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Abstract

Technology usage is a fundamental element in any fishing activity. Small-scale fishermen are
often characterized as information-poor and information deprived has always been a central
component of rural development initiatives. Thus, this article reviewed the recent studies of
fishery technology benefits. This article is based on the conceptual paper approach by
reviewing past studies on related issues concerning small scale fishing activities among
fishermen using fishing technology. The results showed that there are four benefits of using
ICT for fishing activities among small-scale fishermen namely, increase productivity and
combat poverty, reduce digital among rural community, improves technology literacy level
among rural community, and safety issues among small-scale fishermen. These suggestions
are hoped to provide basis for concerned parties to improve their connectivity and
disseminate the ICT information and benefit by using the ICT provided in the rural area.
Keywords: Small-scale Fishermen, Fisheries Technology, ICT, Communication, Extension,
Rural Development

Introduction

Information and Communication Technology (ICT) is generally defined as a set of equipment
that enables to strengthen and accelerate the dissemination and information sharing,
facilitate communication process, regardless of geographical characteristics (Meng et al.,
2013). The idea of rural development indicates that the desire to improve the conditions and
position of rural communities through the recognition on the existence of a dichotomous
urban-rural relationship. It is important to study the potential benefits of ICT to improve
access to basic human development requirements such as food, education and healthcare.
Globally there is a huge disparity in terms of challenges and opportunities between rural
development and urban development. Rural development is forced by the need to strengthen
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the rural objectives to ensure that current rural disparities will not significantly predicate
digital inequalities. In scrutinizing the potential benefits of ICT for rural development, it is
indeed necessary to identify and to recognize that information dissemination is a
fundamental element of any rural development programme as rural areas are regularly
characterized as information-poor (Chapman & Slaymaker, 2002). Consecutively, issues of
sustainability which involve factors of human capacity, social capital and best practice models
also highlight the importance of rural communities to optimize the benefits of ICT for rural
development.

Abundance of extension methods and strategies depend on technology transfer with top-
down development without having a framework for feedback from farmers. Avault et. al
(1984) also agreed that any possible rural development program initiated from the top-down
without acknowledged that rural areas are perceived to be highly traditional, resistant to
change, and unaware of technological advancement (FAO, 2006). Recently, there has been
greater participation among the rural community, although it is difficult, especially with a new
ICT technology. In developing countries, the majority of rural people are depended on
extension agents for advice and for technical information and assistance on agricultural and
rural-related development (Shah et. al, 2013). The success of extension services relies on the
role of extension officers to transfer technology and technical competence in developing rural
community to increase their productivity (Rahim, 2008). According to Sulaiman and Hall
(2002); Fadeyi at el (2015) the role of the extension agent is to contribute to capacity
development through training, strengthening the innovation process, building linkages
between farmers and other agencies, and helping to strengthen farmers' bargaining position
through appropriate institutional and organizational development. Doubtlessly, the
competency of extension agents in Malaysia as a change agent and one of the important
determinants of success for rural community development should not be undermined.

With regards to fishing technology, either in the form of fish-catching technology or for
navigational purposes has profoundly altered the relationship between vessels and the shore
(Chauvin, Morel & Tirilly, 2010) by the rapid dissemination and receiving information to any
part of the world at any time. Based on the data presented in Table 1, fishing technology is
known to increase efficiency and to ease work of the fishermen when they are out at sea.
Other than that, ICT allows fishermen to sort their life much better through communication
on the phone, computer and internet usage, locate and find aquatic resources via Global
Positioning System (GPS) and helps in recording the sale. Despite the explosion of knowledge
and technology changes among rural community, small-scale fishermen community in
Malaysia appears to be lacking in terms of using the appropriate fishing technology when
engaging in fishing activities. There are many potential benefits which are offered by the new
and modern fishing technology. Small-scale fisheries are inclined by dynamic climate change,
governance, and market drivers, which present social and ecological challenges and
opportunities. ICT plays an important role in the development of fishermen. It is necessary to
expose the ICT to the rural community especially the small-scale fisherman community.
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Table 1
ICT tools functions and benefits for fishermen. (Omar et al., 2011)

ICT Tools Functions/benefits
Global Marking the spots and location of the fish, it can assist fishermen to return
Positioning back exactly to the same position whether during daytime or at night. It

System (GPS) provides information such as latitude, longitude, altitude, surface speed,
sunrise and sunset times, odometer and accuracy warning system.

Sonar Through sonar, fishermen can get a complete, immediately up to date,
available map of the whole fishing area showing the exact location, extend,
density, depth, movement, species and size of all fish shoals. In addition,
information regarding sea bottom such as depth, contours, slopes and
stones can easily be gained.

