification of Extreme Events; External Shocks;
and Increasing Vulnerability of SIDS. An increase in the
frequency and intensity of extreme events and growing
exposure in developing countries have been documented.
SIDS have also been affected by global financial and
economic shocks. They have a disproportionately high
inherentandincreasing vulnerability tothese perturbations,
whose impacts are intensifying in many of them. A strategic
approach that combines local and scientific knowledge is
needed to build resilience to extreme events and external
shocks and reduce risk from natural disasters. The small
size of SIDS provides many advantages for building
internal sustainability and resilience to external impacts.
Development of improved disaster and shock-related
insurance is also critical.

020. Climate and Environmental Change Driving
Population Displacements. Emigration of people to
foreign countries in search of better opportunities has
long been a feature of SIDS. But population displacement,
including internally, is increasing because of continuing
environmental degradation, climate change, and sea
level rise especially in low-lying islands. Some islands
could become uninhabitable and others are faced with
the potential loss of their entire territories. Population
displacements present a number of challenges for the
islands themselves and the host countries. Several options
are available for addressing the issue of environmentally-
induced migration including reducing environmental
degradation, including environment migration challenges
in countries National Adaptation Programmes of Action
and broadening of immigration policies across countries
to include environmental migrants. These need to be
underpinned by an appropriate international and regional
legal regime. But it must also be recognized that migration
also has certain benefits.




Introduction

Why a SIDS Foresight Exercise?

overnments, the UN community and the

world at large are faced with many well-known

environmental challenges that require attention
and action. At the same time, new and emerging
environmental issues are regularly identified for which
appropriate responses need to be developed and
implemented. The questions arise about which emerging
issues most urgently require policy attention and what
the possible solutions are. UNEP sought to answer these
guestions by conducting a rigorous and systematic exercise
in 2012 — the “UNEP Foresight Process” on Emerging
Global Environmental Issues. The outcome of the process
was released in a report entitled “21 Issues for the 21st
Century: Results of the UNEP Foresight Process on Emerging
Environmental Issues™.

The “UNEP Foresight Process” primarily identified
emerging environmental issues and solutions on a global
scale and perspective. But what would the priority emerging
environmental issues be from the perspective of Small Island
Developing States (SIDS)? Would the distinctive scale and
perspective of the SIDS provide new insights onissuestowhich
governments and the UN community should give priority
in order to contribute to their sustainable development?
To answer these questions, in 2013 UNEP carried out a
foresight exercise centred on the SIDS. The outcome of the
exercise is presented in this report, which is one of UNEP’s
contributions to the Third International Conference on SIDS
that will take place in Samoa in September 2014. The content
aligns with one of the four thematic foci of the conference:
“identify new and emerging challenges and opportunities for
the sustainable development of SIDS and ways and means to
address them”.

Definition of “SIDS’ Emerging Environmental
Issues”

The concept of “emerging issues” is subjective,
with different definitions being drawn up by different
communities. For the UNEP SIDS Foresight Process, an
emerging environmental issue is defined as any positive or
negative issue that is:

U critical for sustainable development in the SIDS.

U related to any of the three dimensions of sustainable
development — environmental, social and economic
— but with particular relevance to the environmental
dimension.

U recognized as very important by the SIDS, but has
not yet received adequate attention from the policy
community. The interpretation of very important and
adequate attention is left to participants in the foresight
exercise.

U evidence-based, including scientific and traditional
sources of knowledge.

1 For more details of the global UNEP Foresight Process and its outcome, see
http://www.unep.org/publications/ebooks/foresightreport/

U recognised as ‘emerging’ based on newness, which
can be as a result of new knowledge, new scales or
accelerated rates of impact, or a heightened level of
awareness.

In the Foresight exercise, UNEP recognized the need to:

O select issues that if not addressed now will have
significant future impacts on sustainable development
in the SIDS;

O focus on threats and direct causality as well as
opportunities to address challenges using new
technologies and solutions;

U address cumulative — often local — effects that are
chronic in nature; and

U draw attention to vulnerable people and places.

The UNEP SIDS Foresight Process

The process was designed to encourage the creative
input of participants by stimulating debate on emerging
issues of importance in SIDS. At the core of the process was
a small island developing state Foresight Panel consisting
of 11 small island developing state experts spread across
the three small island developing state regions — the
Caribbean; the Pacific; and Africa, the Indian Ocean, the
Mediterranean and the South China Sea (AIMS)%. To
increase the legitimacy of the process, UNEP intentionally
selected experts from a wide range of disciplines to be
representative of the global community of SIDS. Views were
also solicited from a wider community of knowledgeable
experts from across the globe.

The process consisted of the following phases:

U Canvass of ideas on emerging environmental issues.
UNEP solicited views, insights and descriptions of
important emerging environmental issues from the
Foresight Panel, other experts on SIDS and the UNEP
community. This resulted in a preliminary list of 54
issues, which were grouped into different environmental
themes and compiled as a background document for
the Foresight Panel workshop.

U Foresight Panel workshop. Panel members debated the
54 issues in a systematic manner, with the assistance
of a professional facilitator. Some issues were combined
and/or redefined, while others were dropped, resulting
in a list of 22 emerging environmental issues.

U Electronic Consultation. An online questionnaire was
prepared with descriptions of the 22 issues. Participants
in the electronic consultation were requested to score
theissues between 1and 10interms of theirimportance
to the sustainable development of SIDS, to comment on
the appropriateness of the issues and a possible way
forward, and to suggest additional issues. In total, 54
experts responded to the electronic consultation.

2 See acknowledgement page for list of Foresight Panel Members.
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U First Draft of Report and Peer Review. The UNEP
secretariat prepared a report on the 22 issues
incorporating the inputs of the Panel and respondents
to the questionnaire. The draft report was then
subjected to peer-review, through the UNEP Global
Environmental Outlook for SIDS Community of Practice?,
by the Foresight Panel, UNEP community, and other
SIDS experts.

QO Final Report. Based on the comments from the review
process, which agrees with that received during the
electronic consultation, four of the issues were merged
into two issues resulting in a final list of 20 emerging
environmental issues. The report was then finalized,
incorporating comments received from the reviewers.

