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Abstract
The integration of Information Technology in fish marketing has
become a neglected issue in North Sumatera, Indonesia. As located
in the Malacca Strait and the Indian Ocean, the territorial waters of
North Sumatra expect to bring many benefits to both community
and government in the fisheries sector. Marketing as the part of a
business to interact the producers and consumers is required to
achieve optimal utilization in managing fisheries catches for marine
products Marketing Mix as the tactical marketing tools can be
applied into IT applications and tools. Promotion, Product, Place,
Price, Process, People and Physical Evidence as the 7Ps of Marketing
Mix has been touched by the fashion of this technology. This paper
proposed five stages should carry out to fulfil an IT–integration fish
marketing. Literature review and concepts regarding the
relationship between IT tools and fish marketing are critically
assessed.
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1. Introduction
Fisheries is an economic activity through the natural resources sustainably in order to benefit
as much as possible for the welfare of mankind. There are several activities in a fisheries
aquaculture system, starting from the production facilities procurement, production, postharvest processing and marketing. The instrument is a series of activities that are interrelated
with each other. Marketing has become an important part of all activities that produce
commodity or services [1]. Marketing drives a strong linkage between producers and
consumers in the market. Thus, marketing activities are not only limited to marketing but
also include all strategies that aim to provide satisfaction to consumers [2]. There are seven
elements which play as the main consideration in preparing how to conduct a marketing
process, namely: Promotion, Product, Place, Price, Process, People and Physical Evidence [3],
[4]. The Marketing Mix concepts are interrelated with each other, hence it must run them in
tandem and proportionally. The pattern of fish marketing in Indonesia is affected by local
influences, hence require fishermen to form the different patterns in each region. Different
marketing systems arise in several locations due to the marketing pattern has a great
influence on all fishermen activities. Indonesia, which has a large variety of agro-ecological
and socio-economic types, causes differences in patterns of small-scale business between
local fisheries that cannot be avoided [5]. This also occurs in North Sumatera, the level of fish
auctions is still very weak and causing there is no trade between the local traders. Thus,
auction activities are needed in order to create market activities that can increase the income
to the community [6]. Information Technology (IT) has become part of human life in many
sectors [7], whereas marketing is catching up with this to increase performance and quality
[8]. IT proposes its applications such as Social Media, Internet and Websites to capture the
customers and deliver the products more efficiently [9]–[11]. IT already holding for the stock
control, commercial data collection, and also marketing. IT has delivered chances for
managing almost all of the activities in the fishing industry. Then, it is able to combine
operational efficiency with market transparency to improve industrial competitiveness [12].
According to the Indonesian Ministry of Maritime Affairs and Fisheries, strong support from
efficient technology, guaranteed product quality, and a chain of production systems are help
the efficiency of producing highly competitive products. Moreover, producers will be able in
marketing on their products directly to consumers without having to go through a long
supply chain, hence reducing costs to the consumers. This paper is reviewing on how IT helps
the fish marketing in North Sumatera, Indonesia regarding the IT tools and applications with
concerning to the 7P of Marketing Mix.
2. Concepts and Theories
2.1. Fish Marketing as Regional Income
In Indonesia, Regional Income is earned by regions which are collected under regional
regulations. It is sourced from the results of regional taxes, the results of regional levies, the
results of separated regional wealth management, and other legitimate local revenue.
Regional Income aims to provide flexibility to the regions in recovering funding in the
implementation of regional autonomy as the realization of the principle of decentralization as
stated in Law Number 12 of 2008 concerning Regional Government Article 15. One of living
natural resources from the country is located in fisheries, both from marine fisheries
including various activities such as storing, cooling, preserving and managing it. As one of the
most potential sectors in Indonesia, the fisheries sector must be improved to take advantage
of this potential. However, this sector received less attention from the government causing a
low contribution and utilization in the Indonesian economy. Thus, a professional system in
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regulation and administration is required to achieve optimal utilization in managing fisheries
catches for marine products [13].
