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Inland capture fisheries' contribute to food production,
household incomes and the growth of regional and
national economies, especially in many low- and
middle-income countries where they are a primary
source of livelihoods and food and nutrition security.??
Globally, between 17 and 21 million people, 50 percent
of whom are women, are directly employed in inland
fisheries. The latest annual estimate of inland fisheries
catch was 12 million t, representing 12.5 percent of the
total global fisheries catch,? of which 43 percent comes
from 50 low-income, food-deficit countries where
agriculture remains critical for economic development.’
Almost all inland catches are consumed by people*
making them critical for household food and nutrition
security as well as alleviating micronutrient deficiencies,
childhood stunting and other health conditions.?

Water control infrastructure associated with irrigation
(diversion weirs, barrages, water gates and distribution
and drainage canals) supports the production of staple
crops globally, but often adversely impacts inland
fisheries. Such infrastructure alters the flow of rivers and
disrupts the connectivity between aquatic habitats,
blocking fish migration routes and degrading fish
habitat, and in some cases preventing the completion of
fish life cycles.>® This irrigation-fisheries trade-off is set to
intensify as many governments in Asia and Africa invest
heavily in existing and new irrigation infrastructure as a
climate adaptation strategy, typically with insufficient
consideration of fisheries. Current and further declines in
inland fisheries production risk exacerbating nutritional
and income deficiencies among the mainly small-scale

Key messages

- Inland capture fisheries are the primary source of

livelihoods and food and nutrition security in many
low- and middle-income countries, but are often
adversely impacted by irrigation infrastructure.

- With over 300 million ha of irrigation globally

and large planned investments, integration of
fisheries within irrigation systems, and similar
nature-based solutions, can help reposition
irrigation infrastructure as multifunctional systems
that improve sustainability, livelihoods, and food
and nutrition security for a wider range of local
stakeholders.

- Realizing benefits from irrigation and fisheries

integration for poor and marginalized households
requires that technical infrastructure design be
combined with social engagement and local
institution building.

- Irrigation investments usually occur in longer-term

planning at the national level, or in the agreed
pipeline of development projects with key donors,
so integrating fisheries during early planning stages
is critical.

- Irrigation system-specific efforts must be

supported by broader systemic change, including
the alignment of sectoral policy and regulatory
framewaorks, to ensure the maintenance of broader
landscape integrity and support of irrigation
governance models.



fishers across Asia and Africa, with women and children
facing particular risk” This in turn may undermine
attainment of the Sustainable Development Goals (SDGs)
by reducing the production of highly nutritious

(SDG 2: Zero hunger, SDG 3: Good health and wellbeing)
and economically valuable (SDG 1: No poverty) fish.

The fact that malnutrition especially affects women

as well as children under the age of 5 years suggests
SDG 5 (Gender equality) is also at risk, while the decline
of fishstocks undermines SDG 14 (Life below water).

Irrigation systems operate within complex, dynamic
and multifunctional socioecological landscapes. With
integrated management, both crop and fish production
can often be improved simultaneously . Research

by the CGIAR Research Program on Fish Agri-Food
Systems (FISH), together with the CGIAR Research
Program on Water, Land and Ecosystems, partners, and
stakeholders,” sought to generate evidence and tools
to shift policies and investment into integrated water,
land and fisheries systems by providing the following:

1. an evidence-based guide for integrating fisheries
in irrigation systems

2. acall to action for improved integration of
technical and social sciences in the design and
implementation of water control infrastructure
to better realize system benefits for more inclusive
and sustainable development.

Fisheries and irrigation integration
can improve system sustainability and
enhance benefits

Practical guide for water planners, managers
and engineers

A growing body of evidence shows that the integration
of fisheries in irrigation systems can benefit both fishers
and farmers, as well as the natural environment.'

To promote this integration, a practical guide was
prepared to support those involved in water resources
planning and management. The guide focuses on (i)
the benefits of integrating fisheries into the planning,
design, construction, operation and management

of irrigation systems, (ii) the potential negative

effects of water control infrastructure on aquatic
ecosystems, including fisheries, and (jii) technical,
management and governance measures to mitigate
negative impacts and enhance fisheries for local
people."' The need is for institutions to manage the
infrastructure as multi-use systems and ensure benefits
from integration are inclusive and sustainable.

The guide extends the scope of irrigation systems
beyond its infrastructure and command area (physical
irrigated area) to the connected upstream and

downstream water bodies, which are vital for fish
life cycles. There are opportunities to mitigate the
impacts of all water control infrastructure through
restoration or active management, including regular
fish stocking, aquaculture or rice-fish production.

The guide outlines a participatory approach with
stakeholders engaged throughout to address trade-offs
and ensure that multi-functional irrigation systems
benefit a wide range of stakeholders, including currently
marginalized households. The cyclic approach broadly
includes (i) understanding context and engaging

with stakeholders, (i) assessing key impacts and
opportunities, (iii) preliminary scoping measures, (iv)
trade-off evaluation, (v) committing to implementation,
and (vi) monitoring and adapting. Sound institutional
and governance mechanisms are also necessary to
mitigate conflict between different water users and uses.