It must be noted that the UNEP Foresight Process for SIDS
was part of a broader effort in which the UN Department
of Economic and Social Affairs (DESA) was also involved.
The Foresight Panel workshop was held concurrently
with the UN DESA workshop, which aimed at identifying
emerging socio-economic challenges and opportunities
for the sustainable development of SIDS. Although the two

3 http://uneplive.unep.org/community/
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workshops were separate, there were brief joint sessions in
which the interconnectedness between environmental and
socio-economic issues was discussed. The DESA workshop
resulted in a list of 15 socio-economic issues. This report
is therefore divided into two parts. Part 1 describes the
20 environmental issues identified through the UNEP SIDS
Foresight Process, while Part 2 describes the 15 socio-
economic issues identified through the DESA workshop.

In coming up with the final list of environmental and
socio-economic issues, participants at the two workshops
recognised that the social, economic, and environmental
dimensions of sustainable development are intimately
linked, especially in SIDS. It was acknowledged that many
of today’s environmental challenges can be traced to socio-
economic activities and these environmental challenges, in
turn, impact on the socio-economic well-being of humans
and the society. Participants also recognised the diversity
of SIDS and the fact that SIDS are not readily comparable
and that different issues impact different SIDS nations in
different manners. This must be kept in mind when reading
this report.




Part 1

UNEP

Environmental Issues




The Issues and their Description in SIDS. While the 20 issues presented in this part of the

Seventeen of the issues identified through the UNEP  report have been grouped according to environmental
SIDS Foresight Process fall within different environmental themes, they should be viewed in a holistic and integrative
themes. The other issues are cross cutting in nature suchas  manner. Table 1 presents the entire list of environmental
capacity building, recognition and use of SIDS’ traditional issues based on the grouping and without any particular
knowledge, and indicators of sustainable development order of priority.

Table 1: The 20 SIDS’ Environmental Issues

Issue ID Issue Title
Cross-cutting issues
001 Beyond GDP — Developing Appropriate Indicators for SIDS’ Sustainable Development
002 Unique Human Capacities for Island Sustainability
003 Synergizing Indigenous and Local Knowledge and Modern Science as a Basis for Sustainable Island
Development
Rehabilitating Biodiversity and Ecosystem Services
004 The Continued Threat of Invasive Alien Species
005 Averting the Loss of Tropical Montane Cloud Forest
006 Breakdown of Sand and Sediment Budget due to Biodiversity Loss
007 Decline of Agrobiodiversity and Ecosystem Functions Affecting Food and Livelihood Security
008 Overfishing and Potential Collapse of Inshore Marine Ecosystems
Sustainable Use of Natural Resources
009 Degradation and Scarcity of Freshwater Resources
010 Coastal Squeeze and Loss of Associated Ecosystem Services
011 Reaching the Limit of Land Capacity
012 Harnessing Renewable Energy Opportunities
013 Balancing the Opportunities and Risks of Exploring SIDS’ Unexploited Natural Resources
014 Developing an Ocean-based Green Economy
Managing Threats from Chemicals and Waste

015 Globally-emitted Contaminants Affecting SIDS
016 Indiscriminate and Increasing Use of Pesticides
017 Greening the Waste Sector: Turning Waste to Opportunities in SIDS

Addressing Climate Change and its Impacts
018 Disproportionate Impact of Climate Change and Sea-level Rise in SIDS
019 Intensification of Extreme Events and External Shocks and Increasing Vulnerability of SIDS
020 Climate and Environmental Change Driving Population Displacements

q
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Issue 001 Beyond GDP: Developing Appropriate Indicators for
SIDS Sustainable Development

Current Situation
any experts, for example Stiglitz and others
‘ \ / I (2009), Costanza and others (2009; 2014) and
Jabobs and Cozijns (2012), have criticized the
use of the generally accepted Gross Domestic Product
(GDP) as the standard indicator of economic progress*.
Some have argued for a more appropriate indicator that
not only incorporates the environment and its services
but also takes into consideration the global challenges of
the 21 century such as climate change, poverty, natural
resource depletion, human health, and quality of life. An
over-reliance on income growth, which appears as an
increase in GDP, contributes to policies and interventions
that could encourage depletion of natural resources (Bacon
and others 2010; WAVES 2012). The Stiglitz Commission on
the Measurement of Economic Performance and Social
Progress proposed a “beyond GDP approach”, aimed at
developing indicators that are more inclusive of natural
capital and the environmental and social aspects of
progress in a quest to support sustainable development
(Stiglitz and others 2009).

Because of the unique ecological, cultural, and socio-
economic characteristics of the SIDS including their small
but growing populations, limited natural resources,
insularity, remoteness and isolation, vulnerability to
natural disasters and other external shocks, and biologically
diverse but fragile ecosystems (Briguglio 1995; Lagossah
2007) it is imperative to develop appropriate sustainable
development indicators for SIDS. This need has been
mentioned in several important documents including
the Barbados Programme of Action for the Sustainable
Development of Small Islands States® and the Mauritius
Strategy®. The current push for a progress measurement
that is “beyond GDP” provides an opportunity for the SIDS
to lead in defining holistic models of sustainability and
human well-being, and to promote them globally.

Importance and Relevance to SIDS’
Sustainable Development

Many commentators believe that the use of GDP per
capita as a measure of progress of SIDS is misleading,
erroneous, and inexact. The GDP-based indicators do
not consider many of the features of a small and limited
economy like that of the SIDS (Blancard and Hoarau 2013).
Further, the current method of evaluating development
does not adequately capture the cultural and social

4 GDP was not designed to measure sustainable development or human
well-being in the first place, but for measuring income generated from
marketed economic activities. Unfortunately, promoting its growth has
been the primary national goal of many countries since the Second
World War (Costanza and others, 2014).

5 http://www.un.org/documents/ga/conf167/aconf167-9.htm

6 http://www.unesco.org/new/en/natural-sciences/priority-areas/sids/
about-unesco-and-sids/mauritius-strategy/
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richness, priorities, and unique natural environment and
other non-monetary values of SIDS. As a consequence,
SIDS are misclassified in terms of their real socio-economic
development, which could lead to their marginalization
and continued environmental degradation. Without
appropriate indicators of sustainable development,
SIDS risk losing their cultural, environmental, and socio-
economic integrity.