Echo sounder Used to measure the depth beneath the vessel or for detecting fish
location.

Wireless set Wireless set enhances the security aspects of the fishermen. If anything
happens to them while at sea, they can communicate with other vessels
and the responsible agencies so that immediate actions can be taken. On
top of it, they can immediately share information regarding the fishing
spots with the others. Moreover, through the use of the wireless set,
fishermen can get better deal and offer for better price with the dealers
even when they are still at sea.

Computer Used for keying in data and record purposes (ex: profit and loss, species
caught, weather condition, markets, etc)

Mobile phone To seek, disseminate and share fisheries related information such as
market price, online applications, weather conditions, professional
advices, loan services, business opportunity, etc among/between
colleague and related agencies. Moreover, through mobile phones,
fishermen can deal and can get better price with the dealers even when
they are still at sea.

Methodology

The initial step in developing a systematic review paper is very challenging for locating and
retrieving the relevant literature. Generally, the literature for this field is scarce, but there are
papers from related disciplines which give an overview from the literature within their area.
At the early stage, the method and approach of data collection is based on the exploratory
approach, especially in exploring related studies in analyzing relationships between fisheries
technology and its benefits on small-scale fishermen. The systematic search is conducted with
key words and concepts search from academic disciplines. In this stage, relevant articles were
sought from SCOPUS search engines as it covers the cross-disciplinary scope of this paper. The
following terms were selected for search queries to cover the fisheries technology benefits
and small-scale fishermen: “fisheries technology,” “fisheries technology benefits,” “small-
scale fishermen,” “ICT,” “information technology,” and “digital divide.” Other than that, to
cover the rural advancement component, this paper used the following terminology search:
“rural advancement,” “rural community,” and “rural areas.” Searching with combinations of
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these 9 terms generated a total of 1020 search queries. As a result, there were 281 articles
found in identification; eventually, after the second stage of the screening process, only 34
articles met the criteria with the small-scale fishermen and being published in English-
language academic journal. A total of 27.5% of the articles were related to small-scale fishery
and fishery ICT technology usage, while the balance was related to ICT technology usage in
general. Four pertinent benefits were highlighted throughout the 34 articles; namely, increase
productivity and combat poverty, reduce digital divide among rural community, improves
rural community technology literacy level, and small-scale fishermen community safety.

Benefits of fisheries technology

Increase productivity and combat poverty

Since achieving independence in 1957, Malaysia has successfully transformed itself from a
poor country to a middle-income country. The incidence of poverty has been drastically
reduced from 49.3% in 1970 to only 3.8% in 2010, with hardcore poverty nearly eradicated,
declining to 0.7% in 2009 (Abidin & Rasiah, 2009). Malaysia’s real Gross Domestic Product
(GDP) has grown by an average of 5.8% per annum from 1991 to 2010 (Economic Planning
Unit, 2010). The World Bank defines poverty in absolute terms. The bank defines extreme
poverty as living on less than USS$1.90 per day (United Nations (UN), 2016).The pledge to leave
no one behind relates closely to three important dimensions of the 2030 Agenda: poverty,
inclusiveness and inequality. Fishing communities are often categorized by overcrowded and
sub-standard living conditions, low levels of education, and poor access to services like
schools, health care, and infrastructure such as roads or markets. Despite the natural
resources, Lawson et. al (2012) has emphasized that, the poverty of fishing communities is
dependent upon income and unemployment.

In Malaysia, each registered fisherman receives a monthly allowance of about RM 300 and
daily fuel subsidy in the amount of RM45. This allowance is primarily aimed at reducing the
daily burden of the small-scale fishermen, yet, it is still seen as insufficient. The poverty level
among fishermen has reached a critical level (Solaymani & Kari, 2014). This is due to the
climate change that has distracted the fishermen daily activities, especially when undertaking
fishing activities and has resulted to productivity declining. Hence, to encounter this problem,
it is vital to use the fishing technology such as GPS, mobile phone and echo sounder when
undertaking fishing activities at sea. Echo sounder function is to detect a school of fish
movement and a coral reef that may damage the fishing net. Moreover, GPS will help to mark
the spots where the fish are. Then, this information can be disseminated to others by using
mobile phone. This approach generally help the fishermen to increase their productivity by
strategizing their daily fishing trips even during the monsoon seasons. Profitability in small-
scale fisheries depends on many factors such as the number/amount of landings in the region,
seasons, tools used, and sometimes the daily catch Moreover, ICT tools such as computer and
internet will encourage e-entrepreneurship among its users to be involved in business
activities which will further increase their living quality (Rao, 2004; Norizan, 2009; Ahmad et
al., 2009)

