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ABSTRACT
Fisheries have been a long-established way for humanity to obtain food. As the world’s
top natural protein provider in the diet of many nations, it has retained its significance,
with 75% of global fish production being intended for direct human consumption. One
of the government’s initiatives to improve food security is encouraging agriculture
players to meet the Good Aquaculture Practices (GAqP) standard in getting the
Malaysian Good Agricultural Practices (MyGAP) certificate. Participation in meeting
GAqP standards will also assist smallholders in achieving maximum yield. However,
small-scale fish farmers are having difficulties achieving the GAqP standards. This
study was carried out to investigate such difficulties faced by the farmers in meeting
GAgP standards. 30 out of 58 small-scale fish farmers in Selangor were used in this
study. Their compliance with GAqP standards was evaluated together with their
economic return. Benefit-Cost Ratio (BCR) projection and regression analysis were
carried out to determine the economic return in an attempt to comply with the GAqP
standards. The finding shows that the average BCR for smallholder aquaculture farms
for a 5-year period was estimated at 1.23, and 64.7% of the GAqP standard complied.
At the moment, the economic return was found to be profitable. Better economic return
can be expected when the percentage of compliance increases. This study implies that
greater commitment from both the government and fish farmers is needed in order to

overcome the challenges of meeting the GAqP standards.
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KAJIAN PELAKSANAAN MS1998:2017 - AMALAN AKUAKULTUR YANG
BAIK UNTUK PETANI TILAPIA KECIL DI SELANGOR
ABSTRAK

Bidang perikanan telah lama wujud bagi manusia untuk mendapatkan makanan. Sebagai
penyedia protein semula jadi yang terbaik di dunia dalam diet banyak negara, ia
mengekalkan kepentingannya, dengan 75% pengeluaran ikan global bertujuan untuk
penggunaan langsung manusia. Salah satu inisiatif kerajaan untuk meningkatkan
sekuriti makanan adalah dengan menggalakkan peserta pertanian memenuhi piawaian
Amalan Akuakultur Baik (GAqP) dalam mendapatkan sijil Amalan Pertanian Baik
Malaysia (MyGAP). Penyertaan dalam memenuhi piawaian GAqP juga akan membantu
pekebun kecil mencapai hasil maksimum. Penternak ikan berskala kecil menghadapi
kesukaran untuk mencapai standard GAqP. Kajian ini dijalankan untuk menyiasat
kesukaran yang dihadapi oleh petani dalam memenuhi standard GAqP. 30 daripada 58
penternak ikan berskala kecil di Selangor telah digunakan dalam kajian ini. Tahap
pematuhan mereka kepada standard GAQP dinilai bersama dengan pulangan ekonomi
mereka. Analisis unjuran dan regresi Nisbah Faedah-Kos (BCR) telah dijalankan untuk
menentukan pulangan ekonomi dalam usaha untuk mematuhi piawaian GAqP. Dapatan
menunjukkan bahawa purata BCR untuk ladang akuakultur pekebun kecil untuk tempoh
5 tahun dianggarkan pada 1.23 dan 64.7% daripada standard GAqP telah dipatuhi. Pada
masa ini, pulangan ekonomi didapati menguntungkan. Pulangan ekonomi yang lebih
baik boleh dijangkakan apabila peratusan pematuhan meningkat. Kajian ini
menunjukkan bahawa komitmen yang lebih tinggi daripada kerajaan dan penternak ikan

diperlukan untuk mengatasi cabaran untuk memenuhi standard GAqP.

v



Kata kunci: Perikanan, Perternak Ikan, Jaminan Makanan, Pulangan Ekonomi,
MyGAP, GAqP, BCR.
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CHAPTER 1: INTRODUCTION

1.1 Introduction

This chapter included background information on the current fisheries and
aquaculture sectors and the government’s alternatives for enhancing food security. The
problem statement, research aim and objectives, study scope and constraints, and the

significance of the study are all presented in this chapter.

1.2 Study Background

Fisheries have been a long-established way for humanity to obtain food. As the
world’s top natural protein provider in the diet of many nations, it has retained its
significance, with 75% of global fish production being intended for direct human
consumption. However, overfishing happens in the ocean when more fish from the
ocean population is captured by the fishing industry than can be regenerated by ocean
reproduction. Fishing as many fish as possible from the ocean may seem profitable, but
it seriously impacts ocean fish stocks. Sim Tze Tzin, Deputy Minister of Agriculture
and Agro-Industry, stated that the seized fisheries’ supplies were depleting at an
alarming rate. Malaysian fishermen are encouraged to move into aquaculture due to a
significant drop in the income of the captured fisheries, resulting in increased demand

for marine products (Dermawan, 2019).



Figure 1.1: World Capture Fisheries and Aquaculture Production (Food and

Agriculture Organization [FAO], 2022)

Recent history have shown that aquaculture can support the level of performance
needed to live within the resource boundaries of the planet when it is most efficient.
Figure 1.1 shows that aquaculture has a bright future in providing a higher fish supply
over time compared to captured fisheries. The aquaculture sector is becoming more
widely recognised for their critical role in food security and nutrition. Aquaculture’s
contribution to the global supply is expected to increase further until it reaches parity
with capture fisheries by 2030 (FAO, 2022). Practitioners have learned that aquaculture
must not only maximise gains but also reduce the accumulation of negative impacts on
the natural and social environment (Popp et al., 2019). The goal of the aquaculture
industry is to offer a continuous supply of farmed aquatic nutrients that are helpful to
human diets without hurting current ecosystems or exceeding the planet’s ability to
regenerate the natural resources required for aquaculture production (Boyd et al.,

2020).



One of the government’s alternatives to improving our food security is
introducing guidance for Good Aquaculture Practice certification. MS 1998:2007 —
General guidelines was first used as a guideline to get the aquaculture certification.
Good Aquaculture Practices (GAgP) was revised in 2017 and implemented in 2018 to
ensure the fish farmers complied with the standard aquaculture requirements (Manap &
Fauzi, 2020). GAgP has been used as a guideline in MyGAP for the aquaculture
industry. For the aquaculture sector, MyGAP is a coherent certification scheme used as
a reference to encourage the production of healthy and high-quality products without
sacrificing the environment, animal welfare, and compliance with workplace safety and
health needs (DOF, 2022). By meeting the criteria of GAqP, it ensures the farm’s
contribution to producing healthy produce from aquaculture and growing consumer
trust when getting the MyGAP certificate (Jumatli & Ismail, 2021). It will also expand

consumer access to aquaculture products in Malaysia and across ASEAN.

1.3 Problem Statement

Despite the many advantages of the aquaculture business, this industry is still
closely linked to environmental issues (Kurniawan et al., 2021). Even though GAQP has
been used as a guideline in MyGAP for the aquaculture industry to encourage the
production of healthy and high-quality products, a low level of GAqP compliance will
still reduce the efficiency of the fish farmers’ aquaculture business. On top of that, will
the small-scale fish farmers be able to meet the GAqP standard? Moreover, the need for
more information from the stakeholders and the association page websites is crucial to
help the small-scale fish farmers’ business efficiency. The lack of effective interaction
between the aquaculture players and the fisheries authorities has been a significant

challenge in the Aquaculture industry in Malaysia (Sharihan et al., 2018). If the lack of



information and communication continues, how will the fish farmers receive support

from the government to help manage their business?

14 Aim and Objectives

This study aims to improve the standard of living of small-scale fish farmers by
looking at the ways the business is run. This study suggests several research objectives
be attained as follows:

i.  To quantitatively assess the level of compliance with GAqP among a
representative sample of smallholders in the tilapia aquaculture industry
within Klang Valley.

ii. To identify and analyse the primary factors and underlying causes
contributing to non-compliance with GAqP among smallholders in the
tilapia aquaculture industry through questionnaire method.

iii.  To establish a quantitative relationship between production costs and fish

harvest yields in small-scale tilapia aquaculture operations within a year.

1.5  Scopes of Study and Limitations

The scope of the study is divided into three parts: the level of compliance of
GAqP amongst the selected smallholders in the tilapia aquaculture industry. Followed
by the efficiency of the capital used to retain the fish farmers in the industry, and lastly,

the current aquaculture issues faced by the fish farmers.

