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Abstract

Fishery advisory systems play a vital role in improving productivity, sustainability and
livelihoods in the fisheries sector by enabling fishers to access timely and relevant information.
Traditionally, fisheries extension has relied on field visits, demonstrations and training
programmes to disseminate scientific knowledge. While effective in building trust and
facilitating adoption, these approaches often face limitations related to reach, cost and
timeliness. In recent years, participatory extension models and digital technologies such as
mobile phones, apps and online platforms have transformed the way advisory services are
delivered. This article traces the evolution of fishery extension from conventional field-based
approaches to ICT-enabled advisory systems, highlighting emerging tools, changing roles of
extension professionals, key challenges and future directions. The article emphasizes the need
for integrated, inclusive and adaptive advisory systems to support sustainable and resilient

fisheries.
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Introduction

isheries constitute an important pillar of India’s food system and rural economy,
supporting livelihoods, nutrition and income for millions of small-scale fishers and
fish farmers (Jadhav, 2017). The performance of fisheries enterprises is closely linked
to access to reliable information on production practices, fish health management, water
quality, weather variability and market trends. Fishery Advisory Systems (FAS) serve as a
crucial interface between research institutions and fishing communities by facilitating informed

decision-making at the grassroots level (Kundu, & Santhanam, 2025).

Traditionally, fisheries advisory services were delivered through direct extension methods such
as field visits, group meetings, demonstrations and training programmes organized by fisheries
departments, Krishi Vigyan Kendras (KVKs) and research institutions (Geetha et al., 2024;
Bhat et al., 2023; Singh et al., 2016). These approaches have been effective in fostering
interpersonal relationships and encouraging technology adoption. However, their effectiveness
has often been constrained by limited manpower, high operational costs and delays in
information dissemination, particularly in remote and geographically dispersed regions (Verma

et al., 2025).

In the fisheries sector, information gaps often translate directly into economic losses and
ecological risks. Delayed advisories on disease outbreaks, water quality deterioration or
adverse weather events can severely affect production outcomes, especially for small-scale
fishers operating with limited safety nets (Hossain et al., 2025). Extension services, therefore,
are not merely support mechanisms but function as risk-mitigation tools that enhance resilience
at the farm and community levels. As fisheries systems become more market-oriented and
climate-sensitive, the demand for timely, location-specific and actionable information has

increased substantially (Amjath-Babu et al., 2025; Bhat et al., 2024).

At the same time, changes in communication patterns, widespread mobile phone penetration
and increasing digital awareness among rural populations have created new opportunities for
transforming advisory delivery (Singh et al., 2023). The challenge before fisheries extension
today is not only to adopt new tools, but to ensure that these tools are embedded within
inclusive and responsive extension frameworks. Understanding how extension approaches
have evolved and how they can be strengthened further—is essential for designing future-ready

fishery advisory systems (Bhat et al., 2024).
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With the increasing complexity of fisheries systems and changing socio-economic conditions,
extension approaches have gradually shifted towards participatory and pluralistic models
involving multiple stakeholders (Bhat et al., 2024). More recently, advances in information and
communication technologies (ICTs) have further transformed fisheries extension by enabling
faster, wider and more cost-effective dissemination of advisories (Zahedi & Zahedi, 2012).
Digital platforms such as mobile apps, SMS alerts and online portals now complement
conventional extension methods, offering new opportunities to strengthen advisory services
(Klerkx, 2021). Against this background, the present article examines the evolution of
extension approaches in fishery advisory systems and explores pathways for building inclusive

and resilient advisory services.

The Evolution of Fishery Advisory Systems

Traditional Extension

Approaches:
Direct knowledge transfer via Participatory & ICT-Enabled
field visits, method Pluralistic Models: Advisory Services: Smart & Integrated Systems:
demonstrations, and Emphasis on collective action and Using mobile apps and WhatsApp Convergence of Al, IoT, and GIS
classroom trainings. farmer-to-farmer learning through for timely weather, diseass, and for real-time precision

SHGs and FPOs. market alerts. decision-making.

Fig. 1 Evolution of Fishery Advisory Systems from Traditional to Smart and Integrated Models
Traditional Extension Approaches in Fisheries

Conventional fisheries extension has historically focused on transferring scientific knowledge
from research institutions to fishers through field-based interactions. Common approaches
include personal visits, method demonstrations, group meetings and structured training
programmes aimed at enhancing awareness, skills and adoption of improved practices (Singh

etal., 2016).

In India, these activities are largely implemented by state fisheries departments, KVKs,
fisheries colleges and national research institutes. Fisheries departments play a frontline role in

outreach and programme implementation, while KVKs function as important intermediaries
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by conducting on-farm demonstrations, farmer—scientist interactions and capacity-building
activities. Research institutions support these efforts by generating location-specific

technologies and advisories (Varshney et al., 2022).

A key strength of traditional extension lies in its personal and interactive nature. Direct
engagement enables extension personnel to understand local conditions, build trust and
encourage behavioural change. Hands-on demonstrations further support learning by allowing
fishers to observe and practice recommended techniques under real field conditions (Bhat et

al., 2024).