Furthermore, the mobile phone can assist in promoting the fish production to the regular
customer or middle person although they are still at sea. The updated price, size and types of
fish that already caught earlier can be informed through the use of this technology rapidly.
Thus, the fishermen can do the reservation based on the customer or middle person requests.
Fishermen either sell their catch selectively, usually at a good price, to customers awaiting
them or wait for a trucker to sell the entire lot collectively, at a relatively lower price, within
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a couple of hours after landed. This strategy would help the small-scale fishermen to estimate
their daily catch and prepare themselves when facing the monsoon season or any other forms
of emergency situation. On the other hand, according to Allison & Ellis (2001) rather than
monitoring ‘how many’ fish are caught, these scholars proposed that the best option is to
advance fishing limits that affect ‘how, when and where, fish are caught’, to ensure that
primary environment functions that support fisheries productivity are preserved.

The small-scale fishermen highly recommended to utilize the fishery technology equipment
to develop living strategies and improve their living quality subsequently, thus, reducing the
poverty level (Lee et. al, 2014; Saville, Riani, & Hatanaka, 2015). Poor small-scale fishermen in
developing countries who have limited resources and scarce access to markets and
information meet major constraints in the adoption of technological innovations and may
therefore be excluded from trade (Ruben, Slingerland, & Nijhoff, 2006). By promoting the
benefits of fishery technology, it would change the normal social traditions, cultural
constraints, and conservative attitudes that differentiate against fishermen and limit their
accessibility to economic resources and opportunities (Yahaya, 2001).

Reduce digital divide among rural community

Digital inequality is one of the most topic of concern in the “information age”. A few studies
have been found and observed which address the social inequality in information resources
and digital use patterns (Yu, Lin, & Liao, 2017). In the rural areas, such ICT facilities could not
guarantee that users can easily access information technology and overcome the so-called
“digital divide.” Digital information and communication technologies (ICTs) have continued to
advance rapidly. All parts of the world are now major users. Yet, while some digital gaps have
closed, others are continuing to be exposed with the overview of new technologies. It also
recognizes that the extensive development benefits from using these technologies have
lagged behind (United Nations (UN), 2016). Thomas et. al (2016) noted that this was expected
because of the digital divide between urban areas and rural areas are based within the town
centers of rural areas that have better Internet access than who generally reside further from
urban areas.

Small-scale fishermen contribute between 50 and 70 percent of the Malaysian protein supply
(LKIM, 2016). However, in rural areas, small-scale fishermen ineffectively use information in
their business and have inadequate information for decision making as a result of the digital
divide and information asymmetry in the fishery sector. Such phenomena can be due to the
lack of the application of fishery technology in the field of fishing information management
(Raungpaka & Savetpanuvong, 2017). The education level of participants influenced the use
of fishery technologies (Hoffman et. al., 2000; Omar et. al, 2011; Wright, Hammond, Thomas,
MaclLeod, & Abbott, 2018).

The small-scale fishermen are still unable to take full advantage of the information and
technology resources that could very well help to increase their socio-economic status (Alam
and Imran, 2015). Rural partnership development would share the benefits of fishery
technology usage among small-scale fishermen through high speed and wider coverage of
internet. Usually, older generation and more senior fishermen are usually seen as reluctant
to use ICTs for their fishing activities because they usually tend to rely more on the vast
experience and personal instinct when undertaking fishing activities at sea. In order to
manage this issue, there is a need for the younger generation in the community to share their
knowledge and expertise to the older generation in using sophisticated technologies when
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undertaking fishing activities. The younger generation is prone to be more adaptable in using
newer and more sophisticated innovation of the technology.

Improved Rural Community Technology Literacy Level

Technology literacy in small-scale fishermen situations is defined as the ability to effectively
use fishing technology or any tool, piece of equipment or device, electronic or mechanical) to
accomplish required learning tasks (Davies, 2011). Technology literate small-scale fishermen
know what the technology is capable of, they are able to use the technology proficiently, and
they make quick and wise decisions about which fishery technology to use and when to use
it. Assessing the highest levels of technology literacy requires something more than evidence
of knowledge and use.

