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Invasive species — drivers
of ecological change

Globally, invasive alien species (IAS) of plants
and animals are considered a major threat to
native biodiversity, with the International Union
for Conservation of Nature (IUCN) citing their
impacts as “immense, insidious, and usually
irreversible”.! Whether introduced accidentally or
deliberately into a natural environment, IAS
threaten the ecological stability of invaded
habitats and native species therein, as these are
highly sensitive to various interactions with these
non-native species (e.g. predation, competition
and herbivory). Impacts include serious
biodiversity loss (sometimes even the extinction
of native species), transmission of disease to
humans, and economic damage, for example, crop
losses and infrastructure damage. It is estimated
that 11 percent of the about 12 000 alien species
in Europe are invasive, causing significant
environmental, economic (estimated at

US$13 billion annually for the European Union
[EU])? and social damage. Considering recent
trends, it is reasonable to expect that the rate of
biological invasions into Europe will increase in
the coming years. A multiplicity of pathways (e.g.
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increased international trade and travel) and
vectors (e.g. crop seed, angling equipment)
currently exist to facilitate and indeed hasten the
introduction and spread of potential IAS
throughout the globe. Climate change may
exacerbate the problem. Although not all non-
native species introductions result in harmful or
damaging outcomes, current evidence indicates
that the increasing scale of IAS introductions
necessitates serious scrutiny and, moreover, a
coordinated international response.

Examples of aquatic IAS - the case of Ireland

A great deal of research and control work has
been conducted on specific aquatic IAS threats in
Ireland, some examples of which are presented
below. Although the issues and solutions are
country-specific, they are also of wider relevance
to other countries around the world.

Chub (Leuciscus cephalus) is a non-native fish
species with the potential to become invasive in
Irish rivers.® One serious consequence of
introducing chub into Irish rivers is the
possibility of introducing pathogens to which
native species have no resistance. Moreover, if
populations of chub species were to become
established, they could adversely effect
indigenous fishes, including salmon (Salmo salar)
and brown trout (Salmo trutta), via direct
predation and competition for food and space.
Chub were illegally introduced to the Inny River,
a tributary of the Shannon River, by anglers in
the early 2000s, and their presence was
confirmed in 2005. Inland Fisheries Ireland
commenced an eradication programme in 2006,
employing electric fishing to physically remove
chub from the river. This programme continued
until 2014. All chub removed were euthanized.
Between 2010 and 2014, electric fishing
operations recovered no further chub, and anglers
did not report any chub in the river. Therefore, it
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is presumed that the species has been
successfully eradicated from this river.

Water primrose (Ludwigia grandiflora) is a
wetland and aquatic plant species that is highly
invasive in the British Isles and mainland Europe.
It was first reported in Ireland in 2009 in an
ornamental pond. Subsequent investigations
revealed its presence in other ponds in the
vicinity. Inland Fisheries Ireland commenced a
programme of herbicide control at all infested
ponds in 2010 and this continued until 2012.
Monitoring at all of the treated sites (and many
others in the area) in 2013, 2014 and early 2015
revealed no specimens of water primrose.

In 2005, the first record of curly leaved
waterweed (Lagarosiphon major) in a natural lake
(Lough Corrib, 18 000 ha) in Ireland was
confirmed.* Lagarosiphon is a highly invasive
submerged aquatic plant that rapidly overgrows
suitable habitats and competitively excludes
native biota. Inland Fisheries Ireland acquired
EU funding, and a comprehensive research and
management programme was put in place. By
the end of this programme (2013), using
traditional and novel weed control methods,® the
lake area covered with this weed had declined
from 92 ha to less than 10 ha, and significant
habitat rehabilitation had been achieved. Weed
control operations have continued on the lake,
although currently there is minimal impact on
native biota and recreational activities in this
large watercourse.

Zebra mussels (Dreissena polymorpha) have wide-
scale impacts on water quality and ecology in
Irish waters.® Following ecotoxicological testing
on non-target organisms,” an open water trial in
Ireland in 2013 demonstrated that, under
optimum conditions, zebra mussels can be
effectively controlled using a natural,
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environmentally friendly product comprised of
Pseudomonas fluorescens.

In an effort to regularize the response to the
recognized threat posed by IAS across all EU
countries, the EU published a draft Regulation in
September 2013, and this entered into force
across the EU in January 2015.% The Regulation
aims to prevent, minimize and mitigate the
adverse impacts of IAS on biodiversity and
ecosystem services, as well as limiting social and
economic damage through prevention, early
detection and rapid eradication, and
management. The Regulation requires the
provision of a list of IAS of concern to the EU and
its member countries. This list, which contains
37 species, was issued in January 2016.

An international conference (Freshwater
Invasives — Networking for Strategy, Galway,
Ireland, April 2013) was designed as a think-tank
to determine the most urgent and pressing IAS
issues in Europe (28 countries of the EU and
other European countries) and to provide focus to
the Regulation prior to its publication. More than
100 delegates, including international expert
academics, applied scientists, policy-makers,
politicians, practitioners and representative
stakeholder groups, attended expert
presentations and then spent two days
contributing to collaborative workshop sessions
in order to elucidate the “Top 20” IAS issues in
Europe (Table 20). Workshops used a horizon-
scanning and issue-prioritization approach’ to
develop this list, with all delegates involved in
developing the process in the lead-in months
before the conference. Essentially, each registrant
prioritized IAS through an iterative scoring
system prior to and during the conference, with
all submissions finally collated into four broad
pillars: (i) biosecurity; (ii) management and risk
assessment; (iii) policy; and (iv) economics.
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Further discussions and scoring resulted in the
“Top 20” issues that the EU faces with regard to
IAS (Table 20).!° An examination of these issues
revealed a number of important cross-cutting
themes that will help focus the response within
Europe to these issues, as well as being relevant
more globally.

Important cross-cutting
IAS themes

Although the workshop sessions were divided
into four distinct pillars (above), several
important cross-cutting themes that warranted
further discussion did emerge from the

“Top 20”7 issues.

Knowledge exchange requirements

Each of the four pillars highlighted the need for
consolidation of knowledge. In fact, more than
50 percent of the issues concerned knowledge
requirements. This varied from diverse education
and training needs required for biosecurity and
risk assessment, to the development of
communication networks for early warning
systems. There is an identified requirement for
increased awareness of IAS among both the
public and the legislature. Outreach programmes
for the public are needed to minimize accidental
introductions of IAS. Knowledge exchange
between scientists, practitioners and policy-
makers should be encouraged in order to:
improve channels of communication; improve
understanding of individual roles; and develop a
coordinated approach to IAS management. There
is also a need to disseminate the advantages of
new technologies. Policy-makers also require
education on the existence of non-market costs
and, in order to evaluate these costs, biologists
need to network effectively with socio-
economists to develop combined analyses.
Coordinated international best practice for
biosecurity and risk assessment has to be
developed through a consistent and informed
approach. This requires knowledge sharing and
networking among international experts. A
similar approach could address knowledge gaps
in risk assessment methods. Knowledge
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requirements identified in the “Top 20” list can
be broadly categorized under two headings,
training and networking, each of which has
associated resource issues.

Financial and human resource issues

Resource issues were identified on both the
national and international levels of scale. The
conference delegates explicitly stated the need
for a centralized funding source at EU level to
remediate the current lack of funding, specialist
staff and appropriate equipment needed for [AS
management. Evidence of the total pecuniary
and societal costs of invasions allows for better
decision-making in IAS management and could
increase necessary resourcing. In order to
leverage funding, effective cost analysis and
non-market evaluations need to become part of
IAS management. Financial resourcing is also
required in order to target the research and
development needed to increase the confidence
levels in risk assessment methods. Funding is
required for all of the “Top 20” IAS issues.
However, investment in priority actions
including networking (to inform management),
outreach (to mitigate accidental spread), new
technologies (for control) and cost analysis (to
inform priorities for management decisions) will
substantially reduce the economic and ecological
long-term costs of invasions.

Developing common strategies

There is currently no consistency of approach to
or coordination of biosecurity between EU and
non-EU countries. This is unacceptable as
biosecurity activities need to start offshore or
pre-border in order to reduce the risks of
invasion. The conference outcomes recommended
the sharing of best practice in Europe and further
afield via established fora (e.g. New Zealand Bio-
Protection Research Centre; South Africa Centre
for Invasion Biology; Australian Department of
Agriculture and Water Resource; Great Britain
Non-native Species Secretariat). These fora could
also be used to develop standards to prevent the
introduction of IAS and to provide an
international system for early warning
mechanisms. A lead organization is required at
the national level within each EU country to
coordinate rapid response, and expert panels are »



TABLE 20

“TOP 20" INVASIVE ALIEN SPECIES (1AS) ISSUES IN EUROPE

Routine and rigorous application of biosecurity is essential to minimize new introductions,
Biosecurity awareness spread and impacts. However, application needs to be consistent across sectors (e.g.
agriculture, pet trade) and among European Union (EU) countries.

Coherent EU legislation for effective Fragmented EU legislation needs to be unified and include an agreed framework for risk
biosecurity assessments, border checks and requirements for rapid reaction to new IAS.

The EU needs to learn salient lessons from other countries with effective IAS strategies, such

International blosecurlty best practice w15 N Zealterng) aral Al

Regu|atory framework to prevent

ntroduction of IAS Gaps in international trade rules need to be plugged to prevent new IAS introductions.

: . lequate resources o appropriately tackle IAS and prevent new IAS introductions are
Dedicated and appropriate resources Adequat to appropriately fackle IAS d(f f IAS introducti
for IAS Pprop! essential. They include suitably experienced staff and finances for equipment, and there
should be an emphasis on both long- and short-term initiatives.

Detecting IAS incursions at the earliest possible time, when(fopubﬁons are still smaill,
New technologies for early detection provides the best opportunities for rapid response; hence, drones, cameras, environmental
DNA detection and other technologies are urgently required.

Early detection and appropriate rapid response are acknowledged as vital components in
Early warning mechanisms invasive species management; hence, information sharing and alert systems need to be rapid
and effective.

Rapid risk assessment methods to
prioritize future invasion events

Standardized pan-European risk As resources to tackle IAS will always be limited, it is necessary that streamlined and focused
assessment to underpin EU IAS risk assessments common to all EU countries be in place to inform management decisions.
black list!

Knowledge gaps in risk assessment

Economic considerations should form part of risk assessments such that IAS that are more
likely to cause an economic problem, for example, by disruption of ecosystem services, can
be given a higher priority.

The importance of economic analysis
in risk assessment

While IAS prevention is preferable and less costly than IAS management, early defection
(e.g. through horizon-scanning programmes anJclose collaboration with IAS experts
internationally) and rapid response (e.g. by having available contingency measures,

rotocols and resources to tackle incursions immegiqfely) are the next-most cost-effective
Enes of approach and are currently badly lacking in the EU generallly.

Rapid response — a vital fool in IAS
management

Barriers to measures for tackling I1AS, such as herbicide bans and lack of powers of land

SIS [P i e entry, need to be removed to ensure effective IAS management.

New methodologies in IAS control, such as biocontrol, electric barriers, encapsulated
Novel control in IAS management poisons, and integrated multipronged approaches, show promise but need to be developed
and embraced.

Knowledge transfer to improve IAS There is often a lack of communication between policy-makers, practitioners and researchers,

management which, if overcome, could greatly improve IAS prevention, control and mitigation.

Outreach to foster improved IAS

management As |AS usually spread as the unintended consequence of people’s activities, better education
of the public and stakeholders (including fishers) could enhance prevention and early

Effective communication to raise detection; hence, aiding rapid reaction to new IAS introductions.

awareness of IAS

Non-market valuation in IAS

e As well as direct economic costs of IAS that are eosE to quantify, such as fisheries values,

other non-market measures, such as impacts on carbon sequestration, should be
incorporated in assessments of IAS threats and costs of action vs inaction.

Cost analysis in IAS management

A single agency with a clear national responsibility for IAS is reguired within each EU
country, while a coordinated approach to the control and spread of IAS to island States,
which have a unique control advantage, is imperative.

Single responsible agency — the
answer fo national IAS management

1 Roy, H., Schonrogge, K., Dean, H, Peyton, J., Branquart, E., Vanderhoeven, S., Copp, G., Stebbing, P., Kenis, M., Rabitsch, W., Essl, F.,
Schindler, S., Brunel, S., Kettunen, M., Mazza, L., Nieto, A., Kemp, J., Genovesi, P., Scalera, R. & Stewart, A. 2013. Invasive alien species —
framework for the identification of invasive alien species of EU concern (ENV.B.2/ETU/2013/0026) [online]. [Cited 15 January 2016]. http://ec.
europa.eu/environment/nature/invasivealien/docs/Final%20report_12092014.pdf
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» required in order to develop and conduct risk
assessments, as currently the responsibility for
IAS management is often fragmented with
blurred lines of responsibility between agencies.
At EU level, a single responsible agency, with
representation from the EU countries, could
provide a mechanism to achieve effective
oversight of IAS management within the EU.

The“Top 20”IAS issues
in Europe

Although the 20 identified issues relate primarily
to freshwater habitats, they are also directly
relevant to marine and terrestrial ecosystems. In
addition to the “Top 20” list, measures to mitigate
the threats posed by each issue were discussed at
length and distilled into firm recommendations.
These “Top 20” issues and management measures
represent an important tool for IAS management
throughout Europe. They also provide support to
policy-makers throughout the EU as preparations
are made to implement the new European
legislation on IAS. Table 20 summarizes the “Top
20” IAS issues identified during the workshop
sessions. These are not presented in order of
priority, and no priority ranking was sought
during the workshops.

The way forward

Although IAS are widely recognized as a major
threat to biodiversity, there is a real and present
danger that not enough priority will be given to
either prevention or management of their
introduction and spread. Without sustained
effort and resourcing, there will be further
declines in native species and habitats, loss of

| 146 |

natural capital, and threats to animal, plant and
human health.

The 2013 Galway conference contributed
significantly to shedding more light on how to
address aquatic and other IAS. Based on the
identified issues, the proposed options for
solutions can serve as a tool for IAS management
and are meant to support policy-makers as they
implement the EU Regulation on IAS. The “Top
20” TAS issues, their associated threats and
recommendations indicate that knowledge
requirements are the main driver for developing
management strategies. A new global network of
invasive species experts is being set up to develop
practical and consistent IAS management advice
throughout Europe, using the new Regulation as
a core instrument. Resourcing is vital for all

20 IAS issues, but long-term investment in
knowledge resourcing and for the development of
common strategies will provide a more
sustainable approach to IAS management,
provided that effective legislation and
enforcement are in place.