In Malaysia, a Malaysian Standard (MS)-based accreditation and certification
strategy is used to encourage better management practices. Questionnaires are given to

the aquaculture players based on the MS Good Aquaculture Practice (GAQP)

4



aquaculture farm (first revision). A site visit is conducted to observe the current practice
of fish farmers. Secondary data collection is used to determine the level of water quality
in the aquaculture industry and support the fish farmers’ experience in handling their

business.

The limitation of this study is the availability of the fish farmers’ data in Klang
Valley. The COVID virus outbreaks have halted most businesses, and fish farmers
cannot be contacted via mobile during the lockdown. The medium of communication
with the authority posed a significant challenge, as the data was outdated, and the
contact details were not updated regularly. There is also limited data about small-scale

fish farmers’ socioeconomic position and way of life.

1.6 Significant of Research

As fish is essential in feeding the world’s growing population, ensuring the
industry thrives is crucial. Since the government’s focus in the aquaculture industry is
mainly on the big companies, this research can be an indicator for the government to
realise there is much potential in our small-scale fish farmers. This research will provide
new insights into the importance of helping our small-scale fish farmers to sustain
themselves in the aquaculture business sustainably. The fish farmers’ community will
also realise the importance of running a business in a healthy environment and
consistently seek knowledge or training to improve their business. Moreover, the
analysis presented in this study will convey valuable information for future research

exploring the various benefits of doing sustainable business for the community.



CHAPTER 2 : LITERATURE REVIEW

2.1 Introduction

This chapter expands on the literature review, which focuses on the international
and regional aquaculture industry, the significance of Good Agricultural Practices
(GAgP) standards, and the issues facing the aquaculture business from an economic and

environmental standpoint.

2.2 Global Aquaculture Industry

The World Health Organization (WHO) declared the 2019 coronavirus infection
(COVID-19) a global pandemic in March 2020. The lockdowns significantly impacted
the entire value chain for fisheries and aquaculture (FAO, 2022). The effect on global
trade and consumer behaviour was unprecedented. Due to a significant shift in selling
from food services to stores, food service surplus and retail product shortages affect
prices (Kent, 2021). COVID-19 has made already existing disparities worse. Women,
SMEs, informal and migrant workers, small-scale fisheries and aquaculture, and other
vulnerable groups must be adequately safeguarded because they are progressively
marginalised. It is crucial to maintain the efficient operation of all points of the supply
chains, supporting food security, income, and employment with particular consideration
for the unique challenges faced by marginalised communities, including women and
migrant workers, given that fisheries and aquaculture are an essential sector and critical
component of the food system in many countries (FAO & WorldFish, 2021).
Collaboration with key stakeholders is urgently required to create a short and extended
supply chain for aquacultural players. Fortunately, the crisis has advanced the use of
green and clean energies, accelerated the sector’s digitalization, encouraged e-

monitoring and regulation of capture fisheries, aided the growth of local markets,

6



compelled fish farmers to manage limited production inputs like feeds effectively, and

emphasised the significance of domestic production (Ahmed & Azra, 2022).

Going forward, the production from fisheries and aquaculture worldwide is at a
record high, and this industry will continue to play a significant role in supplying food
and nutrition. One hundred seventy-eight million tonnes of aquatic animals and 36
million tonnes of algae made up the record-breaking 214 million tonnes of total
fisheries and aquaculture production in 2020, which was mainly attributed to the
expansion of aquaculture, notably in Asia (FAO, 2022). The production of aquatic
animals as a whole is anticipated to reach 202 million tonnes in 2030, mainly due to
aquaculture’s continued expansion, which is anticipated to exceed 100 million tonnes

for the first time in 2027 and 106 million tonnes in 2030.

2.2.1 Aquaculture Industry in Asia Region

The fundamental forces behind the diversification of aquaculture in Asia have
been cited as the rising demand for seafood and the anticipated far-reaching effects of
climate change (FAO, 2022). With 92% of the live-weight volume of animals and
seaweed produced in 2017, Asia remained the top aquaculture producer. Asia’s most
diverse aquaculture production is mainly in China (Metian et al., 2020). The increased
aquaculture extension activities have significantly increased China’s aquaculture
capacity. In 2020, China began constructing the first intelligent fish-farming ship in the
world, weighing 100,000 tonnes, in Qingdao (Yue & Shen, 2022). The ship is 45 m
broad and 250 m long. 10 knots is the intended speed. The ship can avoid typhoons, red
tides, and other severe weather events while it conducts aquaculture operations in
oceans all over the world. (Huaxia, 2020). The societal consequences and impacts of

offshore aquaculture are still not fully understood (Wang et al., 2021). It should be



highlighted that establishments for offshore aquaculture demand large sums of money.
Therefore, a key concern in maintaining the viability and profitability of this venture is

how to lower the cost of offshore farming (Yue & Shen, 2022).

Southeast Asia has three sub-sectors, including marine capture fisheries, inland
capture fisheries, and aquaculture, which contribute to fish production. The region’s
total fisheries output in 2019 showed that aquaculture accounted for about 54% of the
production volume, followed by marine capture fisheries at about 39% and inland
capture fisheries at 7% (Klinsukhon et al., 2022). Southeast Asia’s largest aquaculture
producer, Indonesia, accounts for 50% of the continent’s total production. Vietnam, the
Philippines, and Thailand round out the top five (Kaewnuratchadasorn et al., 2020). The
aquaculture sub-sector helps nations like Indonesia, Myanmar, the Philippines,
Thailand, and Viet Nam reduce trade deficits at lower opportunity costs (Salayo et al.,
2022). High levels of domestic fish production also ensure domestic food security and
significantly reduce fish imports. Since the governments encouraged aquaculture as a
way to reduce poverty and ensure food supply in many rural regions, fish production is
recognised as being important for food security and rural development in the
subregion’s less developed nations, including Viet Nam, Myanmar, Cambodia, and Lao

PDR (FAO, 1997; The WorldFish Center, 2018).

2.3 Aquaculture Industry in Malaysia

Aquaculture in Malaysia started in the 1920s with comprehensive polyculture in
ex-mining pools of introduced Chinese carp. In Johor, the southern state of Peninsular
Malaysia, marine shrimp trapping ponds were first created (Liong et al., 1988).
Commercial aquaculture was created possible by establishing government-owned and

private-owned hatcheries of fish and shrimp, which began in the 1980s. The
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establishment of private feed mills in the 1980s led to aquaculture marketing.
Aquaculture operations were improved by the early 1990s with the implementation of
intensive commercial aquaculture with very elevated stocking density and total reliance
on additional feeding (Chua, 1979). The aquaculture industry is expanding quickly and

is now a key pillar of Malaysia’s national food security (Samah & Kamarudin, 2015).

Figure 2.1: Total capture and aquaculture production in Malaysia from 1980-2020

(Food and Agriculture Organization FishStat, 2022)

Based on Figure 2.1, the total capture production is still higher than aquaculture
production from 1980 - 2020. However, the aquaculture industry increased rapidly
between 2007 - 2010 due to the awareness of aquaculture and overfishing (Fathi et al.,
2018). In 2007 aquaculture production reached 178 239 tonnes (208 239 tonnes
including aquatic plants). The sector has long been identified as having the most

potential for further development (FAO, 2022).

2.3.1 Freshwater Aquaculture in Malaysia

Freshwater pond culture makes up most of the aquaculture production in terms
of value (Kechik, 1995). As the Department of Statistics Malaysia reported in 2021,
freshwater aquaculture production climbed by 9.0% compared to the prior year. In

2020, the aquaculture sector in Malaysia engaged a total of 15 719 fish farmers and

9



cultivators (DOF, 2021). The bulk (94.8%) of the 14,917 workers were engaged in the
freshwater aquaculture sub-sector. Freshwater aquaculture contributed 163,757 tonnes,
valued at RM992 million. The main cultured species were freshwater catfish (Clarias
sp.), black and red tilapia (Oreochromis spp.), riverine catfish (Pangasius sp.), and giant

freshwater prawn (Macrobrachium rosenbergii) (Yusoff, 2015).