Numerous ICTs benefits have been explored by diverse researchers in relation to rural
community literacy in using sophisticated fishing-related technologies and its relationship
with lower level of education and literacy rate in the society. Access to ICTs is not only playing
a gradually essential role in education but in the daily lives of small-scale fishermen
community as well. Small-scale fishermen must become alert concerning the availability of
fishing technology and its basic purpose, then implement and practice it in authentic
situations if they are to reach the higher levels of technology literacy. Extension agent plays
an important role to manage and to gradually overcome this issue. They were just not only a
consultant of the new technology but also a teacher for the community. They have to ensure
that the community would be able to develop their knowledge instead of skills. As their fishery
technology literacy develops, small-scale fishermen are able to explain how a specific
technology may be used to accomplish tasks. It is a basic role in terms of technology adoption
and usage in rural societies. Literate community would be able to focus on raising healthier
families and enhance their socio-economic level at the end. Technology has altered all aspects
of society, including the teaching-learning process (Resta & Laferriére, 2015).

Small-scale Fishermen Community Safety

Safety at sea is another area of concern for the small-scale fishing industry (Havold, 2010;
Belwal et.al., 2014). Bad weather and rough seas combined with engine breakdown are often
common factors faced by small-scale fishermen. Some incidents of falling overboard may be
the result of waves, trip, and a slippery boat deck, entanglement in fishing equipment and
others (Aasjord, 2006). Havold, 2010 noted that younger generation are more prone to face
accidents when they are out at sea probably because more senior fishermen have more on-
the-job experience and have greater work knowledge, patience, and skills as compared to
their younger counterparts. It is also due to the scarcity of fish near to the shore, the younger
generation generally prefer deep sea fishing, possibly for an overnight stay. However, they
encountered problems and challenges including carrying enough fuel, food and water supply,
and other required necessities for their safety. In order to articulate effective interventions
to improve safety, a comprehensive understanding of both the nature of safety and lack of it
is essential. Other than that, the influence of family plays a major role for the small-scale
fishermen in using the technology associated with fishing when they are out at sea. By having
more than one family members working in fishing industry, this can have a positive significant
influence towards the usage of fishing technologies for fishing related activities out at sea.
The fishing technology such as a stable boat or vessel, navigational aids and communication
facilities can save the lives of many fishermen. Furthermore, small-scale fishermen do not go
deep out into the sea, for they are either worried about getting lost or afraid of being out of
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the Malaysian Exclusive Economic Zone waters which can get them into trouble with the law.
Saville et al, 2015 also agreed that mobile phones can be a very useful communication tool in
terms of improving the lives of small-scale fishermen in coastal areas economically,
particularly, in sharing information between fishermen, for marketing of their fishing products
and during an emergency situation when they are out fishing.

Additionally, the weather alerts that appear on local TV, radio, newspaper and internet is
another important source of information for the local fishermen when they are out at sea
engaging in their fishing activities. The small-scale fishermen also would gain the weather
information from other sources, such as contact with government offices, personal calls or
SMS, the Internet, and weather advisory assistance which are issued by the meteorological
department. ICT tools such as wireless set, mobile phones and GPSs can be used to
communicate with their colleagues and agencies officers during emergency. Immediate
actions can be taken by their colleagues or the officers in charge to provide help and
assistance to the fishermen. Besides marking the fishing location for the fishermen, GPS can
also be used to provide useful information to the fishermen on matters such as the threat of
coral reefs which can cause significant damages to the fishermen’s boat and avoid any
accidents that might involve human life. During bad weather, the use of the GPS is also helpful
in assisting the fishermen to find their way back.

Conclusion and Recommendations

The strategic use of ICT related technologies for fishing activities among fishermen as a means
of communication tool to communicate over many kinds of information like tides and
appropriate fishing strategy, new fishing techniques and practices, government
announcement, news sharing, and more. The main worries related to small-scale fishermen
with low levels of income, literacy, education, productivity, participation in training and
development, and the vulnerabilities caused mainly by scanty fish landings on the coast, lack
of operational efficiencies and established supply chain mechanisms, and the widening gaps
between traditional and modern fishermen and their techniques. In the overall small scale
fishing situation, the significant decrease in the number of fishing activities, the low income
and skill levels and their impact on fishermen’s productivity and savings, and operational
inefficiencies are not a typical finding. Thus, the community need to have more information
and knowledge in order to improve their fishery practices. Information exchange among
small- scale fishermen community and important shareholders should be improved through
mobile and social network technologies given that real experts should help facilitate and
diffuse such things into the daily use of fishing related technologies among small-scale
fishermen. These can be achieved through multidisciplinary research efforts among
government institutes, industries, and universities. Other than that, the related agency need
to do a demonstration and courses for the targeted group. This could be one of the best effort
in information exchange related to fishery technologies.
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