2.2. Marketing
Marketing is one of the main activities directly related to consumers that need to be carried
out by the company as an effort to maintain the viability of its business [3]. The main purpose
of the marketing concept is to serve consumers by getting a number of profits, or it can be
interpreted as a comparison between income and reasonable costs. This is different from the
concept of sales which focuses on the company. Thus, marketers must provide customers
with what they want to buy, with prices that represent the value of money [14]. Marketers
usually integrate with the Marketing Mix. At first, the Marketing Mix included four Ps of
marketing, namely Promotion, Product, Place, Price. Then, another Ps were added as the
additional factors to the formula namely Process, People and Physical Evidence [3], [4].
2.3. Marketing Mix
Marketing Mix is a set of tools for tactical marketing tools that can be controlled, product,
price, distribution, and promotion combined by the company to produce the desired response
in the target market. Furthermore, the marketing mix can be used as a collection of variables
that can be used by companies to influence consumer responses [3], [4], [15]. The Marketing
Mix concepts are including Promotion, Product, Place, Price, Process, People and Physical
Evidence. (1) Product. Things that are sold in a business both goods or services that have use
value and are needed by consumers. The main key to the product both goods or services must
be able to meet the consumers' needs. In addition, the product must have more value than
others to easily received by consumers. (2) Promotion. A business activity that aims to deliver
information to consumers to get interested in business products. In this activity, marketers
must be able to change consumer perceptions to be positive about the product. (3)Place.
Marketers should have attention to whether the location is quite strategic and easily visited
by consumers. The product must be available in different target customer and different
breadth of sales scope. (4) Price. Consumers assume that prices as the main consideration
before buying some products. Marketers should follow the market dynamics in order to set
prices at the right level and representing good value for money. Then, it will be received by
consumers. (5) Process. In marketing, process interpreted as steps taken between marketer
and consumers, including service delivered and transaction processes. (6) People. In this
aspect, consumers are not the only one that involved, but also all HR including workers or
business teams. This is very important because remembering all people must have different
tendencies in the business. (7) Physical evidence. All in the form of equipment or devices used
to support the running the business. For large-scale businesses, it requires more equipment
and more complex functions and uses.
2.4. Fish Marketing
Marketing is a very important part of economic development, which is a stimulus for
production, avoiding unnecessary fluctuations in output and prices, also reducing costs [16].
Different problems faced by fish marketers rather than others, namely: more uncertainty in
fish production, fish traits are easy to damage, collecting fish from various landing centres,
too many species and many patterns of demand. Thus, the fish marketing system becomes the
regulator of fish production and development of the fishery sector [17], [18]. Several
processes are involved in the fish marketing system, it starts with transporting fish from
farmers and finally received by consumers. Preservation, transportation and marketing are
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three important links in the fish production and consumption chain that connect producers,
intermediaries, wholesalers, retailers, and consumers. Harvesting and marketing of fish
become profitable only when fishery products are sent in healthy conditions and at prices
that are acceptable to consumers [19]. Moreover, IT can be used to access and communicate
fisheries information and knowledge to fishermen. Furthermore, IT can be used to transfer
information and knowledge to the fishing community and provide all necessary fisheries
information about various fishing activities [20], [21]. Hence, IT is become and aid for the fish
marketer.
2.5. Fish Marketing by Using IT
As the process of creating value for consumers, marketing is not only a method to deliver the
products or services, but also organize a communication interaction towards customer
through various media channels [22]. As stated before, the Marketing mix usually integrated
by marketers to achieve success in business. Moreover, IT brings a new development of the
Marketing Mix into a new level [23]. The technology transforms an offline media (e.g.
newspapers, magazines) into an interactive online media (e.g. Internet, Web, e-mail, Social
media) [24].
1. Product.
The first “P” from Marketing Mix is Product, it can be the form of both goods or services from
producer into the consumers [3]. The Product by using IT has a similar essence to traditional
marketing. However, IT proposes a new development of virtual marketing channels to
promotes the production of goods or services, which is certainly has a smaller scope for
online consumers [25]. As Product must be able to meet the consumers’ needs, IT presents a
rich of various information regarding fish products in a virtual form of the market. The
utilization of interactive online media gives the opportunity for consumers to obtain a larger
number of information about the products.