Freshwater aquaculture is dominated by pond cultivation which covers an area
of 4,769 ha with 49,951 tons of output (Isa et al., 2021). It constituted about 30% of
total aquaculture manufacturing in 2003. The cultivated region is spread nationally, with
earthen ponds covering the largest area of 4,769 ha, producing more than 80% of
freshwater aquaculture production, mainly composed of red hybrid tilapia, hybrid
walking catfish, and climbing perch. Floating net-cage cultivation of red tilapia and
river catfish, Pangasius, and Mystus is practiced in ponds, reservoirs, and ex-mining
pools, covering an area of 2,734 ha. A tiny proportion of approximately 10% of the
freshwater lake region is used for Chinese carp polyculture, Javanese carp, and common
carp, and some for lake mahseer, snakehead, marble goby, Arowana, and giant

freshwater prawns.

2.3.2 Aquaculture Authority in Malaysia

Fisheries and aquaculture development relies on the regulatory and institutional
environment, which includes a wide range of laws, rules, administrative orders,
institutions, services, infrastructural support, and incentives (Dey et al., 2008). The
fishing industry has been contributing to the national economy, and the fish farmers are
bound to observe the Federal Fisheries Act. which is divided between Federal, State,

and Local Authorities. Different program implementation is subject to these three
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levels. At the federal level, the Ministry of Natural Resources and the Environment is

the appropriate authority for concerns relating to land and water (FAO, 2022).

The 12th Malaysia Plan includes a national development strategy for the
aquaculture industry for 2021-2025. Through the Malaysian Fisheries Department, the
Malaysian government provides incentive assistance that is meant to encourage and
return a portion of the investment made by the community and private sector to cover
the necessary operational costs until sales returns are realised after the breeding period
is reached. To enhance the production of domestic aquaculture products, the Malaysian
Fisheries Department has proposed another aquaculture development programme

dubbed the Aquaculture Integration Development Program (Integrated Cage System).

The Cage Fish Farming System is not restricted in terms of design, size, or type
as long as it can be identified. The Department of Fisheries Malaysia has set a combined
total production target for the Aquaculture Integration Development Program that will
be attained by December 31, 2025. (DOF, 2022). This target is 15,000 metric tonnes of
livestock production, and creating 2,500 direct and indirect job opportunities with the

projects being worked on will serve as the program’s metric for success.

The Development Program for the Integration of Aquaculture (Integrated Cage
System) is directed at the community and the private sector that engage in freshwater or
marine fish cage systems-based aquaculture. The fundamental federal law governing
water resources is the Waters Act No. 418 (1920, as amended), which applies to the
States of Negeri Sembilan, Pahang, Perak, Selangor, Malacca, Penang, and Federal
Territory. This Act requires a license for the abstraction and use of water. However,

aquaculture is not explicitly included (FAO, 2022). Fish farmers who register under the
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government will be supported with training, bags of feed, and other related equipment

to help the fish farmers kick-start their businesses.

24 Tilapia Farming in Aquaculture Industry

Tilapia are native to Africa, and due to their higher flexibility and tolerance to
environmental and ecological conditions, tilapia were introduced into other tropical,
subtropical, and temperate parts of the world during the second half of the 20th century
to increase catch fisheries (El-Sayed, 2006). Nile tilapia (Oreochromis niloticus), first
introduced in Indonesia in 1944 (Ang et al., 1989), accounts for 44.7% of overall

freshwater aquaculture production, led by salmon (36.7%) and carp (10.08%).

2.4.1 Tilapia Farming in Other Countries

As the world’s top supplier of tilapia, China has developed a sizable tilapia
farming business in its southern provinces (FAO, 2022¢). The world’s tilapia harvest
has topped 6 million tonnes, making it the second-most frequently farmed freshwater
fish behind carp (Abwao et al., 2021; FAO, 2020). Red tilapia is the most significant
value valuation of USD 27 million (~RM 118 million) because of its color. Compared
to the red hybrid tilapia introduced from Thailand sometime in 1979 (Ang et al., 1989),
the black Nile tilapia introduced in the 1950s did not augur well. The successful
production of all male tilapia under the GIFT (genetically enhanced fish tilapia)
program with the cooperation of the World Fish Center in 2001 marked the start of the
commercial culture of all male or monosexual tilapia with a broad body conformation,
resulting in increased productivity. The tropical tilapia fish is a vital culture fish because

it can be easily reproduced and does not have feeding problems (Kanya & Canli, 2000).
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2.4.2 Tilapia Farming in Malaysia

Approximately 37,600 tonnes of tilapia were produced in Malaysia in 2021, with
a wholesale value of RM 361 million, demonstrating the importance of tilapia farming
in the nation (DOF, 2021). The production of this fish is also expected to increase in the
future due to the sector’s industrialisation (Othman et al., 2017). Currently, two large
commercial farms in Temenggor and Kenyir Lakes produce tilapia in floating cages.
The aquaculture industry contributes to the production of fish in Kenyir Lake, with the
main species being red tilapia (Oreochromis hybrid), Patin (Pangasius sp.), and Baung
(Hemibagrus sp.) in Como River, with fish production in 2016 and 2017 totaling

204,830 kg and 122,000 kg, respectively (David, 2018).

2.4.3 Benefit of Tilapia

These tilapias have many characteristics that favor the aquaculture industry,
including a relatively short period of cultivation (Philippart & Ruwet, 1982). They are
classified as fertile fish that matures between 3-4 months of life and is easily paired. The
female can reproduce three or four times a year, laying up to 1,000 eggs at a time,
making it easy to understand how tilapia breeding can congest a pond (Watanabe et al.,

1985).
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Figure 2.2: General life of Tilapia fish (adapted from FAO, 2022)

Based on Figure 2.2, during the first days and even weeks of their lives, all
Oreochromis females perform maternal care, protecting the eggs (and then the larvae) in
their mouths (Popma & Lovshin, 1996; Carballo et al., 2008). Many Oreochromis
females protect their young actively before they swim quickly for several weeks after
the fry. Tilapias can also withstand high densities, adverse environmental conditions,
and low oxygen concentrations (Abd El-Hack et al., 2022). They can utilize the food
potential of the water they live in and be genetically manipulated. They can feed on

plants, vegetables, and meat, while their diet focuses mainly on phytoplankton and a
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few other zooplankton parts. Tilapia varieties can be produced from commonly known

species with better growth, taste, color, and size of fish (Win, 2010).

Tilapia is a popular fish due to its low to moderate fat level and excellent protein
quality (Prabu et al., 2019). They have a better ability than other farmed species to feed
on unpelleted feeds (Kamruzzaman & Jintasataporm, 2021). The advantage is owing to
tilapia’s two pharyngeal plates of fine teeth, which aid in the physical grinding of plant
tissues, and a stomach pH of 2, which helps break down bacteria and algae cell walls.
Tilapia is relatively durable and can endure a wide range of climates. They prefer a

warm environment which is not a problem in tropical Africa and Asia.

2.5  Good Aquaculture Practice in ASEAN and Malaysia.

GAgP which was issued in 2007, is the primary reference for aquaculture
certification. In 2017, a revised version was produced to ensure that all requirements
from the previous approved standard correspond with standard requirements in the

ASEAN Good Aquaculture Practices (ASEAN-GAQqP) guidelines.

Four essential ASEAN-GAqP primary certification components have been
added to the previously stated standards in MS 1998:2017. MS1998:2017 - Good
Aquaculture Practices (First Revision) was published and implemented in 2018. The
benchmarking of Malaysian standards with ASEAN-GAqP is required to ensure that
Malaysian fish and fisheries products traded inside ASEAN member states meet the

standard and can freely enter the ASEAN market.

MyGAP is a coherent certification scheme for the crops, aquaculture
andlivestock industries. MyGAP is applied in compliance with Malaysian
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Requirements (MS). MS 1784: 2005 Crop Commodities — Good agricultural
practice for crop sector module and MS 1998: 2007 Good Aquaculture Practice

(GagP) — Aquaculture Farm — Guidelines General.

The norm is specifically intended to educate customers on how food is grown on
the farm by minimizing adverse environmental impacts from agricultural activities,
limiting the use of chemical inputs and maintaining a responsible approach to the health

and safety of employees as well as animal welfare.

2.5.1 GAqP in MyGAP

In 2005, the Malaysian Aquaculture Farm Certification Scheme (SPLAM)
protected aquaculture systems for the development of ponds, cages, tanks, orphanages
(hatcheries), and seaweeds. It encourages the production of healthy and high-quality
products for aquaculture without sacrificing the environment, animal welfare, and

compliance with workplace safety and health needs.