It is still unclear how EU countries will resource
effective implementation of the Regulation on IAS
within or between jurisdictions, particularly in the
light of trade movement agreements. However,
one recent positive indicator is the proposed
global assessment of IAS and their control by the
Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services!! to harness a
global network of IAS experts to advise and
support policy for decision-making on the critical
issue of IAS management. There needs to be
informed buy-in by all sectors of society in order
to develop effective IAS management and stem
further losses to global biodiversity. m
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TEN STEPS TO
RESPONSIBLE INLAND
FISHERIES -
OUTCOMES FROM A
GLOBAL CONFERENCE

In recognition of the vital role inland fisheries
play in global food security and livelihoods, the
Thirty-first Session of the FAO Committee on
Fisheries (COFI) endorsed the convening of the
Global Conference on Inland Fisheries:
Freshwater, Fish and the Future (26-28 January
2015). The conference was part of a memorandum
of understanding between FAO and Michigan
State University, and brought together about
200 scientists, resource managers and
representatives from civil society from around
the globe to address four main areas of concern:

biological assessment of inland fishery
resources;

social and economic assessment of inland
fisheries’ contribution to development;

the drivers affecting inland aquatic ecosystems
and their fisheries;

governance and policy implications for land,
water and fishery resource use and
conservation.

By addressing these areas at a global level, the
conference sought to help ensure that freshwater
ecosystems and the rich biodiversity contained
therein continue to provide ecological, social and
economic benefits to present and future
generations. The conference adhered to and built
on the Code of Conduct for Responsible Fisheries
and its technical guidelines on inland fisheries.

History

Inland fisheries have been a significant source of
food since prehistoric times. Hooks, harpoons and
fish remains are present in many archaeological
sites, and many early river-based civilizations
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even have records of management practices.
Recreational fishing is a more recent activity, and
one that has motivated systematic investigations
of inland fisheries in North America and Europe
since the late nineteenth century.

Since the Industrial Revolution, external factors
have strongly influenced the status, development
and management of the inland fishery sector.
Pollution, alteration of habitat, damming rivers,
water abstraction and the introduction of non-
native species have all affected fisheries
resources, the people who depend on them, and
the institutions mandated with their oversight.
Fishing pressure — largely unquantified but
known to be almost universally high and
frequently unsustainable — has diminished the
productive capacity of inland fisheries and
continues to have an impact on the sector.

Today, despite the considerable contribution inland
fisheries make to society, the sector is often
neglected in national and international
development discussions. Consequently, in the
competition for freshwater, other more organized
sectors, such as hydroelectricity and agriculture,
often sideline inland fisheries. The demands placed
on fisheries resources by a growing human
population’s desire for fish also compete with the
need for restrictive management to conserve stocks.

Recognizing the importance
of inland fisheries

The conference acknowledged the complex
environment within which inland fisheries
operate and examined what is needed to make
the sector more visible in national and regional
development plans. Inland fisheries provide many
important ecosystem services (e.g. food,
recreation and livelihoods), but these services are
seldom properly valued or included in
government statistics. As a result, the sector’s
contributions and importance are usually
unrecognized or overlooked by policy-makers
and governance structures. To meet today’s
challenges, the conference addressed the four
major areas of concern listed above.
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Biological assessment

In inland fisheries, the challenges and
opportunities in determining their biological
status are different from those encountered in
marine fisheries. Inland fisheries are highly
dispersed and most are of an artisanal and/or
subsistence nature, which makes them very
difficult to monitor. They are also often
characterized by seasonality of fishing activity
and a lack of institutional capacity and financial
and human resources for assessment. As a result,
estimates on what and how much is being
harvested are often very poor.

The conference participants identified the critical
need to develop and validate a variety of
biological assessment tools that are flexible,
robust and applicable at the appropriate scale to
inform fisheries managers and policy-makers.
Implicit here is the need to build capacity for
such assessments and to incorporate their data
into fisheries management and decision-making
frameworks. Promising assessment tools include:

remote sensing to help estimate fisheries
productivity and yield;

proxies for productivity based on
environmental metrics;

empirical models on fish production based on
habitat characteristics;

new technologies such as environmental DNA,
hydroacoustics and mobile phone applications;
household or market surveys.

Social and economic assessment

The vast bulk of the inland fishery harvest
comes from developing countries. Inland
fisheries play an important role in countries’
social and economic development. They support
the livelihoods of tens of millions of people
globally and contribute significantly to the diets
of billions of people in nutrition-sensitive areas
such as the African Great Lakes, Nile and Niger
basins, and the Ganges—-Brahmaputra, Mekong
and Amazon catchments. Often, inland fish
production does not enter the formal economy
and may be locally consumed or bartered. This
local trade and consumption gives policy-makers
the impression that the fisheries have little
economic value. However, there are some
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extremely high-value inland fisheries, e.g. Lake
Victoria Nile perch and the Mekong River dai
fishery. Studies presented at the conference
showed that the economic value of fish from
some rice fields exceeds that of the rice. In
addition, recreational fisheries have been
estimated to involve more than 100 million
people in North America, Europe and Oceania,
and the value of recreational fishing in the
United States of America alone exceeds

US$40 billion.> Whether commercial,
subsistence or recreational in orientation,
freshwater fisheries also contribute to defining
and sustaining diverse cultures, societies and
ways of life. Fish such as Pacific salmon, hilsa
and carp also have spiritual and symbolic value,
and the consumption of freshwater fish is
central to some religious festivals.

Inland fish also contribute to child development
and human health. Fish add high-quality protein,
beneficial fatty acids, vitamins and minerals such
as vitamin A, iodine, zinc and iron, and provide
diversity and palatability to people’s diet. With
many small freshwater species, it is customary to
eat the entire fish, thus delivering additional
nutrition to that available from consuming only
fish fillets (see section Nutrition, p. 151).

Conference participants identified the critical
need to boost the contribution of freshwater fish
to human nutrition. Possible approaches include:

Improved utilization, especially of small fish
and during early childhood development (a
critical period is the “1 000 day window” from
the start of a woman’s pregnancy to the child’s
second birthday).

Improved management of inland fisheries to
boost availability for food-insecure
populations.

Improved awareness of nutritional benefits,
particularly where supply is good but
consumption limited (e.g. education
programmes to highlight the importance of
fish for the 1 000 day window).

Strengthened collaboration between inland
fisheries and nutrition sectors to facilitate fish
consumption either from direct consumption

or in processed products. »



THE ROME DECLARATION ON RESPONSIBLE INLAND FISHERIES: TEN STEPS TO
RESPONSIBLE INLAND FISHERIES

Step Action Rationale

Accurate and complete information about fishery production from inland waters is lacking at

'V . .
Improve the assessment of local, national and global levels. Governments often lack the resources or capacity to collect

1 b|o|og|ca! production fo such information due to the diverse and dispersed nature of many inland fisheries. There is
enable science-based . Sl T % :
much scope for developing and refining biological assessment tools to facilitate science-
management
based management.
The true economic and social values of healthy, productive inland aquatic ecosystems are
often overlooked, underestimated or not taken into account in decision-making related to
2 Correctly value inland land and water use. Economic and social assessment is often difficult and valuation often
aquatic ecosystems limited. In most cases, especially in the developing world, inland fisheries are part of the

informal or local economy, so their economic impact is not accurately measured in official
government statistics.

The contribution of inland fisheries to food security and nutrition is higher in poor food-
insecure regions of the world than in many developed countries that have alternate sources
of food. Good nutrition is especially critical in early childhood development (i.e. the first

1 000 days). Loss of inland fishery production will undermine food security, especially in
children, in these areas and put further pressure on other food-producing sectors.

Promote the nutritional value
of inland fisheries

w

Many inland waterbodies do not have fishery or resource management arrangements that
can adequately address sustainable use of resources. Where management arrangements
exist, compliance and enforcement are often minimal or non-existent. This may result in
excessive fishing pressure, decreased catch per unit effort, and conflicts between fishers, as
well as changes in the productivity of fishery resources. In some areas, reductions in fishing
capacity will be required. To facilitate fishery management, it will be important to improve
access to and promote better sharing of data and information about inland fisheries
supporting the assessment—-management cyc|e.

Develop and improve
4 science-based approaches
to Fishery management

Information on the importance of the inland fishery and aquaculture sectors is often not
shared with or accessed by policy-makers, stakeholders and the general public, thereby
making it difficult o generate pori/ﬁcal will to protect inland fishery resources and the people
that depend on them. Moreover, many misconceptions exist on the needs and desires of
fishing communities.

Improve communication
among freshwater users

O

Many national, international and transboundary inland waterbodies do not have a
overnance structure that holistically addresses the use and development of the water and its
shery resources. This often results in decisions made in one area adversely affecting aquatic
resources, food security, and livelihoods in another.

Improve governance,

6 especially for shared ?
’ i

waterbodies

Water-resource development and management discussions very often marginalize or
overlook inland fisheries. Therefore, tra(?e-offs between economically and socially important
water-resource sectors and ecosystem services from inland water systems often ignore inland
fisheries and fishers. Development goals based on common needs, e.g. clean water and
flood control, can yield mutually beneficial outcomes across water-resource sectors.

Develop collaborative
approaches fo cross-sectoral
integration in development
agendas

Lack of recognition of the cultural values, beliefs, knowledge, social organization, and
diverse livelihood practices of indigenous peoples, inland fishers, fishworkers, and their
Respect equity and rights of communities has often resulted in policies that exclude these groups and increase their
stakeholders vulnerability to changes affecting their fisheries. This exclusion deprives these groups of
important sources of food as well as cultural and economic connections to inland aquatic
ecosystems.

©

Aquaculture is the fastest-growing food production sector and an important component in
many poverty alleviation and food security programmes. It can complement capture fisheries,
e.g. through stocking programmes, by providing alternative livelihoods for fishers leaving the
capture fiieries sector, and by providing alternative food resources. It can also negclfive?y
affect capture fisheries, e.g. introduction of invasive species and diseases, through
competition for water resources, pollution, and access restrictions to traditional F?shing
grounds.

Make aquaculture an
important ally

Without immediate action, the food security, livelihoods and societal well-being currently
provided by healthy inland aquatic ecosystems will be jeopardized, risking social, economic
and political conflict and injustice.

Develop an action plan for
e global inland fisheries
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» Drivers
The drivers affecting fisheries today include some
that are familiar, e.g. pollution and overfishing,
and some that are novel, e.g. competition for
water, and climate change. Less than 3 percent of
the world’s water is freshwater, and more than
half of the world’s people live within 3 km of a
surface freshwater source.” Thus, a small fraction
of all water provides a large range of
economically, culturally and ecologically valuable
services. Moreover, there is strong competition
for freshwater services from among a growing
human population. Competition for freshwater
has been a source of conflict, but it could also
become a catalyst for confidence building,
cooperation and, perhaps, conflict prevention.™

As a result of this competition for water resources,
many other sectors influence management and
allocation decisions for inland water systems, and
this affects the quality and magnitude of fish
production and the resulting benefits. The
development and management of hydropower,
transportation, agriculture, mining, oil and gas
extraction, forestry, tourism, recreation and
aquaculture all exert their influence on freshwater
systems and their fishery resources.

Climate change is another key factor affecting
inland aquatic ecosystems. In 2010, global
energy-related greenhouse gas emissions
reached a record high of 49 billion tonnes. The
Organisation for Economic Co-operation and
Development projects that such emissions will
increase by almost four times by 2050, thereby
changing environmental conditions, including
temperature, precipitation and river runoff.’®
These changes will certainly have an impact
on fisheries.

The conference noted that addressing the drivers
affecting inland fisheries will require that
communities and resource managers, inter alia:

become aware of the impacts other sectors
have on inland fisheries and take action to
address those impacts;

promote a catchment and ecosystem approach
to integrated management of land, water and
natural resources;
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» understand that adaptive measures will be
necessary to enhance resilience to climate
change.

Governance and policy

Good governance comes from good information,
meaningful stakeholder involvement, and
commitment from government, non-government
stakeholders and private industry. Mainly due to
a lack of resources and relevant information,
current national institutions and governance
systems are generally ill-equipped to deal with
the above drivers and increasing pressures on
inland fish and fisheries. Only by effectively
demonstrating and recognizing their value and
contribution will these fisheries be appropriately
represented in the governance process. The
conference highlighted that good governance
encompasses both ecological as well as human
well-being. However, achieving both is
challenging, due in part to the tendency to divide
freshwater resource users into sectors that do not
coordinate their use of these waters.

To systematically explore how governance of
inland water systems and their associated fisheries
can be made more effective, the conference
addressed the following three components:

guiding principles of governance — the values
and ideals;

governing institutions — those overseeing and
controlling the governance processes for
solving problems and creating opportunities;
opportunities and solutions — the manners,
methods and systems for governing the sector,
including the use of policies and management
that are the immediate tasks of fishery
managers and policy-makers for this sector,
and the need for stakeholder involvement and
integration among sectors.

The participants identified the key issues for
improving governance of freshwaters and their
fisheries:

» cross-sectoral integration in the development
agendas for freshwater ecosystems;

» governance mechanisms on shared
waterbodies;
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the rights of indigenous people and other
stakeholders dependent on inland fisheries;
the role of aquaculture;

fisheries management;

communication among institutions and
stakeholders.

Ten steps — the Rome
Declaration on Responsible
Inland Fisheries

The ten steps to responsible inland fisheries

(Table 21) were derived from more than 120 oral
and poster presentations representing a wide
global coverage,' focused discussions and
interventions at the conference. They build on
internationally accepted guidelines and
principles.” The steps are general and not targeted
to specific groups; however, numerous entities at
various levels of government and society will need
to work together to implement them.

The ten steps are presented in an order that
represents a logical progression. For example, it is
first necessary to know what exists and how
valuable it is before information can be
communicated cogently and the sector optimally
managed (in the absence of such information, a
precautionary approach' is required). Moreover,
fisheries cannot be integrated into cross-sectoral
governance if they cannot be effectively managed
within the sector. The steps will be submitted to
the next session of COFI for endorsement.
Follow-up recommendations for implementation
of the steps will be published in the conference
proceedings and in a brief for policy-makers."
Taking these ten steps will be part of a path
towards a world where people can responsibly
use and enjoy freshwater ecosystems and their
fishery resources today and for years to come. B
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NUTRITION: FROM
COMMITMENTS TO
ACTION - THE ROLE OF
FISH AND FISHERIES

The Second International Conference on
Nutrition (ICN2), a high-level intergovernmental
meeting held in Rome on 19-21 November 2014,
addressed malnutrition in all its forms in a global
perspective. Participating governments endorsed
the Rome Declaration on Nutrition and a
framework for action, committing world leaders
to establishing national policies aimed at
eradicating malnutrition and transforming food
systems to make nutritious diets available to all.
The world community has to address great
challenges in order to provide adequate food and
nutrition security to a growing human
population, expected to top 9.7 billion in 2050.2°

Hunger and malnutrition are the world’s most
devastating problems, and inextricably linked to
poverty. About 795 million people are
undernourished globally.?! Since the 1992
International Conference on Nutrition, there has
been a significant improvement in reducing
hunger and malnutrition among the world’s
population. However, such progress has been
uneven and unacceptably slow. The fundamental
challenge today is to improve nutrition
sustainably through the implementation of
coherent policies and better coordinated actions
across all relevant sectors.

The Rome Declaration on Nutrition, adopted by
ICN2, lists 60 recommendations addressed to
government leaders.?? This declaration is a
framework for action, adopting global targets for
improving maternal, infant and young child
nutrition to be achieved by 2025.