Credit: Shutterstock/147355715

Moving Forward

Several initiatives are currently ongoing to develop
appropriate measurements of progress in the context of
SIDS that takes into consideration their ecological, cultural,
and socio-economic characteristics (for example, Fontalvo-
Herazo and others 2007; Guillaumont 2007; Briguglio
2011; Jabobs and Cozijns 2012; Marion and others 2012;
Blancard and Hoarau 2013). While generic indicators that
apply to all SIDS can be developed, different indicators
might be more appropriate for different groups of SIDS
based on their specific socio-economic and ecological
characteristics. In moving forward, SIDS should collaborate
in encouraging these efforts, which require cooperation
among academics, policy makers, and other stakeholders
within the SIDS. Initiating this type of cooperation would
also avoid “reinventing the wheel”, and could help mobilize
support from the international community. Furthermore,
SIDS’ effort towards developing indicators should take into
consideration the ongoing global effort towards developing
Sustainable Development Goals and the Post-2015
Development Agenda. It is important that any national or
regional framework supports the global efforts but flexible
to accommodate SIDS specific context and issues.

As these efforts also require credible data and indicators,
the capacity of SIDS to identify, collect, test, and validate
appropriate indicators needs to be strengthened. This
would help to ensure that development pathways and
monitoring and evaluation frameworks better reflect the




realities, aspirations, and sustainable development goals of
SIDS. Furthermore, given the many challenges associated
with the development of indicators including the need
for a sound theoretical base, research in the field need
to be encouraged. Also, the role of indigenous and local

knowledge in identifying appropriate indicators and the
importance of a participatory approach (Fraser and others
2006; Fontalvo-Herazo and others 2007; Hermans and
others 2010) should not be ignored.
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Issue 002 Unique Human Capacities for Island Sustainability

aclivit}-s |Jr|:|f|'_:5!_-ili:-.'1._'-||ﬂﬂl‘em g
E workplace N et 3
2 o rriga, £ D0
o = inculcating esms 2 = o
@ 35 § . throughoutcount = 53’3
: gperformancﬁm fully 8 g
oy = 5
g _termo :
= - o required
--| 328
33T 3 3use
ors e o3 RS 873 2 8
< "':é L o0 ==
equipment m ) — S o
c m @ - @ o E
e =0 %gm o
goals M b iV =
o2 DO :Q 88
@ o 2
5 - a =W D refer o
2 £29:° Onormal-
® S wm =f~l pr::r-.-'ac-n
& M ﬂ_JE z Iearning trained
o
A E
l-_g @
[ actual
=
_sworkplace
5Itl.lﬂtl1.3!]1 . differs Qo polytechnics
' “:r UVE., @ 2 r;:_'é" al
resu & O < _;: B3
g i3 R ez ek
Lo gs il s,
o accasmna
E H 5 ﬁ
a - 3 advantage 35S 3

Credit: Shutterstock/76057891

Current Situation

here are indications that the paucity of job skills

in the green sector may be holding back society’s

ability to cope with global environmental change
(UNEP 2012a). This was previously recognized including in
a 2010 International Labor Office report that indicated that
the lack of relevant skills may hinder the opportunities for
the greening of economies (ILO 2010). In the same vein,
the UNEP Green Economy report (UNEP 2012b) suggests
that current shortages in skilled labor may “frustrate efforts
by governments to transition to a green economy and
deliver the expected environmental benefits and economic
returns”. In addition to the gap in job skills, similar
deficiencies in modes of learning, management practices,
and research all undermine efforts to deal with adverse
global environmental change.

Undoubtedly, SIDS are among those countries where
the lack of human capacity for supporting sustainable
development is of major concern. According to the ILO,
for instance, virtually all Pacific island countries lack
adequate skilled and trained workforce’. Most SIDS lack
human resources in critical fields including governance
and economics as well as science and technology that are
required for a holistic and systems approach to sustainable
development. This skill shortage can be ascribed to several

7  http://www.ilo.org/wcmsp5/groups/public/ @asia/ @ro-bangkok/documents/
projectdocumentation/wcms_120577.pdf
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factors including the small scale of island systems, which
creates unique challenges that require specialized skill
types for their management, inadequate financial resources
for human capacity development, and the emigration of
existing skilled labor force — SIDS experience on average
a 50 per cent loss of talent and skills, a figure that is as
high as 75 per cent in some SIDS (Croix and others, 2013).
The situation is further aggravated by the disproportionate
effects of global environmental change resulting in a
need for more, new and specialized skill types. The UN
Office of the High Representative for the Least Developed
Countries, Landlocked Developing Countries and Small
Island Developing States suggests that lack of skills could
severely hamper the ability of SIDS to manage climate
change impacts (UN-OHRLLS 2009).

Importance and Relevance to SIDS’
Sustainable Development

The prosperity of any nation ultimately depends on the
productivity of its people. For SIDS to achieve sustainable
development, it is important that its people are able to
skillfully manage available resources in a sustainable
manner. SIDS face unique sustainability challenges that
will require particular skills, for example, to develop
fit-for-purpose indicators of sustainable development,
renewable energy technologies that are SIDS-appropriate,
and technologies for sustainable exploration of untapped
natural resources.

The human resource requirements for managing the
environment and society under multiple pressures cannot
be met by scaling down educational approaches and
professional competences as in larger societies. Further,
division of training into disciplines and specialties becomes
increasingly inappropriate in many of the SIDS where
the multiple functions of governance and environmental
management fall on a few people. Given the aspiration
of SIDS to transition to an ocean-based green economy,
addressing the need for adequate and appropriate
specialized skills in the SIDS becomes even more imperative.
This transition presents an opportunity to re-align the
education systems to support the delivery of the required
skills and labour force for sustainable development.

Moving Forward

SIDS’ education systems and training programmes need
more efficient and innovative ways to address their chronic
human capacity problem. Capacity building efforts should
consider the unique characteristics of SIDS, the specific
needs and development pathways of individual SIDS as well
as the traditional values of island peoples. Solutions need to
take into account local opportunities as well as restrictions
(for example, teaching and training could be conducted in
traditional languages) and be based on identified capacity-
building needs.

There is an urgent need for a comprehensive assessment

of the required human capacities for island sustainability.
In addition, sustainable and effective capacity building
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institutions and cooperation are required (Ratter 2008). In this
regard, the SIDS University consortium and establishment of
technical cooperation among developing countries (TCDC) to
enable SIDS to share expertise are important mechanisms.