The Ministry of Agriculture and Agro-based Industry (MOA) has developed an
action plan for large-and small-scale operations to ensure fair and sustainable
aquaculture production in Malaysia. Corporate sector involvement is vital to spearhead
the growth of industrial aquaculture, but small-scale producers’ contributions are also

significant.

The benefits of MyGAP to fish farmers are that it will help increase consumer
trust in aquaculture products that are clean, healthy, and manufactured without
compromising the quality of the environment. The Government guarantees healthy

products for aquaculture by sampling activities. Also, it ensures the farm’s contribution
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to producing healthy produce from aquaculture and growing consumer trust. It will

expand consumer access to aquaculture products in Malaysia.

2.5.2 GAqP Criteria Used in MyGAP

Some of the primary criteria set by the government are the selection of livestock
sites lawfully owned and run (private / rent / temporary ownership/tax). Documentation
and current records are kept from the sector. Fish farmers must be prepared to receive
feedback, suggestions, and guidance on developing livestock farming practices and have

a document on the quality assurance system as evidence.

The five main criteria needed by the fish farmers to apply for the certificate are
food safety, fish health needs, occupational safety and health, environmental
sustainability, and animal welfare. There are 18 specific benchmarks used to evaluate
the fish farmers’ ponds to ensure their ponds are safe from pollutants and the fish are

safe to eat:

BIOSE

Figure 2.3: Recommended plan for fish farm to apply for MyGAP certificate
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Table 0.1: 18 criteria used to evaluate the fish farmers’ ponds

Site Selection

Raw Material Supply

(Additives, Seeds)

Farm Construction

Cleanliness and surface

condition are affected

Pool / cage design

Occupational Health

Water Management

Farm Hygiene

Practices

Pool fertilizer

Social and Welfare of

Workers

Farm Record Keeping

Harvesting and
Handling of Farm

Products

2.5.3 GAqP standards for MyGAP Certificate

Wastewater Control

Labeling, Storage and Use

of Hazardous Compounds

Halal

Control of Predators and

Pests

Farm Biosecurity Control

Livestock Health

Management

The certificate issued to the breeder has two (2) years of validity and can be

renewed three months before the expiry date.

The following criteria were used to determine the livestock farms had not

accepted the MyGAP criteria as well as whether they had violated and failed to comply

with all certification recognition standards:

i.  The farm has moved to another location.

ii.  Changes to the operation and type of farm livestock.

iii.  Farm management withdrew voluntarily.
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iv.  Failure to maintain compliance levels during service activities and surprise
inspections performed.

v.  The farm produce is unsafe and has been detected to have exceeded the
maximum waste level allowed through the official sampling program of the

Department of Fisheries Malaysia.

2.6 Challenges in the Aquaculture Industry

A variety of benefits are derived from aquaculture, the main ones being food
production for human consumption, creating business opportunities and employment,
and increasing exports or substituting local production for imports of fish and fish
products. As opposed to 67% in the 1960s, 89% (157 million tonnes) of global
production in 2020 (excluding algae) was used directly for human consumption (FAO,
2022e). Nonetheless, this activity has far-reaching consequences, both on a global scale
and within the context of Malaysia. Today’s global demand for high-quality and
abundant aquaculture products requires appropriate aquatic animal health and effective
disease management techniques (Hasimuna et al., 2020).

Aquaculture industry participants in Malaysia may work toward sustainable
growth, increased productivity, and resilience in the midst of shifting global dynamics
by recognizing and resolving both global and Malaysia-specific concerns.

2.6.1 Global Challenges in Aquaculture

Global aquaculture has experienced poor average growth levels in the 1980s and
1990s since 2000 (10.8% and 9.5%, respectively) (FAO, 2018). Based on Figure 2.4,
annual growth declined to a modest 5.8% between 2001 and 2016, while double-digit
growth continued to occur in a limited number of individual countries, especially in

Africa, between 2006 and 2010.
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Figure 2.4: Average annual growth rate of aquaculture production by volume

(excluding plants) (World Aquaculture, 2022)

Weak returns due to the poor bargaining power of small-scale aquaculture
farmers; credit supply and marketing monopolies of intermediaries; insufficient
marketing and service facilities and consequent waste, unstable markets and high costs;
low demand for less favoured species, and limited support from the government makes

it hard for the small-scale fish farmers (Hasan et al., 2020).

The environmental sustainability problems will be one of the limitations for
future development. Aquaculture’s environmental impact is noted in many respects,
including user disputes, ecosystem shifts, water pollution, etc. Water pollution of water
resources 1s the most prevalent complaint of these possible adverse effects and has
attracted the most attention across countries (Tookwinas, 1996; Boyd & Tucker, 2000;
Cripps & Bergheim, 2000). Not only that, disease outbreaks also have the potential to
decimate fish populations are a problem that aquaculture enterprises face very
frequently. It is vital to control and prevent disease while using less antibiotics and

pesticides.
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By decreasing resource demands, minimising environmental effects, and
engaging in regulatory coalitions, fish farmers can minimise the effect of future disputes

and sustainability problems.

2.6.2 Challenges Specific in Malaysia

In Malaysia, the aquaculture industry faces challenges related to a complex
regulatory framework. For a sector to thrive, rules must be streamlined and made clearer
while yet maintaining sustainable practices. The primary scarcity in the value chain,
however, is the poor interaction between players in aquaculture and fisheries officials.
The reasoning is due to the absence of meaningful communication and updated data

available to the aquaculture industry (Fathi et al., 2018).

Another obstacle for Malaysia’s aquaculture sector is the government’s
inadequate support for training and skills development. A trained workforce that can
meet the changing demands of the industry has been hampered by a lack of educational
options and training programs. The adoption of contemporary and environmentally
friendly aquaculture practices, which are essential for raising production and
competitiveness, is further hindered by the lack of specialist training efforts. In order to
overcome this obstacle, the government must make a concerted effort to invest in
educational and skill-development initiatives specifically designed for the aquaculture
sector. This will give the workforce the knowledge and skills needed to successfully

navigate the industry’s complexities and support its long-term growth and sustainability.
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Supplies of fishmeal are also restricted and unlikely to rise. In 2020,
approximately 86% of fishmeal was utilised in aquaculture, with the remaining 9%
going to pig farming, 4% going to other uses (mostly pet food), and 1% going to poultry
(FAO, 2022¢). As a result, fishmeal will increase in price and be less frequently used in
meals in favour of other sources of protein (Chamberlain & Rosenthal, 1995). Nutrient
content, palatability, solubility, antinutrient factors, availability, and cost are
fundamental considerations when looking at substitute proteins for fishmeal (Hodar et
al., 2020). Some of the by-products from terrestrial animals utilised in aquaculture diets
include fermented feather meal, blood meal, feather meal, meat meal, and bone meal
(Mountinho et al., 2017; Ayadi et al., 2012). These alternatives have caused an issue as
the fish might not get adequate nutrients. An imbalanced diet may have a negative effect
on the growth of fish (Zlaugotne et al., 2022). For aquaculture to be more sustainably
produced, constant research is required to develop feeds that use little wild-caught fish

while still providing appropriate nutrition (Macaulay et al., 2022).

2.7  Research Gap

In the 1990s and 2000s, as global trade in fisheries and aquaculture increased,
there were concerns about food safety and consumer protection. As a result, tighter food
laws and regulations, private standards, and market-based requirements emerged to
address these concerns by promoting good aquaculture practices and eventually
encompassing environmental, social, and animal welfare considerations. The burden on
farmers, however, has frequently been disregarded in these developments (for example,
the expense of certification, the technical capability of the smaller stakeholders, or the
requirement to comply with numerous competing standards). Additionally, they

frequently overlook the regional differences in production methods (Mialhe et al., 2018)
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There needs to be more research on small-scale fish farmers and how they can
survive in this economy. There is also limited research in Malaysia focusing on how
efficiently fish feed management can broadly impact the operational business of fish
farmers. Most MyGAP research was also mainly related to agriculture, and little data is
determining how GAgP in MyGAP can contribute to the sustainability of the business.
Furthermore, there needs to be data on small-scale fish farmers complying with the

GAQP criteria.
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CHAPTER 3 : METHODOLOGY

3.1 Introduction

This chapter presents the details of the research methodology. This chapter also
explains and highlights the data collection, and data analysis techniques to meet the

objectives of this study.