Traditionally, nutritionists have focused on the
macronutrients that provide energy and protein.
Today, the role of micronutrients — vitamins and
minerals — in diet is increasingly recognized as
having a significant effect on development and
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health. Micronutrient deficiencies affect
hundreds of millions, particularly women and
children in the developing world. More than

250 million children worldwide are at risk of
vitamin A deficiency, 200 million people have
goitre, and 20 million are mentally retarded as a
result of iodine deficiency. Almost 2 billion
people (nearly 30 percent of the world’s
population) are iron deficient, and 800 000 child
deaths per year are attributable to zinc deficiency.

This then is the context in which the ICN2
deliberations took place. More than 20 countries
highlighted the important role that fish products
play, or should play, in meeting the nutritional
requirements in people’s diets. What follows is a
brief account of the issues, developments,
opportunities and guidance for future action that
ICN2 considered in relation to the role of fish and
fisheries in improving human nutrition.??

Fish in food and
nutrition security

In recent years, the initiatives Scaling Up
Nutrition and 1,000 Days (the impact of nutrition
during the first 1 000 days of life) have helped
focus on fish as a rich animal-source food
containing multiple nutrients for growth,
development and well-being, and specifically as a
source of essential fats for brain development and
cognition. Foods from the aquatic environment
are an excellent source of both the
macronutrients and micronutrients needed for a
healthy diet. However, whether a community eats
fish is strongly ingrained in its traditional food
habits as well as its purchasing power.

Fish is one of the most important sources of
animal protein, accounting for about 17 percent
at the global level, but exceeding 50 percent in
many least-developed countries. It also provides
other valuable nutrients such as the long-chain
omega-3 fatty acids docosahexaenoic acid (DHA)
and eicosapentaenoic acid (EPA) — important for
optimal neurodevelopment in children and for
improving cardiovascular health. There is
convincing evidence of beneficial health
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outcomes from fish consumption for reducing the
risk of death from coronary heart disease and
improving neurodevelopment in infants and
young children, when the mother consumes fish
before and during pregnancy.?

In addition to the health benefits of these
macronutrients, fish also provides micronutrients
not widely available from other sources in the
diets of the poor. Greater attention is focusing on
fisheries products as sources of vitamins and
minerals. Small-sized fish species consumed
whole, with heads and bones, can be an excellent
source of many essential minerals such as iodine,
selenium, zinc, iron, calcium, phosphorus,
potassium, and vitamins such as A, D and B.%»
The levels of these nutrients are also high in
larger fish, but highest in the parts that are
usually not eaten, such as heads, bones and
viscera. Fish products are the main natural source
of iodine and long-chain omega-3 fatty acids.
Fatty fish can also be an important and unique
source of vitamin D, which is essential for bone
health. In areas lacking sun in winter and in
cultures where the skin is not exposed to
sunshine, vitamin D deficiency is increasingly
acknowledged as a serious health problem.

Furthermore, the fisheries and aquaculture sector
is an important source of employment (see
section Fishers and fish farmers, p. 32), especially
in developing countries. The income from
fisheries contributes significantly to sustainable
rural livelihoods and, therefore, indirectly to
improved nutrition too.

Focus on nutrition from fish

If supported and developed in an
environmentally and socially responsible manner,
fisheries can further contribute towards
eradicating hunger, food insecurity and
malnutrition. Fisheries management has
traditionally focused on maximizing benefits
from capture fisheries in terms of employment,
income and exports, while trying to ensure
sustainability of the resource. More recently, the
focus has turned more towards fish as food and a
source of essential nutrients while sustaining the
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ecosystem. This is evidenced by agenda items on
fish and nutrition at recent sessions of COFI’s
aquaculture and fish trade subcommittees.

The most obvious constraint to increasing fish
consumption is availability at affordable prices to
the poor. Prices have risen as a result of
population growth, increased demand and supply
constraints. Aquaculture has helped to close the
gap, but the price of some farmed species tends to
be higher than that of the small low-value species
traditionally consumed. However, farming of
herbivorous fish such as some carps is a
significant contribution to affordable fish
products. There is growing awareness that
consumption of even small quantities of fish
makes a significant contribution to the
nutritional quality of people’s diets.

Increasing production
and diversification

In recent years, capture fishery production has
stabilized at about 90 million tonnes per year
(about 70 million tonnes for food use), while
aquaculture has continued to show sustained
growth, outpacing all other food-producing
sectors.?® In 2014, aquaculture production was
about 74 million tonnes, all assumed to go for
food use. While significant increases in capture
fisheries production are unlikely, aquaculture
could provide another 16—47 million tonnes of
fish by 2030.%

More research and development of technologies
(particularly in aquaculture) will also yield
positive results, as shown in Bangladesh and
Cambodia with small traditional species (rich in
vitamin A, iron, zinc and calcium) being grown
in polyculture with high-value fish. It is also
essential that the population in general, but
specifically pregnant women, be advised of the
need for and sources of micronutrients, especially
for infants.?®
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Improving utilization of
existing fisheries resources

The amount of the captured fish destined for
non-food use has fallen, down from 34.2 million
tonnes in 1994 to 20.9 million tonnes in 2014
(22.4 percent of total catches). The reasons for
this drop range from the increased use for human
consumption and a decrease in dedicated fishing
for feed production (due to tighter quota setting
and additional controls on unregulated fishing).
Another factor is the increased use of fish
residues and by-products, increasingly replacing
whole fish for fishmeal and fish-oil production
(see below).

More emphasis on production, consumer
access, distribution and utilization of low-cost
nutrient-rich fish (e.g. small pelagic species),
and better utilization of often-wasted nutrient-
dense parts of fish could boost availability and
consumption of fish nutrients. This would
require policy changes, infrastructure
investment and more research (including on
how to cut post-harvest losses in fisheries), as
well as consumer education.

More from less

A persistently high volume of post-harvest losses
removes large quantities of fish from the market —
up to 25 percent in many developing countries.
The reasons include: lack of infrastructure; lack of
access to credit; lack of knowledge (limited
education); and little or no access to technology.
There are physical losses due to inadequate
preservation or storage facilities, additional losses
when processing waste is not converted to edible
by-products, as well as nutritional losses due to a
reduction in quality caused by damage during
storage and processing.

Reducing post-harvest losses and discards is
technically easy but requires far-reaching policy
change and infrastructure investment. Before
expecting industry to invest in bringing fish to
market with efficient transport and functioning
cold chains, it is essential to build landing
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centres and roads linking production areas to
population centres. Access to credit must be
assured in order to encourage participation from
small-scale operators, and comprehensive
educational and technology programmes are
needed to change perceptions.

Bycatch and discards of non-commercial species
in capture fisheries represent a substantial loss in
both developed and developing countries (see
section Cutting bycatch and discards, p. 118).
Discarded bycatch is estimated to exceed

7 million tonnes of fish (see Box 10, p. 121).
Bycatch should be reduced to the absolute
minimum; however, fisheries resources already
captured should not be discarded and could make
a significant contribution to food security.
Tackling post-harvest waste and losses could add
15 million tonnes of fish to the food chain.?

In industrial fish processing, 30-70 percent of the
fish ends up as by-products, e.g. heads, viscera
and backbones.*® These by-products are usually
further processed into fishmeal and fish oil,
primarily used for feed purposes and indirectly
contributing to food security. The 35 percent of
raw material for producing fishmeal and fish oil
now based on by-products and waste rather than
whole fish is expected to continue growing.3!
Fishmeal and fish oil are highly traded products,
an important source of revenue for some
countries, and a very important feed ingredient
for the aquaculture sector, the world’s fastest-
growing food production sector.

As more fish is processed at an earlier stage and
on an industrial scale, more of the by-product
and residual raw material can be processed into
valuable products for direct human consumption.
For example, there is growing demand for fish
heads as food in Asian and African markets, a
product not considered as food elsewhere. Nile
perch from Lake Victoria are processed locally
and high-value fresh fillets exported out of the
region. However, by-products such as fish frames
have become popular on the local market and are
now important products traded at regional level.

In terms of nutrition, by-products might be of
higher value than the main product, particularly
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in terms of essential fatty acids and
micronutrients. The growing demand for fish oil
as a nutritional supplement has made it profitable
to extract fish oil from by-products such as tuna
heads. Although not yet widely done, mineral
supplements can be made out of fish bones. A pilot
project for a fish-bone-based mineral product
showed high levels of most essential minerals (e.g.
85 mg/kg of zinc, 350 mg/kg of iron and 84 g/kg of
calcium). The product was successfully mixed into
traditional school meals and much appreciated by
school children in Ghana.*

Innovative and available technologies can make
larger amounts of these nutrients available for
human consumption, allowing low-cost fish
products to play a greater role in achieving
nutrition and food security for all.

The way forward

All stakeholders, including industry, research
institutions, governments and universities, need
to work to develop the technologies and facilities
to promote the use not only of fillets but also
other parts of fish for human consumption.
Similar effort is needed to slash post-harvest
losses at production and processing levels and
fish waste at consumer level. Processing low-cost
stable products from fish by-products and fish
unavoidably caught but currently discarded could
boost food supply significantly, if accepted both
culturally and from an organoleptic point of view.
Here, it is important to match product
characteristics to local food habits. It is not
enough to try to transfer products that are
successful in one region to another. Product
development efforts must be accompanied by
progress in substituting fishmeal and fish oil in
animal feeds. This is a prime goal for industry
and academic research, and promising results are
emerging, including the selection of genetically
modified plants to produce EPA and DHA that
could replace fish oil in feed.

However, with dramatic rises and increased
volatility in food prices, the diets of the poor risk
becoming even less diverse and more dependent
on starchy staples. Therefore, there is now
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renewed emphasis on the production, distribution
and utilization of common micronutrient-rich
foods that are readily accessible to consumers.
Fish, especially nutrient-rich small fish, from the
wild and from aquaculture can play a vital role in
improving human nutrition. Micronutrient-dense
products from underutilized parts of larger fish,
such as heads, bones and liver, could also play a
much more important role for better nutrition.
However, this will require changes to
government policies, investment in infrastructure
and more research. The means must be found to
reduce post-harvest losses in fisheries, better
utilize processing waste, and make use of the
large quantities of small pelagic fish for direct
human consumption.

BUILDING RESILIENCE
IN FISHERIES AND
AQUACULTURE
THROUGH DISASTER
RISK MANAGEMENT

The Sendai Framework

From 14 to 18 March 2015, high-level
representatives of 187 Member States of the
United Nations met in Sendai, Japan, for
the Third UN World Conference on Disaster
Risk Reduction. Their aim was to agree on a
new disaster risk reduction framework to
succeed the Hyogo Framework for Action
2005-2015.%% Adopted in the aftermath of
the Indian Ocean tsunami, the Hyogo
Framework expired at the end of 2015. The
location chosen for this latest conference
was the site of another overwhelming event,
the great east Japan earthquake and
tsunami, which struck in March 2011 and
triggered the Fukushima Daiichi nuclear
accident. The conference opened on

14 March, as cyclone Pam was devastating
Vanuatu, stressing, with a renewed sense of
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urgency, the need for a post-2015
framework on disaster risk reduction.

The Sendai Framework for Disaster Risk
Reduction 2015-2030%* (the Sendai
Framework) was adopted on 18 March 2015,
with the expected outcome to achieve, by
2030, a “substantial reduction of disaster
risk and losses in lives, livelihoods and
health and in the economic, physical, social,
cultural and environmental assets of
persons, businesses, communities and
countries.”®® One of the main features of the
Sendai Framework is the shift in focus from
managing disasters to managing risks.?¢
This is also reflected in its overall goal:
“Prevent new and reduce existing disaster
risk through the implementation of
integrated and inclusive (...) measures that
prevent and reduce hazard exposure and
vulnerability to disaster, increase
preparedness for response and recovery,
and thus strengthen resilience.”?’

To assess progress made towards achieving the
above mentioned goal and outcome, the Sendai
Framework also contains 7 global agreed targets,
which were absent from the Hyogo Framework,
and a set of 13 guiding principles to inform its
implementation, including:

the primary responsibility of States to prevent
and reduce disaster risk, including through
international cooperation;

an all-of-society engagement and partnership,
requiring the empowerment, inclusion and
participation of people disproportionately
affected by disasters, especially the poorest;
addressing underlying disaster risk factors,
such as climate change and variability, and
compounding factors, such as unsustainable
uses of natural resources;

Building Back Better, an approach articulated
by the evaluation of the response to the 2004
Indian Ocean tsunami and one that the
fisheries community is very familiar with;

the provision of adequate, sustainable and
timely support (finance, technology and
capacity development) from developed
countries.
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The Sendai Framework, which is the first major
agreement of the post-2015 development
agenda,®® has four priorities for action:

1. Understanding disaster risk.

2. Strengthening disaster risk governance to
manage disaster risk.

Investing in disaster risk reduction for
resilience.

Enhancing disaster preparedness for effective
response and Building Back Better in recovery,
rehabilitation and reconstruction.

Finally, the Sendai Framework encompasses a
broader range of hazards than did its predecessor.
It applies to small-scale and large-scale, frequent
and infrequent, sudden and slow-onset disasters
caused by natural or human-induced hazards, as
well as related environmental, technological and
biological hazards and risks.

The human and economic
costs of disasters

Why is there the need for change? In the past
ten years of implementation of the Hyogo
Framework, there has been some progress in
reducing losses from disasters in certain
countries and for some hazards. Cyclone
Phailin, which hit the State of Odisha, India, in
October 2013 and killed 47 people, is an example
of this. Fourteen years earlier, in October 1999,
another cyclone had struck the same area with
the same intensity but killing 9 848 people.
However, losses from disasters remain high.
Between 2005 and 2015, more than

700 000 people lost their lives, more than

1.4 million were injured, and 23 million were
displaced as a result of natural disasters. The
total economic loss for the period 2005-2015
exceeded US$1.3 trillion.* It is estimated that
natural and human-induced disasters caused
US$113 billion in economic damage in 2014.%°
Disaster risks are also increasing due to climate
change.*! In the Caribbean, it is estimated that
climate change will contribute an additional
US$1.4 billion to expected annual losses from
cyclone wind damage alone.*? This figure
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excludes additional losses from storm surges due
to sea-level rise.