Calling for greater social engagement
in design and implementation of water
control infrastructure

Technical options for minimizing irrigation impacts

on fisheries, including fish passage and fish refuge
technology, do exist. However, as highlighted in a
recent paper by the International Water Management
Institute, WorldFish and Charles Sturt University,
insufficient recognition of the social context often
prevents benefits from their application from reaching
the poorest and most marginalized groups.” In
practice, this means that technical infrastructure design
should be organized around “Who should benefit?”

if irrigation investments are to move beyond a focus
on production and support more inclusive food and
nutrition security and enhanced livelihood opportunities.

We call for an extension of how irrigation investments
are designed, implemented and managed,

arguing that technical interventions alone are
insufficient for generating the multiple outcomes
necessary to fully achieve development goals.
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The process of institution building is especially
emphasized as critical in bridging the divide between
technical solutions and more inclusive outcomes.
Institutions must perform two key functions by

(i) organizing local stakeholders to collectively become
partners in intervention design and implementation and
(ii) ensuring that appropriate rules of resource access
help poor and marginalized households participate and
benefit from technical innovations while preventing
powerful stakeholders from monopolizing the benefits.
This requires conscious efforts and dedicated resources
to create stakeholder-designed, locally appropriate
institutions that bring together diverse actors from

local communities and decision-making spheres.

This process of social engagement must begin at the
outset of intervention design and should therefore

be viewed as an integral part of the investment.

The community fish refuge project in Cambodia
highlights key features of such a process that manages
local water bodies for multiple water uses, resulting
in increased income and food production benefits to
a wide array of local stakeholders.” Local institutional
development can contribute to the adoption of more
holistic intervention designs by facilitating diverse
stakeholder consultations from early stages to reflect
the multiple ways in which stakeholders rely on and
use multi-functional landscapes. In this way, local
ecological knowledge gained from resource use can
also be incorporated.
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Another example is a long-running fish passage
project in Southeast Asia, which has demonstrated
that for sustainable scale-out of technical fishway
infrastructure, understanding the social factors that
can influence its uptake, usefulness, handover and
maintenance is important. This project has recently
incorporated a framework with the aim of better
engaging stakeholders from project outset for more
inclusive infrastructure design and management."

Putting research into action

Recommendations for evidence-based policy
shifts and investment

With over 300 million ha of irrigation globally and
huge investments planned for more, the integration of
fisheries in irrigation planning, construction, operation
and management has potential for large and beneficial
impacts in Asia and Africa.” This is already influencing
major donors and investors.

Since irrigation investments usually occur within longer
term planning at the national level, or in the agreed
pipeline of development projects with key donors, early
exchanges with irrigation financiers present an opportunity
to influence investment decisions at the conceptual

or design phase. To ensure stakeholder engagement
processes are adequate and result in institutions that are fit
for purpose, projects need to build strong transdisciplinary
teams of technical and social specialists.

A focus on individual irrigation systems, however,

is not sufficient, as the desired shift away from
business-as-usual must be systemic in nature. This calls
for efforts to ensure government and donor policies
are supportive of an expanded vision of irrigation
modernization.'* Legal frameworks should also provide
an enabling environment by, for example, supporting
better cross-sectoral water-land management, land
use rules that allow adoption of different production
models, and local institutions seeking to govern
irrigation water for multiple users and uses.

Future research for sustained change

The global context in which irrigation takes place is
changing rapidly. Fisheries provide an entry point to
support the transition toward more sustainable and resilient
irrigation systems. However, more evidence is required

on opportunities and challenges to successfully integrate
fisheries and ensure multiple benefits are realized.

FISH researchers are currently rolling out the guide

for fisheries and irrigation integration in Cambodia

and Myanmar, with plans to do the same in Zambia

and Ghana. In each context, feasibility assessments

and pilot implementation are needed to understand

how the specific environmental, structural and social
conditions influence the generation of benefits, including
food, nutrition and income. Based on these activities,
cooperation with governments, communities and private
sector actors will be needed to establish enabling policies,
regulation and human capacity to widely apply the guide
within each country. This iterative process is also likely

to require supplementary guidance to help government
officers, donors, local stakeholders and other practitioners
adapt the guide to national and local contexts.
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Inland fish production must also be part of the
discussion around innovative irrigation technology

and practices. For example, the installation of solar
panels over fish ponds can provide energy for vertically
integrated systems, from pump or aeration systems to
post-harvest equipment, be used as a source of income
generation, and provide partial shade for fish, a useful
climate adaptation strategy. However, the implications
of new technology and practices, especially on poor

or marginalized groups, still need assessment.

Wider scale integration requires efforts to promote
FISH findings to government and multisector actors at
regional, country and local levels. FISH researchers are
committed to continue engaging with actors at key
global events and through regional and local dialogues
with donors and relevant water resources, irrigation,
agriculture and fisheries departments.
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