3.2 Compliances Level and Root Cause of The Non-compliances in GAqP

Practices.

This section explained about how data are collected and questionnaires was
conducted to evaluate the compliances of GAqP amongst the selected small holders in
the tilapia aquaculture industry and determine the root cause of the non-compliances in

GAQqP practices.

3.2.1 Sampling and Data Collection

The study surveyed smallholder aquaculture farms using a documented list of
small-scale aquaculture farm operations (defined by a low asset base and poor
production of fewer than 2 tonnes per year) received from the Department of
Fisheries. The precise number of aquaculture farms in each region is unknown because
some farmers do not register with the department and some of those who do have closed
their businesses. As a result, purposive sampling was used. The list was divided
between active operational farms and non-operational farms. The list was further

divided between responsive fish farmers and non-responsive fish farmers.

To collect primary data from operational aquaculture farms, structured
questionnaires with open- and closed-ended questions and interview schedules were

employed. The questionnaire attempted to identify difficulties confronting farmers
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while also allowing them to comment on their methods of operation. Due to time and
resource limitations, data was collected from 30 fish farmers with the highest number of

respondents in Hulu Langat, Petaling, and Gombak.

Figure 3.1: Location of interviewed small-scale fish farmers in Selangor

3.2.2 A Structured Questionnaire and Personal Interviews with Small-scale Fish

Farmers

A total of 96 questions (59 multiple choices, 18 rating scale questions, and 19
qualitative questions) of the questionnaire were validated and approved by the Fisheries
Officer of Department of Fisheries in Putrajaya, Encik Mohd Firdaus bin Ahmad Pauzi.
The questionnaire was divided into 12 sections based on Malaysian Standard Good
aquaculture practice (GAgP) as shown in Table 3.1. Parameters used in assessing GAqP

compliance include site selection, farm design, livestock management, farm
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management, record management, harvest and post-harvest handling, farm audit, and

livestock rotation preparations which is under the MS 1998:2017.

Secondary data reference is used to collect the water quality as part of the
physical parameters in meeting the MyGAP requirements. Fish farmers were also asked
about their knowledge in terms of water pollution, the quality of water used for the fish,

and their perspective on sustainability in general and in the aquaculture industry.

Data was entered and analysed using Microsoft Excel 2016. The results on GAqP
criteria were divided between compliance, non-compliance and half compliance.
Descriptive analysis was used for the socioeconomic characteristics of respondents and

to evaluate the fish farmers’ compliance to MyGAP.

In accordance with the outline’s breakdown listed in Table 3.1, section L of the
questionnaire was designed to capture responses from fish farmers regarding their
assessment of the severity of 19 distinct problems. An average rating was calculated for
each problem based on the responses, thereby providing a representative measure of the

perceived severity of each issue within the aquaculture industry.

Furthermore, fish farmers were also given the opportunity to select the top five
problems they commonly encounter from the predefined list provided. Subsequently, a
meticulous analysis was conducted to identify the four problems that garnered both the
highest average rating and were consistently reported as common issues by the surveyed
fish farmers. This dual criterion was utilized to pinpoint and evaluate the most prevalent

problems faced by fish farmers in the context of their aquaculture businesses.
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Table 3.1: 12 sections of questionnaire

Section Name Section Name
A Demography G Record Keeping
B Benefit-Cost Ratio H Auditing
C Site Selection I Standard of Living
D Culture Practice J Farming Activities
E Trans - Boundary K General Knowledge
F Workers, Safety, Health, and L Problem in

Welfare Aquaculture

33 Relationship of Cost with The Yield of Fish Harvest

This part focused on the benefit-cost ratio which was employed as a proxy to
analyse the profitability of aquaculture farms in their commercial activities, considering

all production expenses.

3.3.1 Benefit-Cost Ratio (BCR) Value

This study gathered information on variable and fixed expenses, as well as farm
revenue. These data allowed for the estimation of profit margins over a 5-year period.
The variable cost data comprised fingerings source and price, feed quantity, and
fertiliser formulation, and fertiliser component cost, funding source, and number and
salary of employed workers. Net profit will be gained by subtracting total revenue from

total cost.
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Figure 3.2: Benefit-Cost ratio formula (Aheto et al., 2019)

BCR value will be calculated based on the formula in figure 3.2 where:

t:  current time span of project (years)

Bt: benefits derived from aquaculture farms

Ct: operational costs in time (t)

N: lifespan of project estimated to be 5 years

R: 25% interest rate, which is the average rate at which agricultural loan is given to

farmers by financial institutions as reported by the Central Bank of Malaysia.

28



CHAPTER 4 : RESULTS

4.1 Introduction

This chapter will introduce the expected outcomes from the study to achieve the

objective of this research.

4.2 Descriptive Analysis of The Socioeconomic Small-scale Fish Farmers

Descriptive analysis of the socioeconomic characteristics of respondents from
Table 4.1 shows that aquaculture is dominated by male fish farmers and the majority is

Malay (96.7%) and married (83.3%).

Table 4. 1: Characteristics of smallholder aquaculture farmers and farms surveyed

(N=30)

Characteristics Frequency Percentage (%)
Gender

Male 30 100
Race

Malay 29 96.7

India 1 3.3
Marital Status

Married 25 83.3

Single 5 16.7
Education

Tertiary 26 86.7

Secondary 4 13.3
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Respondents Age

Figure 4.1: Total number of respondents according to age in percentage

Figure 4.1 shows that most of the fish farmers’ age range is from 30-40 while
10% of the fish farmers’ age is between 40-50. All fish farmers have received formal

education in their life and most of them reached tertiary education.

Involvement Duration in Aquaculture
Business

Figure 4.2: Involvement duration in aquaculture business of respondents
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Based on figure 4.2, 93.3% of the fish farmers started their aquaculture business
by getting exposure to the industry from their friends. Some of the fish farmers have
been involved in aquaculture for more than 10 years but the majority of them (43.4%)

have aquaculture experience between 5-10 years.

Source of savings

Bank loans
7%

Personal
savings
93%

Figure 4.3: Source of savings of respondents in percentage

Source of Exposure to Aquaculture Business

Friends
93%

Figure 4.4: Source of exposure to aquaculture business of respondents in

percentage
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As shown in figure 4.3, the major funding source for the fish farmers is their
own personal savings (93.3%) and 6.7% of them requested bank loans to start their
aquaculture business. Figure 4.4 shows 93% of the fish farmers have friends as the

source of exposure to aquaculture business.

4.3 GAqP Compliance Level

Table 4.2 shows the compliances level of each fish farmers in meeting the
MyGAP minimum requirements. Majority of the fish farmers are able to comply in
preparing healthy and quality seeds (93.3%) while 80% of the fish farmers comply in
meeting harvesting and post-harversting handling, and the disease control criteria. None
of the fish farmers comply with the site selection, pest and predator control, and
auditing criteria due to lack of experience and knowledge. 53.3% of the fish farmers
have prepared a specific location to store their chemical compound but they only meet
the partial requirements of chemical storage due to lack of secure location to store the
chemical compounds. 13.3% of the fish farmers have received at least one training or
guidance from the government related to good aquaculture practices. 64.7% of the
GAQgP standard complied based on the criteria listed in the GAqP standards. The criteria
are considered complied if the majority of fish farmers complied/half-complied with the
criteria, which showed 11 out of 17 criteria listed are complied with by the small-scale

fish farmers.
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Table 4. 2: GAqP Minimum Requirements (N = 30)

Requirements Frequency Percentage (%)
Site Selection

Not complianced 30 100
Construction

Half-complianced 12 40

Not complianced 18 60

Farm preparation

Complianced 25 83.3

Half-complianced 2 6.7

Not complianced 3 10
Seed

Complianced 28 93.3

Half-complianced 2 6.7
Feed

Complianced 23 76.7

Half-complianced 7 23.3

Chemical storage
Half-complianced 16 53.3
Not complianced 14 46.7

Water management

Complianced 3 10
Half-complianced 15 50
Not complianced 12 40

Harvesting and post-harvest handling
Complianced 24 80
Half-complianced 3 10

Not complianced 3 10



Table 4.2, continued.