Developing countries are disproportionally
affected by disasters. The period 2004-2013
includes three years with more than

200 000 people reported killed in major events
affecting developing countries: the India Ocean
tsunami in 2004 (226 408 deaths); cyclone Nargis
in Myanmar in 2008 (138 366 deaths); and the
earthquake in Haiti in 2010 (225 570 deaths).** In
2013, most disaster victims were due to typhoon
Haiyan in the Philippines, which ranked among
the world’s most serious disasters that year,
affecting 16.1 million people.**

Disasters in many developing countries
undermine their capacity to invest and achieve
sustainable development. Speaking at the Third
World Conference on Disaster Risk Reduction,
Baldwin Lonsdale, President of Vanuatu, told
delegates that the damage on the Pacific island
nation caused by the category-five cyclone Pam
had been “unprecedented”: “This is a major
calamity for our country. Every year we lose 6%
of our GDP to disasters. This cyclone is a huge
setback for the country’s development. It will
have severe impacts for all sectors of economic
activity including tourism, agriculture and
manufacturing. The country is already threatened
by coastal erosion and rising sea levels in
addition to five active volcanos and
earthquakes.”®

According to a recent assessment conducted by
FAO in the period 2003-2013, the agriculture
sector — including fisheries and aquaculture —
absorbs 22 percent of the economic impact caused
by medium- and large-scale natural disasters in
developing countries.* More specifically, disease
outbreaks have reportedly cost the aquaculture
industry tens of billions dollars in the last

20 years.*” The fisheries and aquaculture sector is
particularly vulnerable to disasters. It was one of
the sectors most severely affected by typhoon
Haiyan, in 2013, with up to 400 000 fisherfolk
affected and an estimated 30 000 fishing vessels
damaged or destroyed.*® The vulnerability of
small-scale and artisanal fisheries to disaster risks
and climate change is recognized in the Voluntary
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Guidelines for Securing Sustainable Small-Scale
Fisheries in the Context of Food Security and
Poverty Eradication (the SSF Guidelines), which
were adopted at the Thirty-first Session of COFI in
June 2014. In particular, the SSF Guidelines
underline the need to build resilience to disasters
and climate change along the seafood value chain
using a human-rights-based approach, in full and
effective consultation with fishing communities,
and to develop appropriate policies and plans and
ensure access to funds.*

However, in order to decide on appropriate
investment and measures to reduce or prevent
disaster risks, there is a need to better
determine the types of hazards that cause the
greatest losses to the fisheries and aquaculture
sector. In an attempt to do so, FAO reviewed

78 post-disaster needs assessments undertaken
in 48 countries in Africa, Asia and Latin
America between 2003 and 2013.%° Of the
economic impacts caused by medium- and large-
scale natural hazards absorbed by the
agriculture sector (22 percent of the total, as
stated above), economic impacts on fisheries and
aquaculture represented 6 percent of all damage
and losses within the agriculture sector, for an
estimated cost of US$1.7 billion. The FAO review
found that the 2004 tsunami had had the
greatest economic impact on fisheries and
aquaculture, at more than US$500 million in
India and Indonesia.?' In Indonesia, the disaster
almost paralyzed the sector and the livelihoods
of communities that depended on it, with
extensive damage to boats, harbours and fish
ponds.* Fisheries also tend to suffer more in
small island developing States, because of the
dependence of these States” economies on the
fisheries sector as well as the role the sector
plays in food security and employment. In
Maldives, the sector was badly hit by the 2004
tsunami, with 70 percent of the economic impact
on the agriculture sector from fisheries. Fishing
harbours, boatsheds, fishing vessels and
equipment, ocean cages, fish processors and
equipment, fishery institutes and other assets
were lost or seriously damaged.

Storms and severe weather events can also have
severe impacts on fisheries and aquaculture.
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According to the above FAO review, storms
(including hurricanes and typhoons) cause about
16 percent of the economic impact of disasters on
fisheries, followed by floods with 10 percent. In
Myanmar, cyclone Nargis (2008) affected about
2.4 million people out of an estimated

7.35 million people living in the townships hit,
mainly in the country’s Ayeyarwady River delta.
The people of the delta area are primarily
farmers, fishers and labourers, with a smaller
proportion engaged in service industries and as
traders.® The damage to capture fisheries, both
marine and inland, and aquaculture was mainly
caused by the high winds and the storm surge,
and was estimated at US$27 million. This
included damage to post-harvest capabilities, i.e.
the loss of ice plants and cold storage facilities,
fish processing, marketing and transport
infrastructure, and substantial damage to
commercial intensive aquaculture. In addition to
this, total losses from production forgone
amounted to US$117 million.>* Inland fisheries
suffered the largest damage in terms of number
of lost or damaged boats, although the overall
damage value of the inland boats was
significantly less than for the marine fisheries
fleet. In addition to this, the massive loss of these
(inland fisheries) small multipurpose boats had a
serious impact on the livelihoods of the
households involved.

Fisheries and aquaculture are also affected by
droughts. In Kenya, the sector was one of those
affected by the 2008-2011 droughts. At the time
of the disaster, the fisheries sector contributed
about 5 percent of gross domestic product and
played a significant role in the social and
economic development of the country through
employment creation, revenue generation and
food.?® The sector supported about a million
people directly and indirectly, working as fishers,
traders, processors, suppliers and merchants of
fishing accessories, and employees and their
dependants. The total values associated with
fisheries due to the rainfall deficit and high
temperatures amounted to KES4 163.6 million
(US$52 million), consisting of KES3 661 million
(US$46 million) in losses and KES502.6 million
(US$6 million) in damage. The damage
represented the value of destroyed fish ponds,
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pond liners and fishing gear, while losses
occurred from a reduction in catches by the
fishers, reduced harvests from the ponds, and
higher production costs from repair of fishing
craft.”® Other consequences from the drought also
included: distances of landing sites / beaches
from lake shore increasing by up to three
kilometres, causing fishers to incur extra costs to
transport fish to the landing sites; increased
fishing intensity caused by receding lake levels
and reduced fishing area as well as by the influx
of farmers into fishing after their crops failed and
livestock died; and food insecurity as production
levels fell and the price of fish increased due to
lower catches.?”

What needs to be done

While there are clear indications that disasters
have impacts on the fisheries and aquaculture
sector, as noted in the FAO review (above), the
sector tends to be under-reported in post-disaster
needs assessments. Further efforts are needed to
quantify and report damage and losses to the
sector in order to understand and address the
main challenges. At the global level, FAO is
taking steps to develop a methodology to monitor
damage and losses suffered by agriculture,
including fisheries and aquaculture. The overall
objectives are to gain a more complete and
comprehensive understanding of disaster impacts
on the agriculture sector and to provide
appropriate responses. Policies and measures to
strengthen the resilience of marine capture
fisheries, for example, would need to consider
storms, waves and surges or tsunamis, which
tend to cause the greatest impact; whereas for
inland fisheries and aquaculture, it is necessary
to consider the impact of floods and droughts.

Furthermore, fishers and fish farmers need to
understand more fully the different threats and
associated risks posed by climatic variability,
climate change and other external threats likely
to have disastrous effects on the sector and on
their livelihoods. They must be empowered to
assess the changes to local conditions, through,
for example, simple environmental indicators
(such as water temperature, salinity, water level,
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water transparency, and fish health indicators)
and to respond accordingly. Local, district,
national and regional knowledge networks are
needed to analyse and share the information
collected/provided, and to assess the risk level
and potential responses.

Progress has still to be made in strengthening
disaster preparedness and response. Fisheries
and aquaculture constitute a complex sector.
With appropriate attention to the specific
characteristics of the sector, and appropriate
guidance and specific expertise, responding to
the needs of the sector in a disaster situation
can also bring significant dividends in terms
of relatively rapid recovery, vital contributions
to food security, generating significant
economic spin-offs and restoring livelihoods
in a sector that often employs significant
numbers of people. The process of
rehabilitation and reconstruction in fisheries
and aquaculture can also create significant
opportunities for Building Back Better and for
addressing some of the weaknesses and issues
in the sector, particularly in terms of
overexploitation of resources and damage to
fisheries ecosystems. It can also enhance the
contribution of the sector to long-term
economic growth. In this regard, FAO has
developed guidelines to respond to
emergencies affecting the fisheries and
aquaculture sector. It has also produced a
training programme and material with the
overall purpose of improving the quality of the
design, implementation and assessment of
fisheries and aquaculture interventions. The
guidelines and the training programme draw
on best practice and experience in responding
to disasters that have affected fisheries and
aquaculture and in supporting people working
in the sector to rebuild their livelihoods.%®

Another important consideration highlighted in
the guiding principles of the Sendai Framework
is the need to reduce and manage underlying
risks. One underlying driver of disaster risk is
the health of the aquatic ecosystem and
associated biodiversity, including of wetlands,
coral reefs, mangroves and threatened species
and marine stocks.”’
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Conclusions

Promoting sustainable aquatic resource
management through the development and
implementation of ecosystem friendly and
participatory policies, strategies and practices
should be given priority in order to reduce,
prevent or mitigate impacts from disasters.
Prevention and mitigation activities, before and
after disasters, are also key to reducing risks. For
example, a more diverse and lengthy seafood
value chain can increase livelihoods resilience
and facilitate a quicker recovery from
emergencies and protracted crises. Recognizing
the importance of fisheries and aquaculture in
resilience building and in food security and
nutrition, regions and countries have developed
good practices in disaster risk reduction and
management. These examples need to be
captured, validated, replicated and upscaled.

Finally, fisheries and aquaculture sector
development plans and investments should
systematically include disaster risk reduction and
management. This is especially important in
countries facing recurrent disasters and where the
sector is important for food security, nutrition,
livelihoods and overall development. Humanitarian
and development aid should reflect more
consistently the impacts that disasters have on
fisheries and aquaculture, and the opportunities
the sector offers for rapid recovery and for Building
Back Better. While the disaster burden is often all
too real and at times may seem inescapable, risks
and losses to the sector can be reduced and even
prevented if appropriate policies, measures and
investment are implemented. M
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GOVERNANCE,
TENURE AND USER
RIGHTS: A GLOBAL
FORUM ON RIGHTS-
BASED APPROACHES
FOR FISHERIES

FAO and the Government of Cambodia
co-organized Tenure and Fishing Rights 2015: A
Global Forum on Rights-based Approaches for
Fisheries® in Siem Reap, Cambodia, from 23 to
27 March 2015.%' The purpose of the forum was to
foster mutual understanding of the challenges
facing fisheries stakeholders and to find common
ground and options for empowering fishers and
fisheries now and in the future. The forum was,
in part, inspired by two earlier global
conferences — FishRights99% and Sharing the
Fish '06° — and sought to broaden those previous
discussions beyond commercial/industrial
fisheries and to cover more fisheries stakeholders
and types of fisheries. Key points identified by
the forum are discussed below and summarized
in Box 14.

The forum’s 140 participants (from 38 countries)
discussed the importance of tenure and rights
for environmentally, socially and economically
responsible resource management in fisheries.
Participants identified various practices and
lessons learned based on their own experiences
in a wide range of fisheries and rights-based
management systems. Case studies presented at
the forum featured both developing and
developed countries, and included testimonies
of individually based and community-based
fishing rights.

Designed as an interactive event, the forum
programme consisted of: (i) scene-setting
presentations, which focused on the main
elements, challenges and practices of tenure and
rights in fisheries; (ii) discussion panels, which
provided a diverse range of perspectives from
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various stakeholders from all over the world,
including governments, gender specialists, civil
society organizations (CSOs), fishers, fishing and
indigenous communities, academics, non-
governmental organizations (NGOs), and
industry; and (iii) working groups, which
reported back to plenary sessions on the results
of their deliberations. A common thread
throughout the forum discussions was that there
is no single best example of rights-based
approaches and that there are many options for
empowering fishers and clarifying their rights.

Key points

Broad norms

There is a suite of broad norms applicable to user
rights discussions. A holistic approach is
increasingly becoming the basis for discussions
on fisheries management, and this was evident
throughout the forum. Since the approval of the
Code of Conduct for Responsible Fisheries in
1995, several new complementary instruments
have been approved: the Right to Food; the UN
Declaration on the Rights of Indigenous Peoples;
the Voluntary Guidelines on the Responsible
Governance of Tenure of Land, Fisheries and
Forests in the Context of National Food Security
(VG Tenure); and the Voluntary Guidelines for
Securing Sustainable Small-Scale Fisheries in the
Context of Food Security and Poverty Eradication
(SSF Guidelines).

Participants affirmed that all of the principles
and norms in these texts are important when
talking about tenure rights in fisheries. Indeed,
many participants highlighted that the

SSF Guidelines and the VG Tenure should be the
basis for clarifying or implementing user rights in
fisheries. The SSF Guidelines describe the
overarching context within which rights-based
systems should be developed; and the VG Tenure
provide the guidance for communities engaging
in the clarification, development and/or operation
of rights-based systems. What also became clear
at the forum is that there is still a need for
additional practical advice to help fisheries
stakeholders in tailoring user rights systems to
specific contexts.

| 160 |

Language and terminology

Precise terminology matters. The concept of
tenure has multiple interpretations, and
questions exist regarding the use of terms such as
“fishing rights”, “user rights” and “rights-based
approaches for fisheries.” These terms can — and
will — mean different things to different people
depending on culture, context and technical
backgrounds, making shared understandings and
locally appropriate definitions of them essential.
Moreover, the term “rights” can be defined so as
to better balance the trend towards
commoditization of fisheries and the people in
them with the more recent trend on human rights
that is at the heart of the VG Tenure and the

SSF Guidelines. The term “user rights” is
applicable across the entire spectrum of resource
users and beneficiaries.

Gender considerations

Issues of women's rights must be considered.
Socio-economic and cultural factors that either
explicitly or implicitly favour men — for example,
as captains or vessel owners — can create
problems in tenure systems when transfers of
rights take place. There is a need to more clearly
target and empower women throughout the value
chain so that they have rights they can exercise
on a sustainable basis. Explicit empowerment of
women can strengthen the fisheries value chain
and resolve intergenerational rights issues.

Inclusivity

Inclusive consultation processes are essential.
The forum noted that there is a collective
responsibility to manage fisheries resources by
involving the State, fishers and all resource
stakeholders from all stages of the value chain.

The forum emphasized the importance of
meaningful widespread stakeholder involvement in
the planning, development and/or implementation
of user rights systems as an essential ingredient for
success. It is important that those directly involved
(participants from small-scale fisheries, industrial
fisheries, NGOs, CSOs and government) contribute
to a common understanding of existing institutions,
the analysis of options and the identification of
specific actions. Extra care is often required in
order to involve groups such as women that may be »
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KEY POINTS FROM THE
FORUM TENURE AND
FISHING RIGHTS 2015

Broad norms. The Voluntary Guidelines for
Securing Sustainable Small-Scale Fisheries
in the Context of Food Security and Poverty
Eradication' (especially section 5a) describe
the overarching context in which rights-
based systems should be developed. In
addition, the Voluntary Guidelines on the
Responsible Governance of Tenure of Land,
Fisheries and Forests in the Context of
National Food Security? provide guidance
about the principles and the legal,
administrative and operational details of
user rights systems. However, there is still a
need for additional practical advice to help
fisheries stakeholders make sustainable
decisions in specific contexts.

Language and terminology. Careful use of
words is needed in this fisheries management
paradigm. The term “user rights” is
applicable not only to fishing but across the
entire spectrum of resource users and
beneficiaries. Decisions about the impacts of
user rights, especially on other fisheries and
resource users, should be clearly thought
through and properly articulated.

Gender considerations. Explicit empowerment of
women can strengthen the fisheries value chain
and resolve transfer-related rights issues.

Inclusivity. The processes to reach user rights
agreements are long and require patience,
focus, commitment and extensive stakeholder
and resource-user consultation and involvement.

A balancing act. When clarifying or developing
user rights, the full suite of options — which may
be territorial rights, community or other group
rights, catch shares or individual transferable
quotas, or other systems — should be considered
in the decision-making process as part of
balancing incomes and economic growth with
considerations of fairness and preserving
traditions. In selecting any fisheries
management system, limiting fishing access is
critical. Open access and uncontrolled fishing
for any capture fisheries should not be
considered.

Effective dynamic governance. No management
system is perfect. Therefore, stakeholders,
resource users and beneficiaries should look for
the system that best suits them and the
environment.

