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POLICY BRIEF

F

Why the data gaps in Indian
aquaculture need to be
addressed to contribute to its
efficient and sustainable
development

Aquaculture is an important and
growing sector in India. There are various
aspects of Indian aquaculture that can be
improved further to contribute towards
its sustainable development. Before
proceeding with various developmental
strategies, it is essential to identify the
specific data gaps that hinder its
development. Furthermore, it is
important to identify the appropriate
ways to use the data to have a positive
impact on the sector and the community.
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HIGHLIGHTS

Identification of the
data gaps can help
determine the
appropriate methods
to improve
aquaculture farm
operation,
production and
market access, as
well as community
capacity

The data gaps can
be addressed by
creating a national
aquaculture
database in
collaboration with
various stakeholders
including
government bodies,
research institutes,
private entities, and
aquaculture farmers

The database should
be standardized as
per regulations and
aid community-
based monitoring

Filling the data gaps
will contribute to the
achievement of most
of the Sustainable
Development Goals
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DATA GAPS IN INDIAN
AQUACULTURE AND POTENTIAL
BENEFITS OF FILLING THE DATA
GAPS

Improving aquaculture in India
involves addressing various aspects, from
sustainable practices to policy support,
however, a key aspect that is often
overlooked, but which can contribute
significantly to the sustainable
development of the sector, is addressing
the specific data gaps that remain unfilled.
There are several data gaps in Indian
aquaculture, including but not limited to
the following areas:

Farm Characteristics and Practices:

Information that is critical for the
efficient operation of aquaculture farms,
such as the number of farms, pond sizes,
farming methods, and intensity of labour is
not clearly available. Information about
the types of seeds and feeds used by small-
scale farmers, as well as their practices
related to feeding, water management,
and disease control, are currently limited,
but can help optimize resource use and

improve productivity (Dhande et al., 2023).

IG E S WorIdFi.s%

In contrast, lack of data about economic
characteristics of a farm, such as
production costs and income, creates
barriers for designing targeted
interventions.

With the use of improved data
obtained by addressing these data gaps,
farmers can optimize conditions for
aquaculture and enhance the productivity
to obtain higher growth rates and better
yields. For example, farmers can optimize
the use of resources, such as feed, water,
and energy, based on accurate data, to
make their operations more efficient,
resulting in cost savings as well as reduced
environmental impact (Parappurathu et al.,
2023).

Production and Market Access Data:

There is a distinct lack of detailed
data on the production of various species,
especially in small-scale and inland
aquaculture. There is also a gap in
information on the quantities produced,
growth rates, and market preferences for
specific products, which is essential for
farm planning and market access (Jaikumar
et al., 2023). It should also be noted that
market access is usually dependent on
information about intermediary channels,
processing facilities, and transportation
networks, which is currently uncertain for
Indian aquaculture.

Addressing these data gaps will
provide farmers with access to economic
data related to markets, such as pricing
information and consumer preferences,
which will help farmers align their
production with market demand. This will
improve market access, reduce post-
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harvest losses, and ensure fair prices for
aquaculture products (Sahoo et al., 2023).

More importantly, availability of
robust data will attract investments into
the aquaculture sector (Kuntagod et al.,
2021). Investors are more likely to support
ventures with a solid foundation of
information, contributing to the growth
and modernization of the industry.

Community Characteristics:

Aguaculture in India is also
hampered by the limited data on the
societal characteristics of small-scale
aquaculture communities, such as
community capacity, gender roles, and
social hierarchies. Lack of such information
makes it difficult to design inclusive and
sustainable policies for local aquaculture
development (Shubin et al., 2023). Lack of
information about community
characteristics also acts as a barrier
towards the development of capacity-
building programs related to sustainable
practices, technology adoption, and

business skills.

Data related to the community
characteristics can be used to tailor
training programs and capacity-building
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initiatives according to the needs of the
community identified through data
(Duarah & Mall, 2020). In this way, data
can be used to enhance the skills and
knowledge of the farmers leading to a
more empowered community.

Access to comprehensive and
accurate data will allow stakeholders,
including farmers, policymakers, and
researchers, to make informed decisions
(Rossignoli et al., 2023). Comprehensive
data on the socio-economic aspects of
aquaculture can guide community
development initiatives such as promotion
of inclusive practices, improvement of
livelihoods, and equitable distribution of
aquaculture benefits (Pragathi et al.,
2023).