Requirements
Disease control
Complianced
Half-complianced
Not complianced
Pest and predator control
Not complianced
Trans-boundary
Complianced
Half-complianced
Workers, safety, health and welfare
Complianced
Half-complianced
Training
Complianced
Not complianced
Traceability
Complianced
Record keeping
Half-complianced
Not complianced
Auditing
Not complianced
Social responsibilities

Complianced

Frequency

24

30

25

24

26

30

25

30

30

Percentage (%)

80

13.3

6.7

100

83.3

16.7

80

20

13.3

86.7

100

16.7

83.3

100

100
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4.3.1 Secondary Data of Water Quality

Table 4. 3: Water quality data for 7 sites tested and the overall readings (Rashid et

al., 2017)
Variables Site =~ Site = Site  Site = Site = Site = Site Overall readings
1 2 3 4 5 6 7 (site 1 - site 7)
Mean Mean+ = Range

SD

pH (1-14) 6.58 639 63 646 642 645 648 644+ 5-845
0.59

Temperature 28.87 28.68 28.68 2839 2841 2837 28.64 28.64+ 24.8 -

1.93 34.4
0

DO (mg/L) 7.17 7.04 697 6.82 7.1 6.95 6091 6.99 + 4.85 -
1.06 9.30

Table 4. 4: The standard acceptable value of water quality parameter for Tilapia

Species (Fisheries Research Institute (FRI))

Parameter Standard Ranges Unit
pH 6.5-8.5 1-14

Temperature 28-32 °C
DO >4 ppm

The ideal temperature range for tilapia is between 24°C and 32°C. Below 20°C,
the growth rate is rapidly falling, and below 15°C, there is little to no growth visible.
The ideal pH ranges between 6 and 9 (Stander, 2000), and based on Table 4.4, standard

ranges for pH should between 6.5 - 8.5. Table 4.3 shows that the reading of pH,
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temperature, and DO for each site tested produced a promising outcome within the ideal
range appropriate for the aquaculture business. The overall mean pH is 6.44 which falls
under the acceptable value. The mean of temperature is 28.64 and the mean for DO is
6.99. Both parameters meet the standard ranges set by the MOE. Table 4.5 also showed
other research has proved that the temperature and pH level taken in their research still
fall within the standard range of good water quality and support tilapia life. This shows
that tilapia species can be raised in a good water quality environment. Aquaculture can
be a profitable business for fish farmers without compromising the quality of water

used.

Figure 4.5: Temperature and pH level results according to time (Othman et al.,

2020)
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4.4 Root Cause of Non-compliances in GAqP Practices.

Based on Table 4.5, fish farmers have experienced a few setbacks including the
high cost of fish feeds, lack of support from the government, poor financial
management, and deaths of fish. 87% of the fish farmers feel burdened by the high cost
of fish feeds. 70% of them felt the lack of support from the government to help grow
their small business. 63% acknowledged that they are facing financing challenges due to
a lack of financial management experience and 57% have encountered major losses due

to sudden deaths of fish.

Table 4. 5: Breakdown of major aquaculture issues faced by the fish farmers (N =

30)
Aquaculture issue Percentage

(%)
High cost of fish feed 87
Lack of support from the 70

government
Poor financial management 63
Deaths of fish 57

4.5 Relationship of Cost with The Yield of Fish Harvest
This part is focusing on the Benefit-Cost Ratio Value for 5-year period and

individual profits.

4.5.1 Benefit-Cost Ratio (BCR) Value
Table 4.6 shows the Net Profit for each smallholder fish farmers in managing

their Tilapia aquaculture business. The amount calculated is based on one year of
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operations. All fish farmers who have done as part of their source income manage
to get profits from this business. Only 2 out of the studied fish farmers do not get
any profit as they are only managing it for their own uses and not for business
purpose. The results shows that doing aquaculture business can generate income for

the fish farmers.

Table 4. 6: Profitability for each of the smallholder farmers (N = 30)

Fish Total Total Cost Net Profit
Farmers Revenue (RM) (RM)
(No.) (RM)
1 1800 23900 -22100
2 12000 7400 4600
3 72000 51600 20400
4 0 12090 -12090
5 452,200 332,200 120,000
6 5,000,000 3,840,000 1,160,000
7 60000 45000 15,000
8 114000 84000 30,000
9 120450 95450 25,000
10 107600 75800 31,800
11 115000 90000 25,000
12 27400 20000 7,400
13 33000 24500 8,500
14 500540 380000 120,540
15 89000 70000 19,000
16 40350 30350 10000
17 42600 29500 13100
18 56000 40600 15400
19 111000 79000 32000
20 58350 43350 15000
21 45010 35000 10010
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22 37950 28950 9000

23 43900 33000 10900
24 52500 40500 12000
25 32040 24000 8040
26 40425 28650 11775
27 39835 31000 8835
28 35420 28000 7420
29 40200 30100 10100
30 38350 29000 9350

Table 4.7 shows the profitability of smallholder aquaculture farms using the
benefit-cost ratio (BCR) for small-scale fish farmers. The total number of fish farmers
calculated for BCR analysis is 28 as 2 of the fish farmers interviewed are not doing the

aquaculture industry as their source of income.

Table 4. 7: Profitability of all smallholder farmers (N = 28)

Year | Total cost of operations (RM) | Net benefit (RM) | Benefit-cost ratio (RM)
1 4983080.17 -3239002.11 -0.65
2 3307838.84 5280578.255 1.59
3 2791425.18 3698975.658 1.33
4 2457060.77 3121498.445 1.27
5 1987876.01 2634175.903 1.32

A BCR is being used to support the efficiency of the capital used to retain the
fish farmers in the industry. BCR is an indicator used in a cost-benefit analysis that
attempts to summarize a project or proposal’s overall value for money. It is the ratio of
the benefits of a project or proposal, expressed in monetary terms, relative to its costs.

The higher the BCR the better the investment. The general rule of thumb is that if the
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benefit is higher than the cost of the project is a good investment. If a project has a BCR
greater than 1.0, the project is expected to deliver a positive net present value to a firm
and its investors. If a project’s BCR is less than 1.0, the project’s costs outweigh the

benefits, and it should not be considered.

Based on Table 4.7, the BCR is low in the first year due to the high initial
operating costs. During the first year, the fish farmers incur higher costs due to the
initial fixed cost such as the acquisition and construction of fish farming facilities and
liming, along with variable costs such as the cost of fingerlings, labour, fertilisers, and
feed. This caused the income generated to be minimal, and farmers lose money.
However, during the second year of the business, the BCR of the small-scale fish
farmers is 1.59 which shows a good BCR value. In general, as net benefits rise and
production costs fall, the yearly calculated BCR rises. The average BCR for smallholder
aquaculture farms for a 5-year period was estimated at 1.23. This shows that

aquaculture is a good investment and can deliver positive net value to fish farmers.

The limitation of this result is only 20% of the fish farmers made a proper audit
to ensure their expenses are recorded. Since other fish farmers also do a second job to
support their lives, they will use the money to cover any cost for their fish farm without
properly recording any transaction made. While benefit-cost ratio is a useful metric for
assessing profitability, other factors can complicate calculations, such as time,
maintenance costs, financing costs, other investment considerations, and the company’s

overall goals.
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CHAPTER 5 : DISCUSSION

5.1 Introduction

The findings from Chapter Four will be covered in further detail in this chapter.
In this chapter, GAqP Compliances level, Root Cause of Non-compliances in GAqP

practices and Relationship of Cost with The Yield of Harvest will be discussed.