Challenges beyond the fisheries sector.
Intersectoral approaches are still much needed
to address the interface — and potential
overlapping claims and impacts — between
fisheries and other sectors.

1 FAO. 2015. The Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries in the Context of Food
Security and Poverty Eradication. Rome. 18 pp. (also available at www.fao.org/3/a-i4356e.pdf).

2 FAO. 2012. Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests in the
Context of National Food Security. Rome. 40 pp. (also available at www.fao.org/docrep/016/i2801e/i2801e.pdf).
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» disadvantaged or overlooked and so ensure their
perspective is properly considered. Consensus-
driven processes, involving stakeholders tasked to
achieve clearly defined objectives, facilitate
outcomes that the majority of stakeholders can
support. Because the development of user rights
systems can be protracted, the process requires
patience, focus and commitment.

Indigenous peoples encounter problems
preserving their traditional rights, including
fishing rights. Such rights are not written into
formal law and are often disregarded by legal
authorities and their representatives. It is
essential to ensure inclusion and involvement of
indigenous peoples in decision-making, so that
traditional knowledge is not overlooked when
formulating laws and policies on fisheries.

A balancing act

There will always be trade-offs. There is no such
thing as the “perfect” management system, as
there will always be a need to balance social,
economic and environmental objectives. Every
fishing community is different. These differences
must be taken into consideration in order to
develop an effective fisheries management
system and to reconcile economic development
with environmental sustainability.

Elements of the balancing act will include:
improved human welfare; the use of natural
resources — including fisheries —in a
sustainable and balanced manner; food
security; community development; and the
need to clarify the difference between
common access and community rights.
Nonetheless, the experiences of the case
studies presented to the forum revealed a
pattern. That is, where fishing rights are
individual, then economic and biological
results tend to be achieved while the social
outcomes in terms of social stability and
coherence may not be. In contrast, for cases of
community fishing rights, the economic and
biological outcomes tend to be weak while the
social outcomes are achieved.

In the developing world, very extensive small-scale
artisanal fisheries are typically composed of a very
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large number of fishers employing low-level fishing
technology and requiring minimal infrastructure
for landing. It is particularly difficult to introduce,
enforce or even define strong individual fishing
rights in such contexts. In these cases (which may
constitute up to half of the landings of the world’s
fisheries), some form of communally held fishing
rights and community fisheries management
seems the best option. To be successful, the
subsequent clarification of a user rights system
and the decision-making processes associated
with it must be based on the characteristics of
these communities. Whatever fisheries
management system is selected, limiting fishing
access is critical. Open access and uncontrolled
fishing should not be considered for any capture
fisheries. When clarifying or developing user
rights, the full suite of options — which may be
territorial rights, community or other group rights,
catch shares or individual transferable quotas, or
other systems — should be considered in the
decision-making process as part of balancing
incomes and economic growth with considerations
of fairness and preserving traditions.

Effective dynamic governance

Rights systems have to be built into law to
result in stability and security for all, and this
includes effective enforcement as well as access
to justice and judicial control. Fisheries
governance needs to be aware of, and able to
address, challenges such as population
increase, migration and economic crisis, which
all affect securing tenure in small-scale
fisheries. Fishery management systems cannot
be set in stone; rather, they need to be able to
evolve and adapt to changing circumstances.
Supranational approaches may be required in
some circumstances because access to and
management of fisheries can be a
multijurisdictional issue. At other times,
devolving management to local levels and
co-management approaches may be better
governance options.

The forum recognized that approaches will have
to vary and that no single solution is possible, but
common themes are: stakeholder inclusion; the
need for better transparency and accountability;
and the need for cross-sector dialogue.
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Challenges beyond the fisheries sector
Cross-sectoral issues remain unresolved. In
looking at the interface between the fisheries and
other sectors, several recurring themes emerged
that were common to all the participating
countries. These included: limited coordination
between government ministries involved in user
rights and tenure decisions beyond the fisheries
sector; the relative lack of secure tenure in small-
scale and artisanal fisheries compared with other
sectors; limitations associated with traditional
top-down hierarchical management; and a
historical tendency for governments to work with

more established industrial and economic sectors.

The forum noted that in inland fisheries there are
complex systems of overlapping and sometimes
competing rights with economic interests from
other users of water resources, such as the
electric power production industry or farming
sector (see sections Improving the valuation of
inland fisheries, p. 114, and Ten steps to
responsible inland fisheries, p. 147). In such
cases, these other sector interests can affect the
rights of inland fishers to access water and
fisheries resources. In coastal settings, other
sectors such as shipping, oil and gas (see Box 5
Petroleum and fisheries, p. 87), tourism and
tourist centres may have similar overlapping
claims and impacts.

Incorporating these other sectors into the
decision-making process requires the political
will to do so, and it can often take a long time to
bring about such a change. However, such
consultative processes are important for creating
successful management and tenure systems.

Conclusions

The forum provided a platform for sharing ideas on
how to improve tenure and user rights in fisheries.
The forum noted that, although there is no
particular “one size fits all” rights-based system,
there are common challenges that most fisheries
stakeholders face. With regard to these common
challenges, differences will arise depending on
whether a fishery is inland, coastal, community-
based, small-scale, large-scale or offshore. The
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different cases presented demonstrated the need to
adapt the design and implementation of fishing
rights to local circumstances.

In many developing countries, governance
conditions differ markedly from those in
developed countries, greatly affecting the range
of fishery reforms that may be successfully
implemented. In particular, power structures and
the rule of law are important considerations in
many developing countries, which are also often
characterized by poverty, a greater reliance on
subsistence fishing, and limited rights for
women. Decision-making processes need to
address equity and efficiency, taking into account
power imbalances.

Ultimately, any successful user rights system
must have stakeholder support and involvement.
When fishery reforms are being considered, it is
important that those directly involved contribute
to a common understanding of existing
institutions, the analysis of options, and the
identification of specific actions. Extra care is
often required in order to involve groups that
may be disadvantaged and so ensure their
perspective is properly considered.

In sum, the forum recognized that key elements
of sound fisheries policy and related management
approaches include the need to: accept the
interdependence of social, cultural, economic and
ecological needs; recognize communal rights
through shared governance and management
responsibilities; build on customary and
traditional practices; incorporate local and
indigenous knowledge systems; encourage value
chain approaches; support gender, disability
equity and youth development; and streamline or
coordinate intragovernmental responsibilities to
address broader sectoral requirements as well as
social needs in fishing communities.

Next steps

More work needs to be done on the topic of
governance, tenure and rights-based fisheries
management systems — especially for the world’s
extensive small-scale fisheries sector. In this
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regard, the forum marked a turning point in the
dialogue about fishing rights, which previously
had focused more on developed country
experiences and industrial fisheries.

In the weeks following the forum in Cambodia,
participants were surveyed to gather ideas on the
way forward on the subject of governance and
tenure in fisheries. The top three areas indicated
by respondents for future work were:

» allocation — not only allocation processes for
recognizing rights, but also the implications
thereof;

» the political economy of adopting and
implementing rights-based systems for
fisheries;

» training for capacity development related to
rights-based systems.
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Additional areas of work included:

» tools for capacity development relating to
rights-based systems — particularly for actions
on the ground - are essential and should be
developed for fishers, managers, communities
and politicians;

» financing transitions to rights-based systems
and sustainable fisheries;

» identifying diversification possibilities as well
as alternative business or livelihood strategies
for communities directly and indirectly
dependent on fisheries.

Participants emphasized the importance of
continuing the dialogue on fishing and tenure
rights, suggesting that regional meetings could
be held every one to three years, with a global
meeting every five years. ®
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ALIGNING THE FUTURE
OF FISHERIES AND
AQUACULTURE WITH
THE 2030 AGENDA
FOR SUSTAINABLE
DEVELOPMENT

Food security and nutrition represent a global
challenge, as hunger and malnutrition remain
among the most devastating problems facing the
world. The Millennium Development Goals
(MDGs) included a target of halving the
proportion of people who suffer from hunger
between 1990 and 2015. According to The State of
Food Insecurity in the World 2015," this target was
almost met at the global level, but progress was
uneven across countries and there remained
almost 780 million undernourished when the
MDGs concluded in 2015. The 2030 Agenda for
Sustainable Development and the new
Sustainable Development Goals (SDGs), which
succeed the MDGs, have the ambitious aim of
ending poverty and hunger by 2030. Food
security goes beyond guarding against hunger
and malnutrition as it exists when “all people, at
all times, have physical, social and economic
access to sufficient, safe and nutritious food
which meets their dietary needs and food
preferences for an active and healthy life.”? In
this regard, in 1996, the Rome Declaration on
World Food Security and the World Food Summit
Plan of Action laid the foundations for diverse
paths to the common objective of food security, at
the individual, household, national, regional and
global levels. They indicated that each nation
needed to adopt a strategy consistent with its
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resources and capacities to achieve its individual
goals and, at the same time, cooperate regionally
and internationally in order to organize collective
solutions to global issues of food security. They
stressed that, in a world of increasingly
interlinked institutions, societies and economies,
coordinated efforts and shared responsibilities
are essential.’ According to a UN report,* the
current world population of more than 7.4 billion
is projected to reach 8.5 billion in 2030 and

9.7 billion in 2050, with most of the increase
occurring in developing regions. Ensuring
adequate food and nutrition security to this
growing population is a daunting challenge. The
fisheries and aquaculture sector plays and can
continue to play a prominent role in world food
security. Fish is a vital source of food including
micronutrients, particularly for many low-income
populations in rural areas, and the sector also
contributes to economic growth and development
by being a source of employment, livelihoods and
income to millions of people engaged in fish
harvesting, culturing, processing and trade. This
key role has become even more important
through the significant changes being
experienced by the sector in recent decades, and
especially in the last two. With differences
among regions and countries, these
transformations include: the stabilization of total
capture fisheries production at 90-95 million
tonnes since mid-1990s; the rapid increase in
global aquaculture production, reaching about

74 million tonnes in 2014 and outpacing all other
food-producing systems; the globalization of the
industry, with substantial growth in world trade
in fish and fisheries products, particularly in
value terms; and the rising demand for fish and
fishery products.

Whether the present trends in the sector continue
will depend on a number of important
uncertainties. A key question is: Which will the
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future perspectives of development for this sector
be? Population and income growth, together with
urbanization and dietary diversification, are
expected to create additional demand and to
continue to change the composition of food
consumption towards a growing share of animal
products, including fish, in developing countries.
New and traditional demand for fishery products
from both capture fisheries and aquaculture will
put growing pressure on fisheries resources, and
the future of the sector, being influenced by
internal and external driving forces, is complex
and uncertain.

This Outlook section is composed of two distinct
parts. The first part describes the most plausible
trends for the fishery and aquaculture sector in
the next decade, while the second part outlines
the expectations and roles of the 2030 Agenda,
the SDGs and FAO’s Blue Growth Initiative (BGI)
in shaping future developments.

Expected trends in fish
supply and demand

As indicated in the Outlook of The State of World
Fisheries and Aquaculture 2014,° presenting the
results of specific fish projections is a standard
feature of this publication. This edition presents
the key results for the period 2016-2025 for the
FAO fish model.® This model was developed by
FAO in 2010 in collaboration with the
Organisation for Economic Co-operation and
Development (OECD) with a view to gaining
insights as to the potential path of development
for the fisheries and aquaculture sector.” The
dynamic policy specific partial equilibrium model
on fish is at present a stand-alone model using
the same macroeconomic assumptions and the
same feed and food prices employed or generated
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by the agricultural market model Aglink-Cosimo
elaborated jointly by the OECD and FAO. The
projections are elaborated annually and
published in the OECD-FAO Agricultural
Outlook publication.? They provide, for a ten-year
horizon, an outlook for the sector in terms of
potential production, use (human consumption,
fishmeal and fish oil), prices and key issues that
might influence future supply and demand. They
also highlight regional vulnerabilities, changes in
comparative advantage, price effects, and
potential adaptation strategies in the sector.
However, the results should not be considered as
forecasts but plausible trends that provide
insights into how the sector may develop, taking
note of specific assumptions regarding: the future
macroeconomic environment; international trade
rules and tariffs; frequency and effects of El Nifio
phenomena; absence of other severe climate
effects and of abnormal fish-related disease
outbreaks; fishery quotas; longer-term
productivity trends; and the absence of market
shocks. Should any of these assumptions change,
the resulting fish projections would be affected.

Production

Under the set of assumptions used in the fish
model and as stimulated by technological
improvements and higher demand for fish,’ total
world fishery production (capture plus
aquaculture) is projected to expand over the
period, reaching 196 million tonnes in 2025
(Table 22). This represents an increase of

17 percent between the base period (average
2013-15) and 2025, but indicates a slower annual
growth compared with the previous decade

(1.5 percent versus 2.5 percent). The absolute
growth will be about 29 million tonnes by 2025
compared with the average 2013-15 level.
Almost all of the increase in production will
originate from developing countries. Their share
in total output will increase from 83 percent in
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the base period to 85 percent in 2025. A more
marked expansion is expected in Asia, with its
share in total production rising from 70 percent
to 73 percent. Of the additional 29 million
tonnes of output by 2025, 25 million tonnes will
be produced in Asia, 1.8 million tonnes in Latin
America and the Caribbean, 1.6 million tonnes
in Africa, 0.7 million tonnes in Europe, and the
rest in Oceania and North America. About

91 percent of total fishery production, or

178 million tonnes, is estimated to be destined
for direct human consumption.

Surging demand for fish and fishery products will
mainly be met by growth in supply from
aquaculture production, which is expected to
reach 102 million tonnes by 2025, 39 percent
higher than the base period level. Aquaculture
will remain one of the fastest-growing sectors for
animal food production, although its annual
growth rate is estimated to decline from

5.4 percent in the previous decade to 3.0 percent
in the projection period. This slowdown in
expansion will be mainly due to: constraints on
the availability and accessibility to water of good
quality; competition from alternative uses for
optimal production locations; availability of fish
seeds and feeds in the requisite quality and
quantities; insufficient investments in
infrastructure in regions endowed with natural
resources for aquaculture production; capital
constraints; and challenges in governance and
regulatory framework. Furthermore, even if
slightly declining, the still high costs of fishmeal,
fish oil and other feeds will remain a
constraining factor (as only about 30 percent of
the species do not need any feed concentrates to
grow). Developing countries will maintain their
key role in aquaculture production, with a share
of 95 percent of total production. They are
expected to capture 96 percent of the additional
fish output growth in the projection period.
However, aquaculture production should
continue to expand also in developed countries
(rising 26 percent in the next decade) and in all
continents, with variations across countries and
regions in the product range of species and
products. Asian countries will remain the main
producers, representing 89 percent of total
production in 2025, and with China alone
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accounting for 62 percent of world output. Other
major increases are expected in Latin America, in
particular in Brazil (104 percent higher) due to
significant investments in the sector. African
production will also expand over the projected
period by 35 percent (reaching 2.3 million tonnes)
due partly to the additional capacity put in place
in recent years, but also in response to rising
local demand from higher economic growth, and
local policies promoting aquaculture.

Freshwater species, such as carp, catfish
(including Pangasius) and tilapia, will account for
most of the increase in aquaculture production
and represent about 60 percent of total
aquaculture production in 2025. Production of
higher-value species, such as shrimps, salmon
and trout, is also projected to continue to grow in
the next decade.