SIDS could extend their educational curricula and
programmes to better prepare students for jobs in a
green economy. It is particularly important to provide
interdisciplinary and multidisciplinary training that equips
students to function effectively in the cross cutting nature
of sustainability-related jobs (UNEP 2012a). Additionally,
dynamic continuing professional development programmes
could be initiated to prepare existing practitioners to
adequately address the unique and changing challenges
facing the SIDS.

The growing proliferation of information and
communication  technologies, including increasing
availability of distance learning and online degree
programmes is expected to enable a greater number of
SIDS citizens to access higher education and may help
stem talent loss. Modern information technologies can
also overcome problems of access to information and data
integration, and need to be designed to support generalist
managers and local resource users. Island governments
may therefore need to give priority to communications
infrastructure and education that open new possibilities for
participation in the global information network, oriented
towards opportunities that will enhance, rather than
threaten, island environmental sustainability and values.

Capacity to bridge science and policy and to combine
science with traditional knowledge and local cultures is




also needed. Training local people to use both traditional
knowledge and modern science will root sustainability
in island communities and resource users, thereby
strengthening local environmental management as well
as monitoring. For example, coastal communities and
fishers could be trained and engaged as environmental
wardens and a core of local people who are knowledgeable

about their island issues could be maintained in the field.
Involvement of the youth in sustainable development
matters is also important. Therefore, adequate investment,
including from public and private sectors as well as from
the international community, should be made in building
their capacities.
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Issue 003 Synergizing Indigenous and Local Knowledge and

Modern Science as a basis for Sustainable Island

Development

Current Situation

ndigenous and Local knowledge (ILK) about the

environment and ecosystems have enabled societies to

survive and flourish over millennia. There is a growing
body of evidence that ILK can complement modern science
in the search for sustainable and alternative solutions to
many of today’s challenges (for example, Cullen and others
2007; Mercer and others 2007; Nakashima and others
2012; Raygorodetsky 2013; Thaman and others 2013). It
has been found, for example, that community narratives
related to issues such as climate change, disaster mitigation,
and ecosystem sustainability are useful for storing,
communicating, and activating complex environmental
information and for integrating scientific, normative, and
cultural dimensions (Gomez-Baggethun and others 2012;
Thornton and Scheer 2012; Huntington and others 2013;
Lejano and others 2013; Levine and Sauafea-le’au 2013).

SIDS are a custodian of a wealth of ILK that could
complement scientific understanding and assist with policy
formulation that is more appropriate to local realities. Many
SIDS possess cultural knowledge and a philosophy that for
millennia have been based on a sustainable existence, as
seen for example, in traditional practices related to the

efficient use of energy and water resources?. But the loss of
ILK is now a very critical issue (UNESCO 2011). This can be
attributed to the ageing and death of the older generation
of knowledge holders as well as globalization and market
economics that are quickly eroding this valuable asset. The
latter are often disregarded, as seen for example in the
Caribbean (Mercer and others 2012). Despite the growing
acknowledgement of the importance of synergizing ILK and
modern science for effective sustainable applications in
SIDS, the process of integration can be daunting (Mercer
and others 2009; Raymond and others 2010). In search
of quick fixes, more often top down approaches based on
modern science are favoured by decision makers rather
than those based on cultural values and local knowledge.

Importance and Relevance to SIDS’
Sustainable Development

Because of the unique nature and circumstances of
SIDS, externally derived strategies for addressing SIDS
sustainability challenges may not, on their own, be
appropriate. ILK, therefore, remains a critical source of

8 See: http://www.teachingclimatelaw.org/using-renewable-energy-and-
desalination-for-climate-mitigation-and-adaptation-in-small-island-developing-
states-and-coasts-of-arid-regions/ and http://www.stakeholderforum.org/sf/
outreach/index.php/inf2daylhome/92-inf2day4/758-inf2day4item6

Cross-cutting Issues 9




information for addressing environmental and sustainable
development issues in SIDS. To meet increasing challenges,
SIDS require new and innovative approaches and tools that
are adapted to local conditions, cultures, and community
needs. Such innovation can be facilitated by harnessing
and integrating their wealth of ILK with modern science.
For instance, using ILK in synergy with modern science
is an important tool for exploring scenarios of the long
term impact of climate and other forms of environmental
change and how island communities have adapted to them
in the past. This could make a significant contribution to
building resilience and developing and implementing
future adaptation and development strategies.

Moving Forward

While recognizing that there were reasons for moving
away from traditional development systems (for example,
traditional agricultural practices that are ineffective in
meeting the needs of growing populations), efforts that
harness and supplement ILK by modern science need
to be adequately recognized, valued, and enabled. This
approach to management of island systems depends on
refocusing and reorienting development aspirations away
from conventional development.

A starting point is to validate and document relevant ILK
for appropriate use and future reference. ILK should be
incorporated into the educational syllabus at all levels in SIDS.
Professional training facilities, for example, for the agricultural
and environmental sectors, should include modules on ILK and
associated practices. Further, the youth should be empowered
to participate in new innovations that integrate ILK.

Credit: Shutterstock/168075665

More research should be carried out on ILK and its
integration with modern science and technology to
develop appropriate strategies. Many Caribbean SIDS have
established National Science and Technology Councils
that can be used as a framework for the establishment
of a network of science and technology agencies in SIDS.
Consideration should be given to using such platforms for
the promotion and integration of ILK with modern science.

There are examples in which a combination of traditional
and modern science has been used in environmental
management both within the SIDS (for example, Vierros
and others 2010; Mercer and others 2012; Holdschlag and
Ratter 2013) and outside the SIDS, including in Canada
(Failing and others 2007), New Zealand (Moller and others
2004), the United States (Shebitz 2005), and Spain (Gomez-
Baggethun and others 2012). Lessons learnt from these
efforts can be adapted by the SIDS as appropriate.
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Issue 004: The Continued Threat of Invasive Alien Species

Current Situation

ccording to the Millennium Ecosystem Assessment

(MA 2005), biological invasions are one of the

major causes of biodiversity loss worldwide. In
fact, Mainka and Howard (2010) referred to biological
invasion alongside climate change as the two key drivers
of biodiversity loss. Increased development and frequency
of air, land, and sea transport and inability to adequately
monitor loading and movement of carriers and points of
entry as well as monitor marinas has increased significantly
the risk and frequency of entry and spread of invasive
alien species (IAS) in SIDS. Compounding this is climate
change, which would most likely exacerbate the spread of
IAS (Mainka and Howard 2010). This is corroborated by the
IPCC 2014 assessment, which identified IAS as one of the
stressors that could increase the risk of extinction of both
terrestrial and freshwater species from climate change
during and beyond the 21 century (IPCC 2014).