5.2 Socioeconomic Profiles of Small-scale Fish Farmers

This study demonstrates the dominance of men in aquaculture farming. The
finding supports the study by Aregu et al. (2017) that confirms men’s domination in the
aquaculture industry. It has long been believed that men should have larger entitlements
to significant household possessions like land and should exercise control over them.
Therefore, decisions about how to make a living, like whether to undertake small-scale
aquaculture, are primarily made by men (Chow et al., 2017; Aregu et al., 2017). No
census or study has effectively documented the full extent of women’s economic
involvement in the small-scale aquaculture industry. One study by Yahaya (1994)
shows that female labour in small-scale aquaculture exists, but they often being
classified as "unpaid family workers". In this study, there is no female labour involved
as the business is tiny, and the fish farmers mostly do it from A-Z. However, many
efforts have recently been made to ensure gender mainstreaming in aquaculture. The
Committee on Fisheries (COFI) Declaration acknowledges women’s crucial
contribution as essential players in the fisheries and aquaculture industries in achieving
the SDGs. In it, FAO members make a resolute commitment to "guarantee women’s
empowerment by promoting women’s full access to and equitable opportunities in the

fisheries and aquaculture sector through gender-based policies."(FAO, 2022e).
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Other than that, the data shows that most fish farmers are between 30-40 years
old. The data also shows that the majority of the small-scale fish farmers knew about
the aquaculture business from their friends. They were interested in venturing into their
business when looking at their friends’ businesses, while the remaining fish farmers
heard about the aquaculture business from their families. This finding shows the low
exposure of aquaculture businesses to large communities and the need for government
intervention in attracting young people to start doing aquaculture business. Youth
involvement in aquaculture is a crucial component of land and agricultural reform, and
it will significantly increase young people’s interest in the aquaculture industry (Felsing
et al., 2000). A recent study by Amir et al. (2021) shows that nearly 70% of the
country’s fishermen are of the older generation as the work has long been viewed as an
older man’s job, and the stereotype has persisted to this day. Due to the restricted
possibilities and employment opportunities in the fisheries and aquaculture sectors,
young people have not participated as much in these industries in recent decades
(Arulingam et al.,, 2019). Structure and policy inequalities or dysfunction also
contributed to the lack of youth engagement and caused them to be reluctant to
participate actively in the sector. Labor shortages have also been a problem in the
aquaculture industry, as local youths chose to work in factories for better salaries
(Vaghefi, 2017). In this study, some fish farmers prefer to hire foreign workers as they
can commit to this job thoroughly and even stay in the area to oversee the business
overnight. On the other hand, aquaculture requires a certain amount of upfront cash to
harvest juveniles, feed them, and buy land and a location to build facilities. This
scenario can be one of the biggest obstacles for young people to start a new aquaculture

business (Brummet et al., 2004; Azra et al., 2021).
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Data also showed that most small-scale fish farmers started their businesses
using their savings since it is hard for them to make bank loans. A recent study from
Roslina (2018) showed that regarding financial resources, the majority of fish farmers
relied on their funds and were more inclined to borrow money from friends and family.
This option is risky to the fish farmers as most are already married and need to support

their families.

53 GAqP Compliances

The study shows that no small-scale fish farmers fully comply with the site
selection and construction requirements. As they built the farms with their arrangement
and planning, they could not meet the GAqP suggested layout due to the high cost of
building the area. The fish farmers are also unable to fully comply with the water
management requirement since the effluent from the farm is discharged directly to the
municipal water body without proper treatment as they do not have the facility to treat
the water. Over 80% of global wastewater production is untreated, with 95% of
production in low and lower-middle-income countries discharged directly into streams
(Cossio et al., 2020). The reasoning shows that if the fish farmers are not able to comply
with the construction criteria, they will not be able to fully comply with the water

management requirement.

Meanwhile, the study shows that most fish farmers comply with the farm
preparation, seed, and feed criteria. Since the majority of the small-scale fish farmers
know about aquaculture from their friends, they will have a similar standard in choosing
suitable feed and seeds for their business. Most farms stock between two to four cycles
per year and are purchased from private hatcheries, who update their stock via their

main Facebook group. Fish farmers can have good access to the fish seeds and feeds as
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the stocks in Malaysia are readily available in any fish shop. However, some fish
farmers cannot comply with the feed requirements due to the high cost of feeds, which
makes up around 60-70% of the overall cost. Due to the high worldwide demand,
fishmeal prices are predicted to rise by 11% in nominal terms by 2030 (FAO, 2022e).
Their main alternative is to use the leftover chicken meats from the markets. The fish
farmers know there are better options to grow their tilapia but do not have other options.
A study from Ng et al. (2013) shows that due to a lack of cash support and the high cost
of formulated feeds, farmers rely heavily on low-quality agricultural by-products and
waste as feeds. The uneaten feed can significantly degrade water quality in ponds.
These effluents are frequently discharged into larger bodies of water, such as rivers and

canals, causing additional pollution issues.

Based on this finding, the fish farmers know what to do to meet the GAqP
standards. However, they need help meeting the standards due to the limited support
from the government and lack of knowledge in running the business. More significant
commitment from the government and fish farmers is needed to overcome the
challenges of meeting the GAqP standard. Financial assistance or affordable options for
wastewater treatment should be introduced so the level of GAqP compliance among

small-scale fish farmers can increase.

5.4 Root Cause of The Non-Compliances in GAqP Practices

This section will discuss in detail why small-scale fish farmers could not fully

comply with the GAqP requirements.
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5.4.1 High Cost of Fish Feeds

In 2019, the aquaculture industry produced 427,000 tonnes, worth RM 3 billion,
and 17,760 breeders in Malaysia (DOF, 2021). It grows in Malaysia, with 90% of fish
being exported. Fish food is growing in terms of quality and types of food such as
starter and grower. However, some fish farmers mentioned that they have considered
retiring from the aquaculture industry due to the high cost of food. Small-scale farmers
in Malaysia are hindered by high operating costs, particularly as 60—70% of expenses
are related to commercial fish feeds (Jumatli & Ismail, 2021). A study by Craig et al.,
2017 also mentioned that fish nutrition is crucial since feed typically accounts for
around 50% of the variable production costs. Based on Table 4.2, 87% of the fish
farmers are struggling with the high cost of purchasing the feeds for the Tilapia. One
standard bag for feed is RM 60, and some fish farmers will use 300 bags per month to
feed the fish. Some fish farmers receive 30 kg of fish food aid from the government
once they first start registering their farms. This initiative helped kickstart the business,
but as the cost of feeds price increased, it was still hard to sustain the business

appropriately.

Prices for fishmeal rose due to rising demand (FAO, 2022¢). In light of these
price rises, farmers are looking increasingly for alternate feed sources such as waste
fish, livestock by-products, and grain by-products, or return to single-ingredient
supplementary feeding schemes, decreased feeding frequency, and ration. These types
of measures to mitigate rising feed costs will compromise fisheries’ growth, health, and
welfare, and this could reduce the productivity and output of fish. This situation is
supported by research made by FAO in 2020, which stated that other alternatives to
reduce the fish feed cost would jeopardize fish production, safety, and welfare and can

reduce fish productivity. Using plant-based ingredients in aquafeeds to replace fish
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protein and oil raises the risk of mycotoxin contamination (fungal toxins created by

naturally occurring filamentous fungi or molds) (Oliveira, 2020).

The farming of Tilapia produces waste in the form of fecal matter and new feed.
These largely nitrogen-based wastes can cause oxygen depletion in coastal
environments. These low-quality feeds are damp and unstable in water, and fecal matter
and uneaten feeds can significantly degrade pond water quality. However, the fish
farmers cannot prepare a proper waste facility. These effluents are frequently discharged
into larger bodies of water, such as rivers and canals, causing additional contamination
issues (Ahmad et al., 2021). The waste and uneaten feed provide perfect conditions for
the growth of various aquatic weeds, including blue-green algae, which, when

swallowed by fish, imparts the typical muddy taste of freshwater to the muscle.

5.4.2 Deaths of Fish

Streptococcosis is one of the fish infections mentioned in Intensive Systems of
Aquaculture and causes significant economic losses to fish farmers (Maulu et al., 2021).
90% of fish farmers have encountered fish deaths at least once during their care or
business. Based on the interviews, there are many reasons which caused the death of the
fish. 45% of them mentioned that the fish died due to the common disease that always
happened to Tilapia, which is similar to the criteria of Streptococcosis disease. Fish with
streptococcosis disease will exhibit either rapid swimming, whirling, eye haemorrhage,
cataract, exophthalmia, or skin haemorrhage around the anus or at the base of the fins

which the small fish farmers have described the fish disease they have experienced.

A significant environmental factor that can influence fish bacteria’s virulence in
water pH is Streptococcus iniae in barramundi (Bromage & Owens, 2009) and E.

ictaluri in striped catfish (Phuoc et al., 2020). Farmers in Malaysia appear to use
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erythromycin and oxytetracycline in the treatment of tilapia streptococcosis and
prophylactic agents in subclinically stable fish (Mohammad Ridzuan et al., 2020).
However, none of the small fish farmers that have been interviewed use that method to
prevent the disease infection. One of the reasons is that they are unable to identify the
disease as they do not know to identify the name of the disease. Besides that, 30% of the
fish farmers will not inform the Department of Fisheries if there is a disease outbreak in
their ponds as they will handle it by themselves. Thus, no fish samples were taken to

Fisheries Biosecurity Laboratory for further investigation.