The share of aquaculture in total fishery
production will grow from 44 percent on average
in 2013-15 to surpass capture fisheries in 2021. In
2025, this share will reach 52 percent (Figure 34).
This development highlights a new era,
indicating that aquaculture will increasingly be
the main driver of change in the fisheries and
aquaculture sector. Nonetheless, the capture
fisheries sector will remain dominant for a
number of species and vital for domestic and
international food security. Capture fishery
production is projected to increase by about

1 percent, reaching more than 94 million tonnes
in 2025. This slight improvement is expected to
be due to a combination of factors, several of
which will be dependent on progress towards
meeting SDG targets (see below), including: the
recovery of certain stocks following improved
management regimes by some countries; some
growth in harvests in those few countries not
subject to strict production quotas; declining oil
prices; and enhanced utilization of fishery
production through reduced onboard discards,
waste and losses as required by changes in
legislation or stimulated by high fishery prices
(including for fishmeal and fish oil). At the
beginning of the outlook period, capture
production is not expected to increase very much,
due mainly to the El Nifio effect on South

American fisheries. In El Nifio years,!® this »



MAIN RESULTS OF THE FISH MODEL: COMPARISON 2025 VS 2013-15: PRODUCTION
(LIVE WEIGHT EQUIVALENT)

PRODUCTION OF WHICH AQUACULTURE
AVERAGE 55 “oopsvs  AVERAGE  ngy5 Ch00aNs
2013-15 2013-15

(Thousand tonnes) (%) (Thousand tonnes) (%)
WORLD 166 889 195911 17.4 73 305 101 768
DEVELOPED COUNTRIES 29018 29 305 1.0 4 393 5521
North America 6 582 6617 0.5 584 717 22.9
Canada 1020 1011 -0.9 159 211 32.8
United States of America 5 562 5 606 0.8 425 506 19.1
Europe 16 637 17 362 4.4 2911 3737 28.4
European Union 6 654 6810 2.3 1273 1385 8.9
Norway 3 586 4 263 18.9 1325 1963 48.1
Russian Federation 4 419 4516 2.2 161 216 34.5
Oceania developed 778 815 4.8 183 237 29.5
Australia 228 229 0.4 76 91 20.6
New Zealand 550 586 6.5 108 146 35.8
Other developed 5022 4510 -10.2 716 830 15.9
Japan 4318 3728 -13.7 651 743 14.1
South Africa 549 601 9.5 4 4 -1.5
DEVELOPING COUNTRIES 137 871 166 606 20.8 68 911 96 247 39.7
Africa 9 699 11 208 15.6 1696 2 287 34.8
North Africa 3071 3192 3.9 1153 1 284 11.3
Egypt 1 498 1 646 9.9 1138 1268 11.4
Sub-Saharan Africa 6 628 8015 20.9 543 1 002 84.6
Ghana 332 365 9.9 38 75 97.0
Nigeria 1 055 1394 32.1 306 579 89.3
Latin America and 14 424 16 245 12.6 2702 3780 39.9
Argentina 840 906 7.9 4 6 53.9
Brazil 1327 1972 48.6 560 1145 104.4
Chile 3084 3514 13.9 1138 1314 15.5
Mexico 1730 1876 8.4 193 297 54.2
Peru 4914 5111 4.0 117 111 =5.1
Asia and other Oceania 113 748 139 154 22.3 64 513 90 180 39.8
China 62 094 78 717 26.8 45 263 62 962 39.1
India 9 434 11 570 22.6 4 830 6 880 42.4
Indonesia 10 543 12 411 17.7 4211 5761 36.8
Philippines 3 142 3 429 9.1 795 982 23.5
Republic of Korea 2 039 1 980 -2.9 470 536 14.1
Thailand 2719 2 965 9.0 942 1191 26.4
Viet Nam 6 257 7816 24.9 3 361 4 802 42.9

LEAST-DEVELOPED
COUNTRIES

OECD! 31135 31 842 2.3 6165 7 628 23.7

! Organisation for Economic Co—operation and Development.

SOURCE: OECD and FAO.
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» climatic phenomenon is expected to cause a
2 percent decline in world capture fisheries, with
stronger effects on catches of anchoveta
harvested by Peru and Chile.

The portion of capture fisheries yield used to
produce fishmeal will be about 16 percent by
2025, about 1 percent less than in the base
period. This will be due mainly to the growing
demand for human consumption of fish species
previously used for reduction, as well as more
limited availability of raw material and more
fishmeal produced from by-products. The share
of capture production reduced into fishmeal and/
or fish oil will be slightly smaller in EI Nifo years
owing to lower anchoveta catches. In 2025,
fishmeal and fish-oil production, in product
weight, should be 5.1 million tonnes and

1.0 million tonnes, respectively. In that year,
fishmeal production will be 15 percent higher
compared with the 2013-15 average, but about
96 percent of the increase will stem from
improved use of fish waste, cuttings and
trimmings. As more fish is consumed as fillets or
in other prepared and preserved forms, a growing
share of its residual production, such as heads,
tails, bones and other offal resulting from
processing, is expected to be reduced into
fishmeal and fish oil. Fishmeal produced from
fish waste will represent 38 percent of world
fishmeal production in 2025, compared with

29 percent for the 2013-15 average level. The use
of fish by-products can affect the composition
and quality of the resulting fishmeal and/or fish
oil with, in general, less protein, more ash
(minerals) and increased levels of small amino
acids (such as glycine, proline, hydroxyproline)
compared with those obtained from whole fish.
This difference in composition may hinder
increased use of fishmeal and/or fish oil in feeds
used in aquaculture and livestock farming.
However, the fish model and its projections do
not take these changes into consideration.

Prices

On average, fish prices were lower in 2015
compared with the peaks recorded in 2014. In the
next decade, the main drivers affecting world fish
prices for capture, aquaculture and
internationally traded products will be: income,
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population growth and meat prices on the
demand side; and limited increase in capture
fisheries production and costs for feed, energy
and crude oil on the supply side. In nominal
terms, average fish prices are all expected to
decline further in the first part of the projection
period due to slower economic growth, sluggish
demand in some key markets, and lower input
costs. However, in the last five years of the
outlook period, prices are expected to
subsequently stabilize and grow slightly, and
then remain on an elevated plateau by the end of
the decade. In 2025, average producer prices are
projected to be slightly higher than during the
2013-15 base period, as demand growth is
expected to outpace supply. However, the average
prices for traded products for human
consumption, fishmeal and fish oil are projected
to be slightly lower in 2025 relative to the base
period. Yet, in real terms, all prices are projected
to decline somewhat from the peak of 2014, but
then remain on a high plateau (Figure 35).

Capture fisheries are expected to remain under
restrictive production quotas while demand for
certain species continues to be sustained. In
nominal terms, the average price for wild fish
(excluding fish for reduction) is projected to grow
by more than that for farmed fish (7 percent
compared with 2 percent) between the base
period and 2025, with average annual growth
rates of 1.0 percent and 0.8 percent, respectively,
over the projection period. However, the overall
price of fish caught in the wild will remain lower
than that for farmed fish. This is partially
explained by the increasing share of lower-value
fish in overall catches. The limited increase in the
average aquaculture price is also due to the
decline of feed prices from the high levels
recorded in 2011-12 as well as better feed
conversion ratios and continuing productivity
gains (even though at a slower pace than in
previous decades). In real terms, both capture
and aquaculture prices are expected to decline by
about 13 percent and 17 percent, respectively,
during the outlook period.

Fishmeal prices increased significantly from 2006
to 2013, peaking at US$1 747 per tonne in 2013.

Since then, there has been a slight decline, but ~ »



GLOBAL CAPTURE FISHERIES AND AQUACULTURE PRODUCTION TO 2025
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» prices have remained high. By 2025, the average
fishmeal price is expected to be 14 percent lower
in nominal terms and 30 percent lower in real
terms compared with the base period. The only
exceptions will be in El Nifio years due to
reduced catches in South America, in particular
for anchoveta, which is mainly used for reduction
into fishmeal and fish oil. Starting from very high
levels, fish-oil prices are expected to decline in
the period 2016-2025, but still remain higher
than fishmeal prices. The average fish-oil price is
projected to decline by 3 percent in nominal
terms, and by 21 percent in real terms, between
the base period and 2025.

The average price of traded fish products will also
decline over the outlook period, with a 5 percent
decrease in nominal terms and a fall of about

23 percent in real terms by 2025. The main
drivers for this decline will be the competitive
prices of substitutes, in particular chicken, the
slowdown in demand from key markets due to
sluggish economic growth, and the reduced
production and marketing costs of aquaculture
products due to lower transport and feed costs.
Owing to the already low or minimal import
tariffs in the main importing developed
countries, international fish trade is projected to
remain relatively liberal, and global price changes
should continue to be readily transmitted from
one market to another. However, in many
developing countries, import tariffs and licences
can continue to play a significant role. Price
changes in international markets will have
spillover effects on non-traded species as well.
For individual fishery commodities, price
volatility could be more pronounced due to
supply swings caused by drastic changes in catch
quotas and disease outbreaks in the aquaculture
sector as well as fluctuations in feed costs.

Consumption

Fish is expected to remain predominantly utilized
for human consumption, making a valuable and
nutritious contribution to diversified and healthy
diets. The main utilization for non-food uses will
continue to be reduction into fishmeal and fish
oil, and other uses will be for ornamental
purposes, aquaculture purposes (fingerlings, fry,
etc.), bait, pharmaceutical purposes and as direct
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feed for aquaculture, livestock and other animals.
World apparent fish consumption is projected to
increase by 31 million tonnes (Figure 36) in the
next decade to reach 178 million tonnes in 2025
(Table 23). On a per capita basis, apparent fish
consumption will be 21.8 kg (live weight
equivalent) in 2025, 8 percent above the base
period level of 20.2 kg. The driving force behind
this increase will be a combination of rising
incomes and urbanization interlinked with the
expansion of fish production and improved
distribution channels. However, consumption
will grow at a slightly slower pace than in the
historical period, in particular in the second half
of the outlook period, when fish will start to
become more expensive in comparison with meat.
The annual growth rate of per capita apparent
fish consumption is projected to decline from

1.9 percent in the past decade to 0.8 percent over
the next ten years. With human consumption of
farmed species exceeding that of capture fisheries
for the first time in 2014 (see section Fish
consumption, p. 70), aquaculture is expected to
further increase its share and provide 57 percent
of fish for human consumption in 2025.

Per capita fish consumption is expected to increase
in all continents, with Asia, Oceania and Latin
America and the Caribbean showing the fastest
growth. In particular, major increases are
projected in Brazil, Peru, Chile, China and Mexico.
Apparent fish consumption will remain static or
decrease in a few countries, including Japan, the
Russian Federation, Argentina and Canada. A
slight increase (2 percent) is projected for Africa.
This growth will be enhanced by increasing
African aquaculture production and imports.
Disparities in fish consumption will remain
between developed and developing countries, with
the latter having lower levels of consumption,
although the gap is narrowing. In developing
countries, annual per capita fish consumption will
rise from 19.6 kg in the base period to 21.5 kg in
2025. In the same period, per capita fish
consumption in developed countries is estimated
to increase from 22.7 kg to 23.4 kg. However, if
sub-Saharan Africa is excluded, per capita fish
consumption in 2025 in developing countries will
reach 24.3 kg, being higher than consumption in
developed countries. Overall, developing countries »
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SUPPLY (LIVE WEIGHT EQUIVALENT)

FOOD FISH SUPPLY PER CAPITA FISH CONSUMPTION
AVERAGE o055 “oopsvs  AVERAGE 00 Chongvs
2013-15 2013-15

(Thousand tonnes) (%) (kg) (%)
WORLD 146 648 177 679
DEVELOPED COUNTRIES 31 917 33 950
North America 8 381 9 339 11.4 23.6 24.3 3.0
Canada 801 851 6.2 22.5 21.8 -3.1
United States of America 7 580 8 488 12.0 23.7 24.6 3.8
Europe 15 568 16 605 6.7 20.8 22.2 6.7
European Union 11 082 12 181 9.9 22.0 23.9 8.6
Norway 274 317 15.7 53.3 55.3 3.8
Russian Federation 3171 2 979 -6.1 22.1 21.1 -4.5
Oceania developed 760 1014 33.4 27.0 31.7 17.4
Australia 646 893 38.2 27.3 33.0 20.9
New Zealand 115 122 6.1 25.5 24.7 -3.1
Other developed 7 207 6 992 -3.0 26.5 24.6 -7.2
Japan 6 362 6 035 =51 50.2 49.1 -2.2
South Africa 417 430 3.1 7.7 7.4 -3.9
DEVELOPING COUNTRIES 114 732 143 730 25.3 19.6 21.5 9.7
Africa 10 881 14 655 34.7 10.0 10.2 2.0
North Africa 2 803 3553 26.8 15.6 16.7 7.1
Egypt 1875 2 446 30.5 20.9 22.5 7.7
Sub-Saharan Africa 8 078 11102 37.4 8.9 9.1 2.2
Ghana 639 656 2.7 23.9 19.5 -18.4
Nigeria 2 097 2910 38.8 11.8 12.5 59
Latin America and 6 302 8 476 34.5 10.0 12.2 22.0
Argentina 207 192 7.2 4.8 4.0 -16.7
Brazil 1972 2 841 44.1 9.6 12.7 32.3
Chile 253 314 24.1 14.2 16.0 12.7
Mexico 1610 2117 31.5 12.8 14.9 16.4
Peru 675 969 43.6 21.8 27.6 26.6
Asia and other Oceania 97 549 120 599 23.6 23.5 26.4 12.3
China 54 128 66 747 23.3 39.5 47.2 19.5
India 7755 9758 25.8 6.0 6.7 11.7
Indonesia 8 896 11 206 26.0 35.0 39.4 12.6
Philippines 3091 3703 19.8 31.2 31.9 2.2
Republic of Korea 2924 3 340 14.2 58.4 64.3 10.1
Thailand 1859 1879 1.1 27.5 27 .4 -0.4
Viet Nam 3 275 3 846 17.4 35.4 37.7 6.5
CooNTas 12170 15978 31.3 13.2 13.6 3.0
OECD! 32314 35410 9.6 24.7 25.8 4.5

! Organisation for Economic Co-operation and Development.

Source: OECD and FAO.
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» are projected to eat 93 percent of the additional

fish available for human consumption during the
projected period. The 10 percent increase in their
apparent per capita fish consumption will be due
to the combination of several factors affecting the
intake of animal proteins at expense of other
food. These factors include: rising living
standards; population growth; rapid
urbanization; growing recognition of fish as
healthy and nutritious food; and technological
developments in food, processing, packaging and
distribution. The slight increase in the high rates
of per capita consumption in developed countries
reflects, among other things, slowing population
growth and dietary shifts that are already under
way. Moreover, consumers, especially in more-
developed economies, are increasingly concerned
about sustainability issues, animal welfare and
food safety, which may also affect their
consumption patterns, including for fishery
products. A sizeable and growing share of fish
consumed in developed countries will be met

by imports.