Managing IAS is a critical issue because they represent a
serious present and potential threat, not only to biodiversity,
but also directly or indirectly to economic development,
health, agriculture, and tourism globally (CBD 2010).
Yet, IAS have not received adequate attention. Although
their impacts in the SIDS are well documented, efforts at
addressing the issue have been slow (Brown 2012). The full
range of problems associated with IAS still lacks adequate
political recognition and too few coordinated actions are in
place or are effective in most parts of the world, including
in the SIDS. To quote UNEP’s Executive Director “far too
many governments have failed to grasp the scale of the
threat from invasive species®”.

Importance and Relevance to SIDS’
Sustainable Development

IAS constitute one of the most serious but under-
acknowledged threats to sustainable development in SIDS.
The impacts of IAS are enormous, insidious, and difficult to
reverse, especially given the particularly high vulnerability
of SIDS arising from their small size, geographic isolation,
and ecological fragility. The risks are further magnified
because of the limited capacity of SIDS to address the
threats on the one hand and the astronomical financial
and management costs on the other. A disproportionate
number of all extinctions and extirpations, devastation
of important crops, and death of indigenous human
populations have been caused by invasive species (Thaman
2013). IAS are now considered the leading cause of species
extinction on islands, according to the International Union
for Conservation of Nature (IUCN)®™.

IAS pose a severe threat to both aquatic and and
terrestrial ecosystems in SIDS. Available data shows that
only 16 per cent of the world’s marine ecoregions are

9  http://news.bbc.co.uk/2/hi/science/nature/8615398.stm
10 http://iucn.org/about/union/secretariat/offices/iucnmed/iucn_med_
programme/species/invasive_species/
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IAS-free (Molnar and other 2008). An increasing body of
evidence shows that marine IAS are an extremely serious,
but less understood, threat to fisheries, coral reefs, and
other marine ecosystems. This insight is well illustrated
by the lionfish (Pterois sp), which has invaded the wider
Caribbean region, including the Greater Antilles, the major
part of the Lesser Antilles, and the continental countries
bordering the Gulf of Mexico to Central and Latin America®.
With its high reproduction rate and aggressive predatory
behavior, the lionfish could quickly decimate coral reef
fish communities and could become one of the most
disastrous marine invasions in history. On heavily invaded
sites, lionfish have reduced their fish prey population by
up to 90 per cent (REEF 2011). Recent research shows
that the lionfish is negatively impacting coral and sponge
communities, including in the Bahamas (Green and others
2011; Lesser and Slattery 2011).

Island terrestrial and freshwater systems have also been
subjected to significant introductions of alien species
that have replaced indigenous organisms and drastically
changed the ecosystems. In many Pacific and Caribbean
island areas at low elevations (below 400 m), IAS have
almost entirely replaced or dominated native species due
to land use change that favours them. According to CBD
(2010), IAS are directly or indirectly responsible for up to
two-thirds of the world’s terrestrial species extinctions of
which close to 95 per cent have occurred on islands. Birdlife
International (2008) indicted the introduced brown tree
snake in the extinction of most of the native bird species
of Guam Island and in the decimation of birds populations
on the nearby Northern Mariana Islands. In a more recent
study, Birdlife International (2013) reported that three-
quarters of all threatened bird species on small islands
are at risk from introduced species, especially introduced
microorganisms and predators such as rats and cats.

IAS poses a real danger to food security, human health,
and export earnings from economic sectors including
fisheries, agriculture, and tourism. For example, economic

11 http://www.car-spaw-rac.org/?Vulnerabilite-de-la-grande-region,447




damages associated with alien mammal predators in
Seychelles have been estimated to be roughly USD21 million
per year (Mwebaze and others 2010). Thaman (2013)
warned that the oriental fruit fly, which has caused millions
of dollars in damages in Australia, Hawaii, and Tahiti, could
devastate the fruit export industry of Cook Islands valued
at 3 million New Zealand Dollars. Particularly serious in
recent years has been the loss of wildlife, property, and
food and livelihood security in the Pacific Islands caused by
ants, fruit flies, termites, and plant pathogens, which have
cost millions of dollars in terms of control, lost cash and
subsistence incomes, and human health (Thaman 2013).
The IPCC 2014 report (and references therein) stated that
the aggressive spread of the invasive giant African snail
across the Caribbean, Indo-Pacific islands and Hawai’i as
well being a severe threat to native snails and other fauna,
flora, crop agriculture, is also a vector of human diseases
such as meningitis. Unless they are made a priority, IAS
will continue to seriously undermine food security and
human health, and increase the vulnerability of most SIDS
to climate change, environmental, economic, and health
challenges beyond their control.

Moving Forward

Management action against IAS should aim to prevent
or minimize new species introductions, establishment
and spread, eradicate or control established populations,
and restore native flora and fauna2. Since eradication is
extremely difficult after a species has become established
and control very expensive, preventing new introductions
should be given the highest priority especially for
vulnerable ecosystems. Preventive measures include
developing guidelines and codes of conduct for all major
sectors — agriculture, tourism, fisheries, forestry, trade, and
health; eliminating economic incentives that encourage
IAS introduction; putting in place quarantine and border
control facilities as well as legislative and regulatory actions
(Townsend 2009). Successful removal of some IAS has been
demonstrated, for example in Mauritius, where alien plants
were weeded from forested areas, resulting in ecosystem
recovery and increase in species richness (Baider and
Florens 2011).

IAS management would benefit greatly from coordinated
action and investment and are best addressed as a cross-
boundary issue at the regional level. Examples of existing
collaborations include the Regional Strategy for the

12 See: http://www.cbd.int/island/invasive.shtml and http://www.
unep.org/regionalseas/publications/brochures/pdfs/invasive_alien_
brochure.pdf

Control of Invasive Lionfish in the Wider Caribbean®,
the Regional Strategy on Shipping-Related Introduced
Marine Pests in the Pacific Islands®, the Pacific Invasives
Partnership®, and at the international level, the GloBallast
Partnership®. These initiatives could be assessed with the
aim of adapting or replicating them across the SIDS. The
establishment of inter-island biosecurity* initiatives could
also be an effective mechanism to prevent the spread of
IAS within island groups.