One of the ways that they use to ensure the fishes are in good condition is to take
the water’s pH regularly. They will also observe the fish’s movement to detect any
abnormality. If there is any odd movement or weird features of the fish, they will
quickly separate the fish from the pond to ensure no infection happens. This finding is
supported by the study from Laith et al., 2017; strep infection can spread rapidly in a
community of fish exposed to bacteria-contaminated water. Thus, if a group of fish was
infected with Strep infection, the infected species should be separated from the rest of
the population. If necessary, provide special equipment (nets, siphon hoses) for these
fish. However, it is usually too late for them to manage the situation as the infection
needs only one night to kill all the fish in the pond. In this study, if the fish is still okay
to be eaten, they will donate to their neighbours since the fish cannot be sold anymore.

If not, they will bury the fish near any tree.

5.4.3 Poor Financial Management

Financial risk in aquaculture refers to the possibility of a loss on an aquaculture

investment. Individual farmers, stockholders, farm enterprises, financial organisations,
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and government agencies may be involved in aquaculture investments, which can be

public or private (Van et al., 2018).

Uncertainty in the market and production are frequently considered as causes of
risk that result in financial losses (Kahan, 2008). The market price keeps increasing due
to high demand from consumers and a low supply of fish. The middleman is making
more profit than the fish farmers as many processes between the fish farmers and the
consumers keep the price increasing (Aanyu et al., 2020). Even though we cannot deny
that their role is essential, the high price of fish does not benefit the fish farmers as they
do not get much profit from their selling price, and the consumers need to pay more due

to the lengthy process with the mediators.

63% of the fish farmers experienced this challenge, affecting their financial
profit in aquaculture. However, they do not have other options as the middleman is the
only connection they have to sell their fish. This finding is supported by another study
by Ndanga et al., 2013. The economic profitability study was only done for the fish
farmers due to data restrictions and input suppliers’ reluctance to disclose cost and

revenue information for proprietary reasons.

One alternative by LKIM is to create a market for fish farmers to sell their fish
(DOF, 2022). This alternative will help the fish farmers get as much profit as possible.
However, they prioritise the fishermen that have the fish directly from the sea compared

to the fish farmers that conduct aquaculture activity.

A basic understanding of financial analysis methodologies is highly
recommended because many of the principles underlying a financial risk assessment are

based on financial analysis.
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5.4.4 Lack of Support from Government

When there is no coordination to ensure the quality of aquaculture, we have
trouble exporting fish to the European Union (EU) countries. Since 2008, the EU has
not accepted imported fish from Malaysia as we need to meet the basic standard to
import our fish. Implementation is still loose, and Malaysian breeders are free from tight
controls and regulations. There needs to be more than the Good Agriculture Practice
(GAgP) standard in the MyGAP certificate in Malaysia because there is no strict law to

monitor if the fish farmers will follow the guidelines.

Making an effective policy is also limited by a need for more knowledge
regarding the current state of aquaculture and its potential to support farmers’
livelihoods (Roslina, 2018). Sustainable aquaculture requires good management, and
fish farmers require more excellent training and financial assistance to apply best

practices.

A change in business practices is crucial in creating new chances for small-scale
aquaculture and fisheries-based business operators to interact more directly and closely
with clients, allowing them to investigate new markets and goods (FAO & INFOFISH,
forthcoming). One of the efforts made in creating an online fish delivery mediator in
Malaysia (MyFishman.com), which has assisted small- and medium-sized enterprises
(SMEs) in fishing and aquaculture in selling fresh fish through subscription services and

delivery services, avoiding wet markets and direct customer contact (IFPRI, 2021).

5.4.5 Resource Constraints in Auditing, Record Keeping and Training

Small-scale fish farmers in Malaysia face a significant barrier to success in the

sector and the development of sustainable aquaculture businesses due to a lack of
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awareness and education. The small-scale fish farmers are not aware of the importance

of auditing, record keeping, and training in ensuring good agricultural practices.

Many of these farmers frequently lack access to current knowledge, cutting-edge
methods, and critical understanding of best practices in fish farming. Their ability to
effectively manage their operations is hindered by this knowledge gap, which also
affects their capability to adjust to changing industry norms and environmental issues.
They may also lack the necessary resources, both financial and human, to implement
and maintain robust auditing, record-keeping systems, and training programs.
Therefore, to better optimise production, the industry will need to transition from
experience-driven to knowledge-driven approaches in the development of new

techniques for fish farming (Fore, et al., 2018).

Targeted educational campaigns and outreach programs created to specifically
meet the needs of small-scale fish farmers are required to address this issue. Hence why
government support is crucial to expose the small-scale fish farmers on why there is a
need for comprehensive education and awareness campaigns to promote these practices.
Study made by Mwaijande and Lugendo in 2015 also shows to promote the necessary
changes in the fish farming sub-sector, the government must improve the current system

or assistance availability towards small-scale fish farmers.

5.4.6 Limited Options for Suitable Sites

Selecting suitable sites and constructing aquaculture facilities are fundamentally
influenced by factors like land availability, proximity to water sources, and
environmental considerations. When there’s a lack of proper infrastructure and few

viable site options, it can significantly impede the practice of good agricultural methods.
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Therefore, achieving sustainable aquaculture with good site selection and
construction requires effective management practices. This is emphasized in a 2018
study by Roslina, which highlights the importance of providing fish farmers with better
training and financial support to implement best practices in their operations. Limited
access to both technology and funding presents substantial barriers to the success of
their small businesses. To help small-scale fish farmers operate efficiently while
reducing their environmental impact, it’s crucial to adopt innovative approaches for
evaluating and managing potential sites, collaborate with local authorities to find

suitable locations, and promote responsible land use (Ross et al., 2013).

By comprehensively addressing these challenges, the aquaculture industry can
make significant progress toward sustainability while strengthening the resilience of

small-scale fish farmers in Malaysia.

5.5 Relationship of Cost with The Yield of Fish Harvest

This part will discuss in detail on profitability analysis of BCR.

5.5.1 Profitability Analysis of Benefit-Cost Ratio (BCR) Value

The profitability analyses indicated that small-scale fish farmers in Selangor’s
aquaculture industry are financially feasible and profitable, with BCR ratios over one as
early as the second year of operation. This finding shows that aquaculture is profitable
for them to start their business and improve their living standards. The government has
identified aquaculture activities in Malaysia as one of the viable options to improve the
standard of living of the communities (Kamaruddin & Baharuddin, 2015). The
aquaculture sector is also recognized as one of the significant factors in improving

economic activities under the Malaysia National Key Economics Area (NKEA (Jumatli
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& Ismail, 2021). However, most fish farmers need help purchasing quality fish feed.
This issue caused them to opt for the cheaper option, which is not sustainable for the
ecosystem. The feed used in fish farming can significantly impact total productivity,
and a profitable business does not always suggest that they are doing well (Aheto et al.,

2019).
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CHAPTER 6 : CONCLUSION

6.1 Introduction

This chapter will reiterate the key findings from this research and conclusion of

this study.

6.2 Key Findings

The finding shows that the average BCR for smallholder aquaculture farms for a
S-year period was estimated at 1.23. Thus, aquaculture fish production is indeed a
profitable business. However, small-scale fish farmers are hindered by high operating
costs, mainly in purchasing commercial fish feeds, which comprise around 60% of

overall expenses.

The study also revealed that 64.7% of the GAqP standard complied. However,
not meeting the construction criteria in the GAqP standard caused the fish farmers to be
unable to comply with other criteria in GAqP fully. This finding implies that greater
commitment from the government and fish farmers is needed to overcome the
challenges of meeting the GAqP standard. Better economic return can also be expected

when the percentage of compliance increases.

Again, the government’s aquaculture for food and jobs agenda should seek to
improve yield and boost employment among larger and small-scale fish farmers.
Through on-farm research, training, and demonstrations, the government should provide
training and technical assistance to small-scale fish farmers in the country. Further
research into the locally produced feed from the agricultural product is also necessary to

reduce small-scale fish farmers’ production costs.
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