Notwithstanding the increased availability of fish
to most consumers, the rise in fish consumption
will not be homogenous among countries and
within countries in terms of quantity and variety
consumed. As the fisheries and aquaculture
sector will remain one of the most globalized of
all food sectors, consumers will also be exposed
to the impacts of global trends as supply chains
lengthen and as growing urbanization and
improved distribution increase the range of
products available.

Consumption of fishmeal and fish oil will remain
characterized by the traditional competition
between aquaculture and livestock for fishmeal,
and between aquaculture and dietary
supplements for direct human consumption for
fish oil, but will be constrained by the rather
stable production. Due to still high prices and
major innovation efforts, it is expected that the
percentage of fishmeal and fish oil in compound
feeds in aquaculture will continue its downward
trend (Figure 37), and fishmeal and fish oil will
be more frequently used as strategic ingredients
to enhance growth at specific stages of fish
production. Being rich in omega-3 fatty acids,
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fish oil is expected to be increasingly processed
for direct human use as it is considered beneficial
for a wide range of biological functions.

Trade

Fish and fishery products will continue to be
highly traded, fuelled by increasing consumption
of fishery commodities, trade liberalization
policies, globalization of food systems, and
technological innovations in processing,
preservation, packaging and transportation.
About 36 percent of total fishery production
including trade between member States of the
European Union (intra-EU trade) is expected to
be exported" in the form of different products for
human consumption or non-edible purposes in
2025 (excluding intra-EU trade, the figure is

31 percent). A share of this trade might consist of
species traded in different stages of processing
among countries and regions. This makes the
fisheries and aquaculture sector rather complex
and globalized.

World trade in fish for human consumption is
expected to exceed 46 million tonnes in live
weight equivalent in 2025, up 18 percent from the
base period (Table 24), with a slowdown in its
annual growth rate from 2.3 percent in 2006-
2015 to 1.9 percent in 2016-2025. This decline
will be caused by high prices, slower growth of
fishery production and stronger domestic demand
in some of the major exporting countries.
Aquaculture will contribute to a growing share of
the international trade in fishery commodities for
human consumption.

The next decade will be characterized by an
increasing role of developing countries in fishery
trade, and a corresponding decline in the share of
developed economies. In the next decade,
developing countries will continue to lead fishery
exports of fish for human consumption,
notwithstanding a slight decline in their share in
total trade of fish for human consumption (from
67 percent in the base period to 66 percent in
2025). Due to their primary role in fishery
production, the bulk of the growth in fish exports
is projected to originate from Asian countries,
which will account for about 67 percent of the

additional exports by 2025. In the same year, »
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» Asian countries are expected to slightly increase
their share in world exports for human
consumption from 50 to 53 percent as a result of
further expansion of their aquaculture
production. At the country level, China,

Viet Nam and Norway will be the world’s largest
fish exporters.

Owing to their slow but continuous economic
recovery, demand for seafood in major developed
economies in Japan and in Europe and North
America is expected to be revitalized, with
growing imports of fish for human consumption.
Due to stagnating domestic fishery production,
overall, developed countries will remain highly
dependent on external supplies to satisfy their
domestic demand, with their imports expected to
increase by 20 percent over the Outlook period.
However, although developed countries will
continue to dominate world imports of fish and
fishery products for human consumption, their
share in global imports will decrease from

54 percent in 2013-15 to 53 percent in 2025.
Import expansion for developing countries will
consist of supplies of raw material for their
processing sectors for subsequent re-export and,
increasingly, of products destined to meet
surging domestic consumption, in particular for
species not produced locally. Increasing imports
are expected to be recorded by several Asian
countries (including Indonesia, the Philippines
and Viet Nam), Brazil, and selected countries in
the Near East and in Africa.

Exports of fishmeal are projected to remain
steady at base period levels (3.0 million tonnes in
product weight), with an overall increase of

15 percent in 2016-2025. Developing countries
will remain the main exporters and importers of
fishmeal. Owing to their leading role in
aquaculture production, Asian countries will
remain the main importers of fishmeal. Peru will
be the leading exporter of fishmeal, followed by

the United States of America, Chile and Thailand.

Fish-oil exports are expected to increase (by

9 percent) over the period 2016-2025. Due to
salmon farming and growing demand for fish to
be consumed as food, European countries will
represent the main importers, with a 57 percent
share of global fish-oil imports in 2025.
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Main uncertainties

Many factors can affect the fish projections
reported in this section. The next decade is likely
to see major changes in the environment,
resources, macroeconomic conditions,
international trade rules and tariffs, market
characteristics, and social conduct. Their effects
may influence production and fish markets in the
medium term.

Climate change, variability and extreme weather
events are also compounding threats to the
sustainability of capture fisheries and
aquaculture development in marine and
freshwater environments.'? Impacts occur as a
result of both gradual atmospheric warming and
associated physical (sea surface temperature,
ocean circulation, waves and storm systems) and
chemical changes (salinity content, oxygen
concentration, and acidification) of the aquatic
environment.” This could lead to: warming water
temperatures; changing ocean currents and
Southern Oscillation; sea-level rise; changes in
rainfall, river flows, lake levels, thermal
structure, and storm severity and frequency; and
ocean acidification. These impacts could result in
changes in catch quantity and composition, and
in fish distribution. Moreover, extreme weather
events and sea-level rise are anticipated to affect
fisheries-related infrastructure such as ports and
fleets, further raising the costs of fishing,
processing and distribution activities. These
possible events would take place in the context of
other global social and economic pressures on
natural resources and ecosystems, including
environmental degradation and increasing land
and water scarcity.

In the coming decade, capture fisheries
production is projected to remain rather stable.
However, the real prospects for capture
fisheries are rather difficult to determine
because they depend on the natural
productivity of fish stocks and ecosystems, and
are subject to many variables and uncertainties.
Moreover, illegal unreported and unregulated
(IUU) fishing and the overcapacity of fishing
fleets globally are other important threats
affecting the sustainability of fisheries

resources. In addition, the ongoing practice of  »



TABLE 24

MAIN RESULTS OF THE FISH MODEL: COMPARISON 2025 VS 2013-15: TRADE
(LIVE WEIGHT EQUIVALENT)

EXPORTS IMPORTS
AVERAGE 5005 “oopsvs  AVERAGE 0 Tootavs
2013-15 2013-15

(Thousand tonnes) (%) (Thousand tonnes) (%)

WORLD 39 149 46 359 38 340 46 359

DEVELOPED COUNTRIES 13 097 15707 20 793 24 447
North America 2 978 3 685 23.7 5747 7 348 27.9
Canada 792 781 -1.4 650 701 7.8
United States of America 2186 2 905 32.9 5097 6 647 30.4
Europe 8 783 10 422 18.7 10 252 11 699 14.1
European Union 2 470 3 001 21.5 7 818 9137 16.9
Norway 2 930 3 700 26.3 285 180 -36.8
Russian Federation 1983 2 448 23.4 1079 1133 5.0
Oceania developed 483 487 0.8 568 799 40.7
Australia 61 40 -34.4 516 748 45.0
New Zealand 422 447 5.9 52 51 -1.9
Other developed 854 1112 30.2 4 225 4 601 8.9
Japan 639 864 35.2 3 668 3 841 4.7
South Africa 165 183 10.9 234 351 50.0
DEVELOPING COUNTRIES 26 052 30 652 17.7 17 547 21 912 24.9
Africa 2110 1483 -29.7 3 949 5527 40.0
North Africa 622 603 -3.1 687 1247 81.5
Egypt 26 20 -23.1 404 820 103.0
Sub-Saharan Africa 1 488 880 -40.9 3 263 4 280 31.2
Ghana 31 30 -3.2 335 321 -4.2
Nigeria 11 9 -18.2 1053 1525 44.8
Latin America and 4430 5194 17.2 2 431 3272 34.6
Argentina 680 762 12.1 58 60 3.4
Brazil 40 48 20.0 757 991 30.9
Chile 1512 1767 16.9 120 118 -1.7
Mexico 185 161 -13.0 407 750 84.3
Peru 649 879 35.4 148 203 37.2
Asia and other Oceania 19 513 23 975 22.9 11 166 13113 17.4
China 7759 11 257 45.1 3413 2 884 -15.5
India 1063 947 -10.9 25 25 0.0
Indonesia 1320 1 408 6.7 182 509 179.7
Philippines 413 322 -22.0 359 596 66.0
Republic of Korea 662 410 -38.1 1637 1870 14.2
Thailand 2 082 2 624 26.0 1694 1867 10.2
Viet Nam 2 651 3 669 38.4 278 413 48.6

LEAST-DEVELOPED

COUNTRIES
OECD! 13 266 15415 16.2 20760 24 800 19.5

! Organisation for Economic Co—operation and Development.
Source: OECD and FAO.

[ 181 |



PART 4 OUTLOOK

» fleets moving their operations from depleted
areas to new areas can cause a long-term
decline in global catches as overfishing spreads.
These situations are also linked with, and
exacerbated by, the poor governance
characterizing several fisheries activities.

It is expected that future growth in fish
production and related fish consumption will
mainly originate from aquaculture (Figure 38).
However, many factors might affect the prospects
for this sector. These include: land and water and
associated conflicts; feed, seed™ supply and
genetic resources; environmental integrity and
disease problems; development and adoption of
new and improved farming technologies; market,
trade and food safety; climate change; investment
capital impediments; and problems that can
originate from unguided and unmonitored
aquaculture practices. Aquaculture is also
expected to continue to grow through
intensification, species diversification, expansion
into new milieus (including moving farther into
offshore marine waters) and through the
introduction of innovative, more-resource-
efficient farming technologies. Well-advised
policies and strategies backed by strong research
programmes will be of paramount importance in
overcoming production constraints.

Consumer concerns related to issues such as
animal welfare, food quality, production and
processing methods may cause further
uncertainties in the fish sector. Especially in
more-affluent markets, consumers are
increasingly requiring high standards of quality
assurance and demanding guarantees that the
fish they purchase are produced sustainably.
Stringent quality- and safety-related import
standards, together with requirements for
products meeting international animal health
and environmental standards and social
responsibility requirements, might act as barriers
to small-scale fish producers and operators
attempting to penetrate international markets
and distribution channels. Future prices might
be influenced not only by higher feed prices but
also by the introduction of more rigorous
regulations on the environment, food safety,
traceability and animal welfare.
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Summary of main outcomes from projections
The following major trends for the period up to
2025 emerge from the analyses:

World production, total consumption, food
demand and per capita food consumption will
increase over the next decade; however, the
rate of these increases will slow over time.
World capture production is projected to
increase only slightly if overfished stocks are
well managed, while expanding world
aquaculture production is projected to fill the
supply—demand gap, albeit growing more
slowly than in the past.

The major changes in demand are in
developing countries, where continued but
slowing population growth, rising per capita
incomes and urbanization will all increase the
demand for fishery products.

Prices will decline in real terms but remain on
a high plateau.

Trade in fish and fishery products is expected
to increase more slowly than in the past
decade, and the share of fish production being
exported is projected to remain stable.
Progress in ensuring the sustainability of
capture fisheries and aquaculture and their
contribution to the fight against hunger and
poverty and to economic and social
development is critical, emphasizing the
crucial importance of integrated approaches to
the implementation of the 2030 Agenda and all
its relevant SDG targets.

The 2030 Agenda for

Sustainable Development
and the fisheries and
aquaculture sector

At the United Nations Sustainable Development
Summit on 25 September 2015, leaders of UN
Member States adopted the 2030 Agenda for
Sustainable Development,' which includes a set
of 17 Sustainable Development Goals (SDGs).
The 2030 Agenda defines global sustainable
development priorities and aspirations for 2030
and seeks to mobilize global efforts to benefit
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people, planet, prosperity, peace and partnership.
It not only covers the SDGs but also the Addis
Ababa Action Agenda'® on financing for
development as well as the Paris Agreement' on
climate change. The SDGs aim, by 2030, inter
alia, to: end poverty and hunger; further develop
agriculture; support economic development and
employment; restore and sustainably manage
natural resources and biodiversity; fight
inequality and injustice; and tackle climate
change. The SDGs are truly transformative.'
They are interlinked, calling for new
combinations in the ways policies, programmes,
partnerships and investments pull together to
achieve the common goals.

The 2030 Agenda strives for a world that is
just, rights-based, equitable and inclusive.' It
commits stakeholders to work together to
promote sustained and inclusive economic
growth, social development and environmental
protection, and to benefit all, including
women, children, youth and future
generations. The new agenda envisages a world
of universal respect for human rights, equality
and non-discrimination, and the over-riding
message of the new agenda is “to leave no one
behind”, to ensure “targets met for all
nationals and peoples and for all segments of
society”, and “to reach the furthest behind
first”, with two dedicated goals on combating
inequality and discrimination.

Through the 2030 Agenda, nations acknowledge
the imperative of a revitalized global partnership:
“an intensive global engagement in support of
implementation of all the goals and targets,
bringing together Governments, civil society, the
private sector, the United Nations system and
other actors and mobilizing all available
resources.” The revitalized global partnership will
endeavour to deliver the means of implementation
of the 2030 Agenda through “domestic public
resources, domestic and international private
business and finance, international development
cooperation, international trade as an engine for
development, debt and debt sustainability,
addressing systemic issues and science,
technology, innovation and capacity-building, and
data, monitoring and follow-up.”

FAO emphasizes that food and agriculture are
key to achieving the 2030 Agenda.?® FAO’s tasks
and work are in fact already contributing to
progress towards almost all SDGs. Both the SDGs
and FAO’s Strategic Framework are geared
towards tackling the root causes of poverty and
hunger, building a fairer society, and leaving no
one behind. In particular, SDG 1 (End poverty in
all its forms) and SDG 2 (End hunger, achieve
food security and improved nutrition and
promote sustainable agriculture) reflect FAO’s
vision and mandate. Other SDGs covering gender
(SDG 5), water (SDG 6), economic growth and
employment and decent work (SDG 8), inequality
(SDG 10), production and consumption (SDG 12),
climate (SDG 13), oceans (SDG 14), biodiversity
(SDG 15), and peace and justice (SDG 16) are also
highly relevant, while the agreed means of
implementation and the revitalized global
partnership (SDG 17) provide the basis for
realization of the 2030 Agenda in all food and
agriculture sectors, including fisheries,
aquaculture and post-harvest fisheries.

The importance of oceans, seas and coasts as
well as rivers, lakes and wetlands — including
their resources and ecosystems as utilized by
fisheries and aquaculture — for sustainable
development is now widely recognized by the
international community. This was evident at
the 1992 Rio Summit, as embodied in Chapter 17
(as well as in Chapters 14 and 18) of Agenda 21,
and runs through the historic 1995 Code of
Conduct for Responsible Fisheries (the Code). It
has been promoted most recently in the Rio+20
outcome document,?! where Members called for
“holistic and integrated approaches to
sustainable development that will guide
humanity to live in harmony with nature and
lead to efforts to restore the health and integrity
of the Earth’s ecosystem.”

Several SDGs are relevant to fisheries and
aquaculture and to the sustainable development of
the sector (see section Global agenda — global
ambitions, p. 80). Indeed, SDG 14 (Conserve and
sustainably use the oceans, seas and marine
resources for sustainable development) expressly
focuses on the oceans, underlining the importance
of the conservation and sustainable use of the
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oceans and seas and of their resources for
sustainable development, including through their
contributions to poverty eradication, sustained
economic growth, food security and creation of
sustainable livelihoods and decent work.