There is a need to raise the profile of IAS as an economic
and political issue across the SIDS, as was done for example
through the 2013 Forum Communique by Pacific Leaders?.
Also, improved awareness-raising involving communication
professionals and capacity building efforts to help countries
manage |IAS need to be put in place. Capacity building can
be facilitated through sharing of expertise and experience
using regional networks such as the Pacific Invasive Learning
Network (PILN)®. It might be worthwhile to establish such
networks across the SIDS.

Credit: Shutterstock/126899927

Given that the problem of IAS is still not well understood,
research and knowledge development on the various
aspects of IAS including their ecology, impacts, and
control should be encouraged. This will help ensure that
strategies and policies on IAS are based on the latest
scientific knowledge, as called for by several experts and
organizations involved in IAS issues®.

13 See: http://www.icriforum.org/sites/default/files/ICRI_lionfish_Strategy_En.pdf

14 See: http://www.sprep.org/publications/shipping-related-introduced-marine-
pests-in-the-pacific-islands-a-regional-strategy

15 See: http://www.sprep.org/Pacific-Invasives-Partnership/invasive-partnerships

16 http://globallast.imo.org/index.asp?page=GBPintro.html&menu=true

17 Biosecurity measures aims to prevent the risk of transmission of infectious
diseases in crops and livestock, quarantined pests, invasive alien species, and
living modified organisms (Koblentz, 2010)

18 See: http://pacificpolicy.org/wp-content/uploads/2013/09/2013_Forum_
Communique.pdf

19 See: http://www.sprep.org/piln

20 See: http://iucn.org/about/union/secretariat/offices/europe/?14098/Science-
first-say-235-experts-on-the-EU-proposal-on-invasive-alien-species
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Issue 005: Averting the Loss of Tropical Montane Cloud Forests

Current Situation

ropical montane cloud forests (TMCFs)?* are among

Earth’s most threatened and most vulnerable yet

neglected terrestrial ecosystems (Peh and others
2011; Toledo-Aceves and others 2011; Ponce-Reyes and
others 2012). Many of these forests lack any form of
protection, for example, those in the South Pacific region
(Meyer 2010). Where management programmes exist,
they are usually ineffective, usually because of inadequate
resources (Toledo-Aceves and others 2011). Management
is also constrained because of inadequate information
including on their spatial distribution, biological richness,
and ecological diversity (Scatena and others 2010;
Goldsmith and others 2011), including in many of the SIDS.

Credit: Shutterstock/138227387

Major threats to TMCFs include conversion to
agriculture and grazing lands, over-harvesting, alien
invasion, infrastructure development including roads

and hydroelectricity, and mining activities (Meyer 2010;
Scatena and others 2010) as well as rising temperatures
due to climate change. Retreat and disappearance of TMCFs

21 UNEP-WCMC defines cloud forests as “a type of evergreen mountain forest
found in tropical areas, where local conditions cause cloud and mist to be
frequently in contact with the forest vegetation”. This characteristic results in a
significant enhancement of net precipitation beyond normal rainfall contribution
and a relatively higher biodiversity in terms of tree species of herbs, shrubs and
epiphytes as compared to lowland rain forest. See http://www.unep-wcmc.org/
tropical-montane-cloud-forest_229.html for more details
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reduce their “sponge-like effect” or capacity to extract
moisture from the clouds and slowly release it into the
hydrologic system, with potentially serious consequences
for water catchment areas and freshwater supply (Foster
2001; Bruijnzeel 2004). Authors including Foster (2001),
Mulligan (2010), and Ponce-Reyes and others (2012; 2013)
indicate that the rate of decline of TMCFs is increasing
globally, with an estimated 55 per cent already lost as a
result of anthropogenic activities and global warming.

Importance and Relevance to SIDS’
Sustainable Development

The importance of this issue varies among the SIDS as not
all of them possess substantial cloud forests. Where TMCFs
occur, they are of strategic importance for sustainable
development as they play a critical role in the maintenance
of water cycles, not only in the islands themselves but
also globally. They are also important for nutrient cycling,
as carbon sinks, and as biodiversity hotspots with high
endemism? (Benner and others 2010; Toledo-Aceves and
others 2011, Peh and others 2011). Because of the latter,
they play an important role in the conservation of global
biodiversity.

The retreat and disappearance of island cloud forests is
analogous with the retreat of glaciersin high latitude regions
in terms of the impact on water availability and increased
incidence of serious flooding. In the affected SIDS, the
loss of TMCFs can have potentially serious consequences
for their limited freshwater resources, food security,
and fragile island biodiversity. The resulting increase in
shortage of freshwater and threat of downstream flooding
from loss of TMCFs will exacerbate many natural resources
and environmental problems already confronting these
SIDS. Further, threats to freshwater resources in SIDS
will be compounded by climate change, to which these
resources are highly vulnerable. The availability of water for
agriculture and food security will be another critical issue in
the future. The loss of TMCFs will clearly affect agricultural
sustainability in affected SIDS, not only because of potential

22 Endemic organisms are unique to a particular geographic region such as an
island, river basin or other defined habitat type




impacts on water supply but also through increased
exposure of the land to erosion. In turn, erosion can affect
coastal ecosystems by promoting excessive sediment
inputs to coastal areas and the subsequent increase in
water column turbidity. Moisture-sensitive plants and
animals may experience water stress. Therefore, loss of
TMCFs is likely to have major adverse and systemic impacts
on sustainable development in the affected SIDS.

Moving Forward

SIDS with significant expanses of TMCFs should adopt
sound integrated water resources and forest management
policies and practices. Such policies, where they already
exist, can be extended to include TMCFs. Effective
implementation and enforcement of existing forestry and
environmental laws and policies is also important.

Sustainability strategies for TMCF management, as
highlighted by Peh and others (2011) and Toledo-Aceves
and others (2011), include adopting a landscape approach
in conservation planning, practicing agroforestry, regulating
agricultural activities, restricting logging activities and
road access to ecologically sensitive areas, involving local
communities in conservation projects, and ensuring that

all developmental projects are subjected to environmental
impact assessments. Other options include undertaking
forest restoration activities. Protection against pressures
such as encroachment from residential and industrial
development and over-extraction will make these forests
more resilient to climate change impacts.