Despite these strengths, conventional approaches face several limitations. Limited manpower,
logistical challenges and high costs restrict outreach, particularly in remote areas. Moreover,
delays in organizing visits and trainings often reduce the effectiveness of advisories related to
disease outbreaks, weather events and market fluctuations. Recent studies also point to uneven
coverage and limited intensity of engagement across regions (Bhat et al., 2023). These
constraints highlight the need for complementary approaches to enhance the effectiveness of

fisheries advisory systems (Kundu, & Santhanam, 2025).
Shift Towards Participatory and Pluralistic Extension

To overcome the limitations of top-down extension models, fisheries advisory systems have
increasingly adopted participatory and pluralistic approaches. These models emphasize active
involvement of fishers and other stakeholders in knowledge generation, dissemination and

application, recognizing fishers as partners rather than passive recipients (Bhat et al., 2024).

A wide range of actors now contribute to fisheries extension, including Self-Help Groups
(SHGs), cooperatives, Farmer Producer Organizations (FPOs/FPCs), NGOs and private sector
entities. Such pluralistic arrangements enhance outreach, mobilize communities and improve

access to inputs, services and markets (Saha et al., 2025).

Farmer-to-farmer extension and peer learning are important components of participatory
models. Progressive fishers often act as local resource persons, sharing experiential knowledge
and innovations. These mechanisms foster trust, reduce information asymmetry and accelerate
adoption. Participatory approaches also strengthen institutional linkages and promote
collective problem-solving, making advisory services more responsive and locally relevant

(Sah et al., 2021).
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From Field Visits to Mobile Apps: New Extension Tools

The Digital Fishery Ecosystem: Empowering Fishers through Technology

ADVISORY AND COMMUNICATION TOOLS TECHNICAL AND PRECISION SYSTEMS
Mobile Apps and Fish Disease
SMS Advisories Diagnostics
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Fig. 2 Digital Extension Tools Supporting Fishery Advisory Services

Digital technologies are increasingly reshaping fisheries extension by complementing
traditional field-based methods (Bhat et al., 2024). Mobile phones and internet-based platforms
enable rapid, wide and cost-effective dissemination of advisories to fishers and fish farmers

(Lahiri et al., 2020).

Mobile apps and SMS-based services are among the most widely used digital tools. SMS alerts
provide timely updates on weather, disease outbreaks and management practices, while mobile
apps offer interactive features such as decision-support tools, videos and localized
recommendations (Jensen, & Thysen, 2003). Government-led initiatives such as Matsya Varta
illustrate how digital platforms can improve access to advisories, scheme information and

technical guidance (Lahiri, 2020; Debnath et al., 2022).

Informal digital platforms, including WhatsApp groups managed by extension agencies or
fisher communities, facilitate rapid information exchange, peer learning and collective
problem-solving. These tools have proven particularly valuable during emergencies when

timely information is critical (Nain et al., 2019).

Advanced technologies such as GIS, GPS, Artificial Intelligence (Al) and the Internet of
Things (IoT) are also finding applications in fisheries. GIS and GPS support spatial planning

and resource mapping, while Al and IoT enable real-time monitoring of water quality, disease
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risks and farm performance. Together, these tools enhance precision, responsiveness and data-

driven decision-making in fisheries management (Idoko et al., 2025; Miller et al., 2025).
Role of Extension Professionals in the Digital Era

The integration of digital tools has significantly altered the role of extension professionals.
Rather than acting solely as information transmitters, extension workers increasingly function
as facilitators, coordinators and knowledge brokers who help fishers’ access, interpret and

apply information from multiple sources (Klerkx, 2021; Kundu & Santhanam, 2025).

Digital transformation has created new skill requirements for extension personnel, including
digital communication, content curation and data interpretation. Capacity building and
continuous training are therefore essential to ensure effective use of digital tools (Geetha et al.,

2024; Bhat et al., 2024).

Despite technological advances, human interaction remains central to effective extension.
Trust, motivation and behavioural change are still shaped through personal relationships.
Digital tools are most effective when they complement face-to-face engagement rather than

replace it (Sekhar, 2007; Klerkx, 2021).
Challenges in Adopting Digital Extension

Several challenges limit the effectiveness of digital fisheries extension. The digital divide
remains a major constraint, with unequal access to smartphones, internet connectivity and

electricity in many fishing communities (Hossain et al., 2025; Kundu & Santhanam, 2025).

Low digital literacy further restricts adoption, particularly among small-scale and elderly
fishers. Language barriers and trust issues also affect usage, as many digital advisories are not
available in local dialects and may lack validation from trusted sources (Debnath et al., 2022;

Singh et al., 2016).

In addition, fisheries are highly location-specific, and generic advisories often fail to address
local needs. Region-specific, need-based and participatory content development is therefore

critical for sustained adoption of digital tools (Amjath-Babu et al., 2025; Prajapati et al., 2025).
Way Forward: Strengthening Fishery Advisory Systems

The way forward lies in integrating traditional and digital extension approaches. Field-based

methods remain essential for trust building and contextual understanding, while digital tools
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enhance reach and timeliness. KVKs and local institutions can play a pivotal role by acting as
trusted intermediaries and facilitating digital capacity building (Bhat et al., 2023; Geetha et al.,
2024).

Inclusive, fisher-centric advisory systems must address diversity in literacy, language and
access to technology. Strong policy support and stakeholder collaboration are needed to
promote innovation, public—private partnerships and sustainable advisory frameworks (Saha et

al., 2025; Singh et al., 2023).
Conclusion: Towards Smarter Fishery Advisory Services

Fishery advisory systems have evolved from field-based interactions to increasingly digital and
participatory models. While digital tools offer significant opportunities, their success depends
on effective integration with human-centered extension processes. By combining traditional
strengths with modern technologies, fisheries extension can contribute to sustainable, resilient

and future-ready fisheries that support livelihoods while conserving aquatic resources.
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