To allow oceans, seas and marine resources to
continue to contribute to human well-being,
SDG 14 recognizes the need to manage and
conserve marine resources while supporting
those ecosystem services that are of crucial
importance for humans. A more sustainable use
of resources, changes in production and
consumption patterns, and improved
management and regulation of human activities
can help reduce negative environmental impacts
and allow current and future generations to
benefit from aquatic ecosystems. Promoting
sustainable fishing and fish farming practices
will not only contribute to resource and
ecosystem management and conservation but
ensure the world’s oceans and seas are able to
deliver nutritious food.

Along with important contributions to global
food and nutrition security, livelihoods and
national economic growth, oceans, seas and
inland waters provide valuable ecosystem goods
and services for the planet. About 50 percent of
carbon in the atmosphere that becomes bound in
natural systems is cycled into the oceans and
inland waters. However, these same oceans and
inland waters are under threat from
overexploitation, pollution, declining
biodiversity, expansion of invasive species,
climate change and acidification. Stresses caused
by human activity on the oceans’ life support
systems have reached unsustainable levels.

Today, 31 percent of commercially important
assessed marine fish stocks worldwide are
overfished (see section The status of fishery
resources, p. 38). Mangroves, salt marshes and
seagrass beds are being cleared at an alarming
rate, exacerbating climate change and global
warming. Aquatic pollution and habitat
degradation continue to threaten fisheries and
aquaculture resources in both inland and marine
waters. At risk are hundreds of millions of people
who depend on fisheries and aquaculture for
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their livelihoods, food security and nutrition.
Furthermore, the vital contributions of fisheries
and aquaculture to the world’s well-being and
prosperity are being compromised by poor
governance, management and practices, while
IUU fishing remains an obstacle to achieving
sustainable fisheries.

Several SDG 14 targets call for specific actions in
fisheries inter alia: effectively regulate
harvesting; end overfishing and IUU fishing;
address fisheries subsidies; increase economic
benefits from sustainable management of
fisheries and aquaculture; provide access for
small-scale fishers to resources and markets;
implement provisions of the United Nations
Convention on the Law of the Sea (UNCLOS).
Other SDG 14 targets cover marine pollution
prevention and reduction, management and
protection of marine and coastal ecosystems all
of which are also important priorities for
sustainable fisheries and aquaculture. Thus,
SDG 14 spells out the need for cooperation and
coordination among all stakeholders for more
sustainable fisheries management and better
conservation of resources. It creates a framework
to sustainably manage and protect marine and
coastal ecosystems.

Today’s holistic approach to sustainable
management and development of fisheries and
aquaculture, as promoted by FAO’s Blue Growth
Initiative (see below), aims at reconciling economic
growth with improved livelihoods and social
equity. It balances the sustainable and socio-
economic management of natural aquatic resources
with an emphasis on efficient resource use in
capture fisheries and aquaculture, ecosystem
services, trade, livelihoods and food systems.

National, regional and global efforts by fisheries
and aquaculture stakeholders aiming to achieve
the 2030 Agenda will benefit from past and
ongoing processes of collaboration, mutual
support and international consensus building.
Measures aiming at the implementation of the
Code will prove the basis for implementation of
relevant SDG targets. Reporting on Code
implementation efforts to FAO’s Committee on
Fisheries (COFI) and its Sub-Committees on
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Trade and Aquaculture will demonstrate progress
made towards the 2030 Agenda as reported by
national fisheries administrations, regional
fishery bodies (RFBs), and international civil
society organizations (CSOs) and
intergovernmental organizations. The
international fisheries community can build on a
solid framework of international instruments,
including the Code, supporting fisheries
governance worldwide.

The 2030 Agenda highlights the importance of
building partnerships and strengthening
stakeholder participation as key to progress and
success to promote and effectively implement
activities in support of specific as well as
interlinked SDG targets. International examples
of such ongoing initiatives in the fisheries and
aquaculture sector include:

» the Global Partnership for Climate, Fisheries
and Aquaculture®? (covering SDGs 2, 13 and 14);
» the promotion and implementation by local,
national and international CSOs and multiple
governments of the Voluntary Guidelines for
Securing Sustainable Small-Scale Fisheries in
the Context of Food Security and Poverty
Eradication® (SDGs 1, 2, 5, 8 and 14);
» cooperation between national institutions and
between FAQO, the International Maritime
Organization, and the International Labour
Organization (ILO) in the fight against IUU
fishing and other crime associated with fishing
through: support to national and regional
plans of actions to combat IUU fishing;
implementation of the Voluntary Guidelines for
Flag State Performance;** development of the
Global Record of Fishing Vessels;** and
implementation of FAO’s Port State Measures
Agreement,?® ILO’s Work in Fishing
Convention 188% and other instruments on
safety at sea and decent work in fisheries
(SDGs 14 and 8);
support to implementation, monitoring and
review of efforts related to SDG 14.c on
UNCLOS and other relevant binding and
voluntary oceans governance instruments
through consultation and coordination within
and beyond the UN-Oceans?®® interagency
collaboration mechanism (SDGs 14 and 17).
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The 2030 Agenda places an emphasis on capacity-
development efforts, especially those
strengthening the policy environment,
institutional arrangements and collaborative
processes that will help empower fishing and
aquaculture communities, CSOs, seafood value-
chain actors and public entities. Given the
multidimensional and interlinked nature of the
SDGs, effective coordination and strategic
integration of policy and implementation efforts
addressing multiple SDG targets will be key to
achieving lasting and constructive changes in
policies and institutions, as well as participation
in and commitments to actions at the local,
country and international levels. In many cases,
developing solutions to challenges in fisheries
and aquaculture will require interactions and
collaboration with, and support from,
stakeholders and institutions outside the sector.
The 2030 Agenda encourages such interactions
and processes that will lead to more integrated,
efficient, inclusive and better coordinated
initiatives as they address multiple SDG targets.

It will be of paramount importance for
governmental and non-governmental stakeholders
in fisheries and aquaculture to familiarize
themselves with the 2030 Agenda and the SDGs,
and to further promote awareness and action
towards their achievement. Of significant relevance
is SDG 17 (means of implementation and global
partnership for sustainable development), which
covers commitments on finance, technology,
capacity building, trade, policy and institutional
coherence, multistakeholder partnerships and data,
monitoring and accountability.

FAO is advising Members on SDG
implementation policies and processes, including
follow-up, monitoring and review. It is
collaborating with UN-Oceans, the UN Statistical
Division, the Inter-Agency Expert Group on SDG
indicators, the Inter-Agency Task Force on
Financing for Development outcomes and means
of implementation of the 2030 Agenda, and other
partners. FAO is also contributing to the High-
level Political Forum on Sustainable
Development,* which is the main platform for
SDG follow-up and review and which may draw
on the work of other intergovernmental bodies
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and fora that review progress and discuss policies
in specific areas, including the Committee on
World Food Security and FAO’s Technical
Committees such as COFI.

Monitoring progress

Through an unprecedented consultative process
driven by UN Members, the adopted SDG
framework contains a set of 169 targets and

231 indicators to measure and monitor progress
at the global level.

Sustainable Development Goal 14 comprises ten
targets — with several explicitly addressing
fisheries-related issues and others with direct
implications for the fisheries sector. The
fisheries-related targets call for actions to:
effectively regulate harvesting and to end
overfishing, IUU fishing and destructive fishing
practices; address fisheries subsidies; increase
economic benefits from sustainable management
of fisheries and aquaculture; and secure access
for small-scale artisanal fishers to fishery
resources and markets. The other targets relate to
marine pollution prevention and reduction,
management and protection of marine and
coastal ecosystems, and implementation of
UNCLOS and applicable existing regional and
international regimes.

All targets are supported by agreed indicators
established by the Inter-Agency and Expert
Group on SDGs and adopted by the UN
Statistical Commission.* FAO has been identified
as custodian for some 20 indicators, while
contributing to some 5-6 additional indicators.
FAO is custodian agency for three SDG 14
targets, namely:

» Target 14.4: By 2020, effectively regulate
harvesting and end overfishing, illegal,
unreported and unregulated fishing and
destructive fishing practices and implement
science-based management plans, in order to
restore fish stocks in the shortest time feasible,
at least to levels that can produce maximum
sustainable yield as determined by their
biological characteristics.

Indicator 14.4.1: Proportion of fish stocks
within biologically sustainable levels.

» Target 14.6: By 2020, prohibit certain forms of
fisheries subsidies which contribute to
overcapacity and overfishing, eliminate
subsidies that contribute to illegal, unreported
and unregulated fishing and refrain from
introducing new such subsidies, recognizing
that appropriate and effective special and
differential treatment for developing and least
developed countries should be an integral part
of the World Trade Organization fisheries
subsidies negotiation.

Indicator 14.6.1: Progress by countries in the
degree of implementation of international
instruments aiming to combat illegal,
unreported and unregulated fishing.

Target 14.b: Provide access for small-scale
artisanal fishers to marine resources

and markets.

Indicator 14.b.1: Progress by countries in the
degree of application of a legal/regulatory/
policy/institutional framework which
recognizes and protects access rights for small-
scale fisheries.

FAO will collaborate with and support custodian
agencies for other SDG 14 targets, for example,
SDG 14.c (collaboration between UN Division for
Ocean Affairs and the Law of the Sea, FAO and
other members® of UN-Oceans):

» Target 14.c: Enhance the conservation and
sustainable use of oceans and their resources
by implementing international law as reflected
in the United Nations Convention on the Law
of the Sea, which provides the legal framework
for the conservation and sustainable use of
oceans and their resources, as recalled in
paragraph 158 of “The future we want”.
Indicator 14.c.1: Number of countries making
progress in ratifying, accepting and
implementing through legal, policy and
institutional frameworks, ocean-related
instruments that implement international law,
as reflected in UNCLOS, for the conservation
and sustainable use of the oceans and
their resources.

The indicators expected to help monitor progress

on the above SDG targets 14.6, 14.b and the
fisheries component of 14.c are composite
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indicators developed on the basis of the existing
mechanism for monitoring implementation of the
Code by COFI Members through biennial Code
surveys. They will therefore contribute to and
support the reporting process for global
monitoring of fisheries-related targets of the 2030
Agenda. Recently, response rates by COFI
Members have increased dramatically, following
the launching of the more accessible online Code
reporting system.

Additional efforts to assess progress in fisheries
management are ongoing. These could assist
related national, regional and global initiatives,
and also support national and global SDG
monitoring measures. In this context, FAO
actively contributed to the 2016 Expert Meeting??
on improving progress reporting and working
towards implementation of Aichi Biodiversity
Target 6, which developed a draft conceptual
framework that could be used as guidance by
parties to the Convention on Biological Diversity
(CBD) in reporting on their implementation
towards the achievement of Target 6 on
sustainable fisheries. The meeting identified a set
of actions and potential indicators related to
achieving Target 6 and discussed ways to
facilitate this through improved coordination
among the CBD, FAO and RFBs.

In addition, within the framework of the FAO/
GEF Coastal Fisheries Initiative, specific efforts
are ongoing to develop and implement a
fisheries performance evaluation system that
can be used to: (i) effectively evaluate the
impacts of coastal fisheries projects; (ii) monitor
changes in environmental, social and economic
benefits of fisheries; and (iii) support knowledge
sharing through identifying pathways for
implementation of management strategies to
achieve sustainable fisheries.

The FAO Blue Growth Initiative and the SDGs

The FAO Blue Growth Initiative (BGI),*® based on
the sound principles of the Code, directly
contributes to a wide range of SDGs (see section
Global agenda — global ambitions, p. 80). It
prioritizes balancing the sustainable
environmental, social and economic aspects of
use of our living aquatic resources. Through the
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BGI, FAO mobilizes international support to
provide incentives and assistance to developing
countries so they can adapt and upscale
implementation of blue growth strategies at the
local, national and regional levels to secure
political commitment and governance reform.
The BGI brings together policies, investment,
innovation and public—private partnerships that
underpin sustained growth and give rise to new
economic opportunities in fish harvesting and
utilization and in ecosystem goods and services.

In order to help achieve the SDGs,* FAO and its
Members and partners have been mainstreaming
the BGI across both the Near East and North
Africa region and the Asia and Pacific region.
The Asia and Pacific BGI currently focuses on
sustainable aquaculture development to reverse
environmental degradation and ameliorate
competition for mangrove space and freshwater
resources. Responsible management and
sustainable development of aquaculture can also
offer good work opportunities to Asian fish
farmers, in particular youth, while
simultaneously boosting their income and
nutrition security, and safeguarding their natural
resources. This initiative is a good example of the
type of actions required to ensure aquaculture
becomes environmentally sound and truly
sustainable in line with the SDGs.

35

Similarly, a comprehensive study is under way
with a view to unleashing the potential of blue
growth in the Near East and North Africa. In this
region, activities include: promoting desert
aquaculture in Algeria; assessing livelihoods of
fishing communities along the Nile River in
Egypt and the Sudan; improving value chains in
Tunisia to ensure that women harvesting clams
receive greater and diversified income; and
promoting the Nouakchott Declaration on the
reduction of losses and waste in the fisheries
sector. Fisheries and aquaculture also provide an
excellent opportunity to create rural employment,
especially for youth, thereby allowing them to
remain in their own villages with gainful
employment, rather than having to migrate to
urban areas or abroad in search of work. This
study should provide valuable information on the
feasibility of developing aquaculture in arid



PART 4 OUTLOOK

zones and assessing the potential social and
economic benefits that can accrue from improved
value chains and reductions in losses and waste,
which in turn will be important factors in
meeting the SDGs and delivering blue growth.

Blue growth is especially relevant for Small
Island Developing States (SIDS) and coastal areas
around the globe. Cabo Verde is extremely
vulnerable to the effects of climate change and
climate-related disasters, which have direct
impacts on food and nutrition security and
livelihoods. However, SIDS such as Cabo Verde
are best poised to develop and promote
economically viable, technically feasible and
culturally acceptable development strategies that
support conservation and sustainable use of the
oceans. Cabo Verde worked with FAO to develop
a blue growth charter, recently adopted by the
Government of Cabo Verde, for implementation
at the national level.* The charter highlights the
country’s commitment to blue growth, and places
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increased emphasis on the services provided by
coastal, oceanic and freshwater ecosystems, while
simultaneously minimizing environmental
pollution, loss of biodiversity and unsustainable
use of aquatic resources. Moreover, the charter
aims to maximize economic and social benefits
for the population, and fully engages key sectors
as partners, including fisheries and aquaculture,
the seafood industry, marine and coastal tourism,
scientific research and shipping. Successful
implementation of this charter would be a good
example for other SIDS as a means to meet SDG
targets and benefit from blue growth.

The 2030 Agenda provides the framework,
processes, stakeholder engagement and
partnerships that can: (i) allow present and future
generations to benefit from aquatic resources; and
(ii) help the fisheries and aquaculture sector to
feed a growing population with nutritious food
and provide economic prosperity, employment
opportunities and well-being. ®
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