2. Promotion.
As related to Product, Promotion is an effort to inform the consumers about the information
about goods or services from marketers through several media. Through the capabilities of
IT, such as Big Data, A large database housed data collected in the form of digital media can be
used for promotion purposes [22]. The emergence of “e-advertisement”, as the result of
development from IT and marketing sector brings many benefits. E-advertising has brought
great opportunities for marketers to attract the interest of consumer negating their gender,
age or community through the Internet and web-based marketing. Hence, the online and
virtual promotions should be more been applied by marketers [26]–[28], in form of social
media, search engine, e-mail, etc. [17], [25].
However, conducting a Promotion through IT is difficult, this due to fish is goods that are
simple to decay or perish. Thus, fish marketing through IT means is highly depending on the
fresh and affordable of the fish to consumers [17].
3. Place
The place of the sale by using IT is a site or a marketplace in the social network and the
Internet. Customers can quickly get information about the products or services and
comparing similar products without visiting the marketplace of the house of auction [25],
[29]. Similar to the Promotion aspect, an application such as email, blog, video streaming,
search engine and social media were act as the channels of marketing [17].
4. Process
Supply Chain is an effort to increase the marketer's competitive value to be more efficiency,
which is managing the flow of the process from raw material suppliers through factories and
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warehouses to the end customer [30]. Moreover, Supply Chain relies on the integration of
processes across the domains of marketing channels [31], which is a series of interdependent
organizations in the process of distributing goods from producers to consumers [3]. The
primary concern of the fish marketing system is the existence of vary of middlemen numbers
as the “interdependent organizations”. Through the utilization of IT, elimination of these
middlemen ensuring to helps the producers to get benefits and reducing costs [17]. Thus,
consumers will get a cheaper price for the goods.
Effective use of technology is one aspect that supports the success of supply chains [31]. To
sum up, Supply Chain, marketing channels, and IT are inseparable to gain more efficiency of
service delivered and transaction processes.
5. Price
Pricing in marketing should follow the market dynamics [3], also it is formed according to the
rules of classical price formation, namely: cost, customer value, and competitors [25]. The
Price aspect is strongly related to the Process in marketing [32]. Hence, Price is also related to
the Supply Chain and [33]. The utilization of IT provides analysis to increase the marketing
decisions in giving prices, product benefits, and consumer benefits, among various other
functions. Moreover, by implementing the Supply Chain concept, the operational cost of
production can be minimized. IT can help provide fast and accurate information in order to
help provide information on changing needs so that decisions can be made more quickly and
accurately. [31].
6. People
People in marketing involving the consumers and all the workers from the marketers [3]. To
achieve a comprehensive use of IT, users should have the ability or skill and level of
knowledge in IT [34]. Thus, to integrate IT with marketing, it is required both consumers and
workers with specialized skills and insights around IT things [22], [35].
7. Physical evidence
The Physical evidence aspect of digital marketing is the traditional physical and virtual
physical. The first one is including delivery points, off-line shops and offices of the company.
The second one related to to the accessibility and convenience of purchase. In this case, the
application such as social media, search engine, e-mail is used as the Physical evidence [25].