Finally, regulatory bodies —
community managed or government
driven — can use data to monitor and
enforce compliance with aquaculture
regulations. This will ensure that
environmental and health standards are
met, contributing to the sustainable and
responsible growth of the sector (Lakra &
Gopalakrishnan, 2021).

Environmental and Health Aspects:

Information on the environmental
practices of small-scale aquaculture
operations, including waste management
and water conservation efforts, is critical
for assessing and improving the sector's
sustainability (Nair & Nayak, 2023).
However, it is difficult for the local farmers
to obtain such information currently due
to a lack of access to such information.
Likewise, information about the health
aspects, which helps the aquaculture farms
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produce safe and nutritional food
products, is also hard to access with ease
(Rao et al., 2021). Both these types of
information are necessary for aquaculture
farms for maintaining regulatory

compliance in line with the environmental
and health standards.

Environment related data such as
weather conditions, water quality, disease
outbreaks, and other risk factors can help
in the early detection and mitigation of
risks. This can lead to more resilient
aquaculture operations and reduced losses
due to unforeseen challenges
(Chattopadhyay & Chandras, 2008).

Similarly, data on climate patterns
and their impact on aquaculture can help
farmers and policymakers develop
strategies to adapt to and mitigate the
effects of climate change. This will
contribute to the long-term resilience of
the sector (Tharanath et al., 2021).

Finally, data on environmental
practices, compliance with environmental
regulations, and the adoption of
sustainable farming methods will
contribute to the overall sustainability of
the aquaculture sector by improving their
environmental performance as well as
enhancing efficiency of the operations.

Technology Adoption:

Data on the adoption of modern
technologies, such as aeration systems,
water quality monitoring devices, and
digital farm management tools, can
contribute towards more efficient
aquaculture farms (Kar & Tripathy, 2020).
However, information about technology
adoption or the barriers facing it in Indian
aquaculture is currently limited.

Addressing this data gap will help
farmers to improve their production
practices, for instance, by using data on
technology adoption to modernize their
operations and enhance efficiency.

In addition to the above benefits,
addressing the aquaculture data gaps can
contribute to the achievement of various
SDGs as tabulated in APPENDIX I.

POLICY INSIGHTS

To address data gaps in Indian
aquaculture, the following policy
recommendations should be considered:

Aquaculture Database

Create a comprehensive national
aquaculture database that includes key
information on important factors such as
production, water quality, disease
prevalence, and socio-economic aspects.

The importance of collecting
aquaculture data and creating databases
has been highlighted in recent studies from
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the North Atlantic region (Froehlich et al.,
2022; Mikkelsen et al., 2021).

It is vital that the databases be
populated by accurate and latest data.
Development of monitoring systems and
real-time data collection tools can enhance
the data accuracy and timeliness related to
the environmental conditions and
production practices.

Also, standardized reporting
practices should be established and
farmers should be incentivized to report
key data points accurately and regularly.
More importantly, this database should be
regularly updated and accessible to
relevant stakeholders.

Capacity Building

Develop training programs for aquaculture
farmers and extension officers on effective
data collection methods.

The capacity building programs can
also support the farmers with technology
adoption by providing small-scale farmers
with access to modern and advanced data
collection tools, record-keeping methods,
and reporting practices.

In addition to data collection, the
programs should also train the
stakeholders in data analysis and
interpretation, so that they are equipped
with the skills to derive meaningful insights
from collected data.

Additionally, extension officers can
also facilitate knowledge dissemination
locally and provide on-the-ground support
for effective data collection and other
capacity-building activities related to
aquaculture development.
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Community-Based Monitoring

Implement community-based monitoring
programs, involving local communities in
data collection efforts.

In addition to improving data
accuracy, this method will also create a
sense of ownership and participation
among farmers.

Community based monitoring of
aquaculture has been already tried
successfully in various countries. In Spain,
Vietnam, and Cambodia, monitoring and
surveillance was included as one of the
main activities of the community-based
cooperatives managing their fisheries and
aquaculture (Garcia-Lorenzo et al., 2021).
In the Pacific islands specialized toolkits
were developed and provided to the
community to aid monitoring activities
(Johnson et al., 2020). Community based
monitoring was also successful in Africa as
demonstrated in Kenya where monitoring
of mariculture projects was shown to be
effective in poverty alleviation (Odhiambo
et al., 2020).

Additionally, the community can also
act as an important stakeholder in
organizing public awareness campaigns to
highlight the importance and various
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benefits of data collection, including its
environmental and economic benefits, as
well as its use in improved decision-making
for aquaculture practices.

Collaborations

Encourage collaboration among
government agencies, research
institutions, and industry associations to
streamline data collection efforts.