Management and protection of cloud forests also
require that relevant data and information be obtained
and regularly updated. Efforts are needed to map
these ecosystems to obtain information on their spatial
distributions, which is required to inform the development
of appropriate management strategies and to aid managers
in monitoring any changes in their quality and extent.
It might also be worthwhile to carry out a focused and
methodical vulnerability assessment of TMCFs to help SIDS
identify and focus on those systems at highest risk. Along
this line, initiatives such as the BIORAP (Rapid Assessment
of Biological Resources Programme), which mapped and
assessed the biological resources of the cloud forest in
Savaii in Samoa?®, should be expanded to other relevant
SIDS.

23 http://www.savalinews.com/2012/06/25/stories-from-islands-in-the-clouds-
%e2%80%93-the-savaii-biorap/
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Issue 006: Breakdown of Sand and Sediment Budget due to

Biodiversity Loss

Current Situation

n a large proportion of low latitude beaches, lagoons,

and offshore areas, up to 100 per cent of the sand and

sediments are biogenic, that is, they are composed of
the carbonate skeletal remains of dead marine organisms,
most notably foraminifera, calcareous and coralline algae,
corals, molluscs, echinoids, and sponges. Although beaches
and lagoon sediments periodically disappear during
storms, high wave activity, tsunamis, and other extreme
events, they usually recover. However, in many islands, this
recovery is being impaired (Thaman 2013). Evidence shows
that replenishment of lagoon sediments may be decreasing
and the rate of infilling of coral reefs with sediments that
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allow for vertical accretion® may decline in the future
(Perry and others 2011).

No doubt, sea level rise and increased frequency of
extreme weather events may contribute significantly to the
loss of biogenic beaches and other coastal areas especially
through inundation and coastal erosion. But recent research
suggests that another factor may be implicated in the
breakdown in the biogenic sand and sediment budget — a
decrease in the rate of biogenic calcification? (for example,
Andersson and Gledhills 2013; Browne and others 2013;
Dawson and others 2014). This phenomenon is attributed
to a decline in diversity and abundance of calcareous
marine organisms material due to a combination of climate
change impacts (including rising water temperature and
ocean acidification) and anthropogenic activities (Yates
and Moyer 2010; Shaw and others 2012; Ricke and others
2013). Studies on the atolls of the Pacific, such as Tuvalu and
Marshall Islands, indicate that the abundance and diversity
of foraminifera and calcareous algae are decreasing due to
pollution (eutrophication) and interruption of along-shore
and ocean-lagoon circulation caused by improper coastal
engineering such as causeway/bridge development (Collen
and Garton 2004; Xue 2004; Osawa and others 2010).

The disruption of the sand and sediment budget is
further being aggravated by beach sand mining, which has
other negative effects including destruction of important
ecosystems, loss of habitats, increased shoreline erosion,
reduced coastal protection from extreme events, and possible
saline intrusion to groundwater (Young and Griffith 2009).

Importance and Relevance to SIDS’
Sustainable Development

Beaches and near-shore marine sediments make up a
disproportionately high fraction of the total land and coastal
area on islands, especially on atolls and smaller islands.
Coral islands in particular are among Earth’s environments
that are most vulnerable to climate change, and are likely
to undergo major morphological change under most near-
future ecological change scenarios (Perry and others 2011).
Mortality of corals and subsequent decrease in the rate of
biogenic sediment production can have severe impacts
on the maintenance of those beaches that are composed
mainly of biogenic material. Beaches support economic
activities such as tourism in many SIDS.. They also perform
other important functions including coastal defence against
extreme events, habitats for a number of threatened
species, and filtering out or absorbing land-based pollution.
Therefore, loss of beaches can be expected to have serious
environmental, social, and economic consequences for
SIDS, as already being experienced.

Moving Forward
The problem can be tackled using a synergistic multi-
prong approach, including maintaining the populations of

24 the process of growth or increase, typically by the gradual accumulation of
additional layers or matter.

25 Biogenic calcification is defined as the formation of calcium carbonate structures
by marine organisms.
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calcareous marine organisms by reducing humanimpactson
marine ecosystems and increasing ecosystem and species
resilience to climate change impacts, and minimizing the
loss of existing beaches from erosion and sand mining. To
minimize the impacts of erosion, rehabilitation works are
commonly undertaken along coastal zones. These include
the installation of rock revetment, mangrove propagationin
high risk areas, and beach replenishment and management.
It must be noted, however, that replenishment is expensive
and can be detrimental to overall coastal dynamics. Hence,
it must be carried out in a technical sound and sustainable
manner.

The banning of beach sand mining in some SIDS has
contributed to reducing erosion and helping ecosystem
recovery. For example, in Mauritius, sand mining has been
banned since 2001 and coastal rehabilitation work was
undertaken to reduce coastal erosion?. Subsequent surveys
have shown a regeneration of the marine ecosystem,
with colonization of the sandy bottom by seagrasses,
macroalgae, and corals (Environment Mauritius 2011).
However, for beach sand mining to be effective, alternate
sources of sand need to be identified.

There is a critical need for further research, including
on ecological-geomorphological linkages to improve
responses to

understanding of sediment production
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different ecological and environmental change scenarios
and dependent landform vulnerability.

Overall, effective management of beach and coastal areas
will require the adoption of an integrated approach such as
Integrated Coastal Zone Management, which incorporates

ecosystem-based management, as described under Issue
010. Also, new science is emerging on estimating erosion
particularly of low-lying coral islands (for example, Kench
and Cowell”), which should be considered in making
management decisions.

27 http://www.tiempocyberclimate.org/portal/archive/issue46/t46a2.htm
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Issue 007: Decline of Agrobiodiversity and Ecosystem
Functions Affecting Food and Livelihood Security

Current Situation

t is now well-recognized that there is an ecological

dimension to achieving food and nutrition security?.

Several recent studies and assessments including
Jackson and others (2005), FAO (2010), Sunderland (2011),
Boelee (2011), UNEP (2012a), Benayas and Bullock (2012),
and CBD (2013) have highlighted the important role
that biodiversity and ecosystem functions play in food®
production.  Biodiversity is essential for productivity,
ecosystem functions, and adaptability to climate change
(Frisonand others2011). Itisclearthatagriculture**depends
on a resource base comprised of land and water as well as
ecosystem services such as soil formation, nutrient cycling,
climatic condition, and on-farm and off-farm biodiversity,
otherwise referred to as agrobiodiversity®* or agricultural
biodiversity.  Agrobiodiversity  provides  important
ecosystem services essential for food production including
pollination, disease control, and pest management as well
as resilience to abiotic stresses such as droughts and floods.