3. Previous Studies
There are numerous study has been conducted regarding marketing and IT, including the use
of IT for fish marketing purposes. Discussing Product aspect, a study conducted by the
researcher [36] examined the information needs among fish farmers in Life Central Local
Government Area of Osun State, South-West Nigeria. The result of the study agreed that
mobile phones, radio, and the Internet are the media that usually used by the farmer to collect
information about the fish product. Following, researcher [37] stated that GPS as the IT tools
helps the fisherman to reduce times in finding locations while usage of sonar, and also
increased their product. In addition, the fishermen from in Unguja District in Zanzibar,
Tanzania claimed that IT also become an aid to obtain information and knowledge on
weather condition, modern fish capturing methods, market and marketing, fish preservation
and processing. Furthermore, a study conducted by [17] argued that consumers decided to
use an online fish marketing method rather than other marketing strategies due to the timesaving. The utilization of social media and websites have commonly become an excuse by
them to get information more rapidly. Then [38] stated that the use of the mobile phone as a
part of IT tools has superior functions in marketing, fishermen in Pangkor Island. Besides,
[39] also stated that the use of telephone/mobile phones is the common sources of collecting
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market information. Hence, it can be concluded that the use of IT in fish marketing presents a
piece of better information regarding the product. Next, as refer to Promotion aspect,
researcher [40] proposed an effective and sustainable marketing strategy to attract new
customer by using IT. A promotion even can be organized by fish exhibitions by using online
media. Similarly, a study conducted by [41] agreed that social media is able to deliver pieces
of information to become an aid for the fishing industry in Malaysia. Matters regarding
awareness of fish consumption give chances to improve the promotion of markets. Then, [42]
stated that IT offers a better opportunity for China’s aquaculture sector to assisting marketers
to promote their product and gain more profit by means of the Internet, websites and online
stores. Then again, [17] reported that websites are the most commonly used as a tool for
promoting the fish products in India. More importantly, [43] reported that appropriate
technology should be developed and expanded based on local feasibility to increase fish
production and productivity in Nepal. Based on the previous studies, it can be concluded that
IT offers a major impact on Promotion construct of Marketing Mix. Place in IT-based
marketing system is virtual. As reported by [44], the Internet can be used as the auction for
the perishable product such as fish. The application of IT (e.g. Internet) is able to expand the
local area to around the world to conduct a transaction which is listed in the application's
product catalogue. Consumers also able to obtain pieces of information regarding fish
product, fishery tools, equipment, and accessories [45]. In line with this, [46] stated that the
Internet is usually used by consumers to purchase foods. The fish is sold through the auction
and purchased by utilizing the online media in Yeu Island, France. Researcher [47] stated that
the marketplace application can be used as the intercourse between fishers and endconsumers to direct interaction. Then, IT presents information regarding the clear view of
prices, demand and trends of fish product in South Africa. Furthermore, [48] argued that IT
can be used to become the marketplace as one of fish marketing strategies in Kainji Lake
Basin, Nigeria. To sum up, IT brings a vast Place for fish marketing with numerous
information offered on it.
As related to Price construct, researcher [49] reported that the price variable has a significant
effect on small fish farming businesses performance in Kelantan, Malaysia. In line with this,
researcher [41] also stated that by employing social media is able to influence purchasing
behaviour among consumers due to the information they obtained from it. Moreover,
information about prices and availability which are posted online can be reducing the
volatility of fish prices [50]. Then, [51] agreed that the employment of IT who is able to
reduce price volatility in agricultural markets in enhancing the efficiency of agricultural
markets. Researcher [52] reported that sharing information in IT platforms causing an
efficient and equitable fish trade. Reducing the process number of middlemen have an impact
on reducing wastage and volatility of fish prices. Therefore, IT can be used to help marketers
to determine the precise price and cheaper for fish products. The Process aspect of marketing
includes the entire steps taken from marketers to consumer, from raw material to selling
product [3], [30]. Subsequently, Supply Chain–as the flow that manages the Process–helps
marketers achieve strategic competitiveness and generate profits [31]. The technology of the
Internet virtualized the supply chains in reckoning with perishable products (e.g. fish
product) in the operational management processes by marketers, exporting fish from Norway
to Brazil [53]. Monitoring, controlling, planning and optimizing marketing processes can be
done in real-time through the Internet in the form of virtual objects. Similar to this,
researcher [54] mentioned that IT and Enterprise Resource Planning (ERP) systems support
the supply chain for distributing Norwegian fish to Japan. Complementary to this, the
researcher [55] said that IT technologies can be used to monitoring the supply chain of
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fisheries. Modern IT technologies such as Cloud technology, Internet of Thing (IoT) and Big
Data Analytics become the aid to upgrade and transform current fish Supply Chain
management. These technologies allow improving the Process to be real-time, more
intelligent, more accurate, and create flourishing shareable–information environment and
collaborative working [56]. Moreover, IT also can be used to record information about fish
locations and storage conditions by utilizing sensory equipment, hence it upgrading the
reliable exchange of food in the supply chain [57]. Hence, it can be concluded that IT helps to
reduce the role of intermediaries (e.g. marketing channels) and supply chain process in
fisheries as stated by the researcher [41]. Skill and knowledge of IT are required by fisherman
[58]. However, lack of training was mainly due to lack of awareness of fisherman from
Maharashtra, India causing they resist to use new technology for fisheries purposes [59].