The collaborations can be local,
national, regional, and global, and have
access to best practices and shared data.
The collaborations would also allow
farmers to be part of research initiatives
and help broaden their understanding of
aquaculture challenges and solutions
globally.

The collaborations should also
explore the benefits provided by public-
private initiatives as is becoming
increasingly common (Jena & Tyagi, 2016;
Silas, 2016). This includes partnering with
some of the myriad Indian digital
technology companies and exploiting and
harnessing ICT, loT, Cloud-edge computing,
Al, machine learning, immersive
technologies and blockchain for
aquaculture data acquisition,
management, analyses, and dissemination
(Rowan, 2023).

The collaborations will be more
effective if they are supported by
coordinating bodies which oversee data-
related initiatives and ensure cross-
sectoral cooperation, such as the
Department of Fisheries under the
Ministry of Fisheries, Animal Husbandry &
Dairying of India. These specialized bodies
can also conduct regular audits of data
collection processes to ensure accuracy,
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completeness, and reliability of the data
collected.

Regulatory Framework

Update aquaculture framework to include
specific requirements for data reporting
and adherence to sustainable practices.

The regulatory framework should be
dynamic and be able to evolve as per the
industry needs and scientific
understanding.

The framework should also include a
policy feedback mechanism whereby the
stakeholders have an outlet to provide
input on data collection policies and
practices. This will ensure the policies and
practices remain relevant and evolve as
per the needs of the aquaculture sector. It
is also highly important that the
framework is overseen by the national
Department of Fisheries to monitor and
maintain the necessary standards
nationally.

Implementing these policy
recommendations can contribute to filling
the data gaps, thereby enhancing the
resilience of Indian aquaculture, and
fostering a sustainable and innovative
sector. Continuous evaluation and
adaptation of policies based on feedback
and emerging challenges will be crucial for
the success of these initiatives.

Effective implementation of these
recommendations will make a significant
contribution towards the success of the
‘Blue Revolution’ or the ‘Neel Kranti
Mission’ launched by the Indian
government to develop the fisheries sector
and bring prosperity to the fishers
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(Ngasotter et al., 2020). Moreover, this will
also be in line with the National Data
Sharing and Accessibility Policy (NDSAP),
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APPENDIX I: Contribution to SDGs by filling aquaculture data gaps

SDG Description

Contribution to SDG

2  Zero hunger Improved data leading to sustainable and increased aquaculture
production can deliver a reliable source of nutritious food.

3  Good health Improved data on disease management and water quality can
and well-being  lead to improved health and well-being.

4  Quality Training programs and capacity-building initiatives, supported by
education comprehensive data, can contribute to quality education for

farmers.

5 Gender equality Data focusing on the role of women in aquaculture, their
contributions, and the challenges they face can guide targeted to
promote gender equality within the aquaculture sector.

6 Clean water Data can be used to monitor the water quality for sustainable

and sanitation ~ water use and pollution management in aquaculture operations.

8 Decent work Improved economic data can contribute to sustainable economic
and economic  growth in the aquaculture sector, including increased
growth employment opportunities.

9 Industry, Data on technology adoption, innovation, and infrastructure
innovation and  development in aquaculture can enhance the efficiency.
infrastructure

10 Reduced Comprehensive data can highlight disparities and inequalities
inequalities within the aquaculture sector and can be used to design targeted

interventions to reduce inequalities among small-scale farmers
and ensure equal share of the benefits.

11 Sustainable Sustainable and responsible aquaculture practices, guided by
cities and comprehensive data, can contribute to creating sustainable
communities communities, self-sufficient in terms of food and economy,

among others.

12 Responsible Comprehensive data on aquaculture production, supply chains,
consumption and consumption patterns will support waste reduction and
and production improve efficiency, thereby contributing to responsible

production and consumption practices.

13 Climate action Data on climate patterns, adaptation strategies, and the
environmental impacts of aquaculture can contribute to climate
action and help mitigate climate-related risks.

14 Life below Sustainable and responsible aquaculture practices, informed by

water comprehensive data, can aid in the conservation and sustainable
use of marine and freshwater ecosystems.

15 Life onland Comprehensive data on land use in aquaculture can contribute
to the conservation of biodiversity and terrestrial ecosystems by
enhancing sustainable aquaculture practices which reduce
pressure on terrestrial ecosystems for food production.

17 Partnerships for Filling data gaps requires collaboration between agencies,

the goals

research institutions, private entities, and local communities, by
exchange of knowledge and resources.