28 See UNEP (2012a). Avoiding future famines: strengthening the ecological
foundation of food security through sustainable food systems. http://www.unep.
org/publications/ebooks/avoidingfamines/

29 Food here refers to crops, animals, and fish.

30 Although agriculture generally refers to the cultivation of plants and animals
including fish, here agriculture refers to the cultivation of only food crops
and rearing of livestock, unless indicated otherwise. Fisheries are discussed
separately under Issue 008.

31 According to the Convention on Biological Diversity (CBD), “agricultural
biodiversity is a broad term that includes all components of biological diversity of
relevance to food and agriculture, and all components of biological diversity that
constitute the agricultural ecosystems, also named agro-ecosystems: the variety
and variability of animals, plants and micro-organisms, at the genetic, species
and ecosystem levels, which are necessary to sustain key functions of the agro-
ecosystem, its structure and processes”.

A breakdown in traditional species-rich agro-ecosystems
and the loss of their agrobiodiversity and ecosystem
functions is one of the most rapidly emerging threats
to food and livelihood security in SIDS. Thaman (2008)
stated that agrobiodiversity in the Pacific Islands is
being rapidly eroded due to several factors including
“increasing monoculture, monetization, urbanization, and
because mainstream biodiversity conservation initiatives
concentrate on endemic or charismatic native organisms,
intact terrestrial and marine ecosystems and species
survival”. This is corroborated by Sebastian and others
(2010) who observed that agrobiodiversity is increasingly
being threatened in the Asia, Pacific, and Oceania regions
(which include some SIDS) due to simplification of
ecosystems and species diversity as well as cultivation of
a few preferred plant varieties. Other factors responsible
for agrobiodiversity loss include mechanized farming, pest
and disease infestations, use of inorganic fertilizers and
pesticides, and habitat loss from deforestation.

Compounding this problem is the projected adverse impacts
of climate change and extreme events on SIDS ecosystems
and consequently their ability to support agriculture. In fact,
climate change and associated sea level rise are already
negatively impacting agriculture in SIDS and a recent
assessment indicates that this is set to worsen (IPCC 2014).

Another important dimension to agrobiodiversity and
ecosystem functions is the potential lost opportunities
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for achieving food and nutrition security because of
underutilization of the various genetic resources available
in SIDS (Jackson and others 2005; Hunter and Fanzo 2013;
Johns and others 2013). FAO (2004) has indicated that the
concentration on a few varieties or species of crops and
animals and the underutilization of traditional genetic
resources is becoming a growing concern for SIDS. Yet,
little progress has been made in addressing this issue.
Sebastian and others (2010) also reported that only a small
proportion of the agrobiodiversity in the Asia, Pacific, and
Oceania regions is being used in agricultural improvement
programmes. As stated by Frison and others (2011),
agrobiodiversity will not only serve as a traditional provider
of traits for the incremental improvement of staples,
but is also an essential element in the improvement of
food production systems. Limited capacity, incomplete
inventories and research, and lack of inter-institutional
communication and collaboration continue to make it
difficult to harness these opportunities.

Importance and Relevance to SIDS’
Sustainable Development

Agriculture is a vital determinant of SIDS’ food and
nutrition status, and thus their socio-economic well-being.
SIDS have a high dependence on subsistence agriculture
and wild harvest for food security, income, and livelihoods.
For example, 80 per cent of the population of Samoa and
the Federated States of Micronesia (FSM) live in rural areas
and are mainly dependent on subsistence agriculture,
which is also the general lifestyle of many people in the
Solomon Islands (Pacific Islands Forum Secretariat 2012).

With a limited natural resource base, fragile biodiversity
and ecosystems, and few development alternatives
in many of the SIDS, the loss of agrobiodiversity and
ecosystem functions is a potentially serious constraint to
their sustainable development.

Moving Forward

Lasting food security — a food production system that is
resilient to environmental and economic shocks — requires
a holistic approach (Boelee 2011; UNEP 2012a) and should
include efforts to conserve existing biodiversity and restore
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degraded ecosystems. As stressed in the recent Japanese
Satoyama-Satoumi Assessment®, the conservation and
enrichment of traditional polycultural rural agricultural and
coastal ecosystems is seen as one of the best options for
achieving sustainability on islands, and SIDS could consider
the assessment as a basis for conserving agrobiodiversity
and ecosystem functions.

Boelee (2011) and (UNEP 2012a) highlighted several
options for restoring and maintaining biodiversity and
ecosystem functions for agriculture, which SIDS could
choose to adapt according to their circumstances. These
options include improved soil management practices,
integrated nutrient management, integrated pest
management, agroforestry practices, integrated livestock
management, improving and maintaining the diversity of
geneticresources, and implementing alandscape approach.

Implementing the above measures, however, requires
support for many of the largely subsistence SIDS farmers.
It also requires more research to help SIDS maximize
the opportunities associated with their wealth of
genetic resources in the context of food security and
livelihoods. An opportunity for SIDS to acquire relevant
knowledge is through the work on agrobiodiversity
of the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES). Additionally,
the Secretariat of the Pacific Community (SPC) is taking a
leading role in the conservation of genetic resources in the
Pacific SIDS through the Centre for Pacific Crops and Trees
(CePaCT)*, and this type of initiative could be replicated
across the SIDS.

Restoring agrobiodiversity in SIDS presents an excellent
opportunity for transitioning to a green economy that
takes into consideration the sustainable development
priorities and economic and social conditions of individual
SIDS. This transitioning may, however, require introducing
specific policies and measures geared towards institutional
reform, sustainable financing and incentives, investment in
technology, and awareness raising. As increasingly shown
in the literature, opportunities for a green economy and

Credit: Shutterstock/162794027

32 See: http://archive.ias.unu.edu/sub_page.aspx?catiD=1043&dd|ID=1042
33 See http://www.spc.int/Ird/the-centre-for-pacific-crops-and-trees-cepact




achieving sustainability need not necessarily take the
form of intensive agriculture. Instead, the broadening and
deepening of initiatives that promote small-scale eco-

associated with the loss of agrobiodiversity and ecosystem
functions and help transition to a green economy (UNEP
2012b and references therein).

sensitive food production may avert some of the problems
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Issue 008: Overfishing and Potenti