Fishermen are suggested to be able to use the technology assistance [60]. Hence, information,
knowledge and skills are needed to improve their fish farming practices and improving
productivity [61]. People aspect in marketing not only includes fisherman, workers and
marketers but also consumers [3]. The emergence of novel technologies should be balanced
with skill and bits of knowledge by the consumer [62]. Therefore, skill and knowledge among
marketers and consumers were needed to establish the utilization of IT in fish marketing.
4. Discussion
As part of economic activities, fish marketing become the main player for the Regional
Income of Indonesia, especially in North Sumatera. Indonesia's fisheries potential is very
abundant and to be expected to become a leading sector of the national economy. The high
plantation production makes the image of North Sumatra more inclined to the plantation
sector. In fact, with a fairly extensive watershed, the fisheries sector is also very promising
and has bright prospects. Moreover, the territorial waters of North Sumatra which located in
the Malacca Strait and the Indian Ocean are rich in fisheries [63]. In North Sumatra, the
fisheries process usually organized by auction in order to help fisherman marketing the fish
catch [13]. As a transaction method in central production, the auction also assists to interact
with the fisherman and middlemen. However, IT penetration in North Sumatra reached only
25%. Compared to other provinces in Sumatra, it is still relatively small [64]. Various
challenges and barriers will be faced for the integration of IT in fish marketing. Combination
of the 7Ps of Marketing Mix and the utilization of IT offers a novel fish marketing process
including Promotion, Product, Place, Price, Process, People and Physical Evidence. There are
five phases involved in implementing IT in fish marketing as follows: 1) Availability of IT
applications as Physical Evidence. The availability of IT tools is crucial. Mobile phones, radio,
and the Internet are usually used to obtain information about fish products [36]. Thus, the
development of websites, social media or mobile application should be occurred to fulfil the
IT integrated marketing system; 2) IT–skill and knowledge among users. Skill and knowledge
of IT are required both for fisherman, marketers, and consumers [58], [62]. A basic and
general ICT training for them is required and offered at the national level by the government
to increase the level of IT expertise; 3) E-advertisement to promote fish products.
Advertisement plays an important role in the marketing system to create direct persuasive
communication to target consumers and the community [65]. Then, the development of Eadvertising brings new chances for marketers to attract the interest of consumers towards
the product [26]. Promotion through e- advertisement (e.g. Internet, social media, search
engine, e-mail) can be done after the development of IT application has been accepted; 4)
Globalization of fish marketing. Internet as the vast online-media is able to interact with
consumers and marketers around the world [45]. The third step is to sue the marketers to
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involve in global fisheries trading through IT. Hence, it will be to increase the export value of
fish in Indonesia; 5)The emergence of IT–integrated Supply Chain fish marketing. As one
aspect that supports the success of supply chains [31], IT also offers the technology to help to
monitor, controlling, planning and optimizing marketing processes can be done in real-time
in the form of virtual objects [53]. This step expects to eliminate fisheries middlemen as the
market channel and decrease the cost in order to gain greater value of prices for consumers.
5. Conclusion
Many countries have been adopted IT for fisheries marketing purposes. Technologies such as
IoT, Big Data, websites, and social media helps the marketers to promote their product and
support the Supply Chain in marketing process [17], [56]. The government should take
attention to the issue regarding fish marketing as part of economic activities and Regional
Income of territory [13]. Through the combination Marketing Mix and IT applications, fish
marketing is expected to have an improvement and brings benefit both for communities,
fishermen, marketers, and government. The article elaborates the literature review on how IT
plays the role towards fish marketing in several aspects from Marketing Mix including
Promotion, Product, Place, Price, Process, People and Physical Evidence. There are five phases
involved to implementing IT in fish marketing, namely: (1) availability of IT applications as
the Physical Evidence; (2) IT–skill and knowledge among users; (3) E-advertisement to
promote fish products; (4) globalization of fish marketing; and (5) the emergence of IT–
integrated Supply Chain fish marketing. The article brings a suggestion to the government of
North Sumatra to stress the issue regarding IT and fish marketing.
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