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Fish for Increased Consumption
of Nutritious Food:

Between Target
and Availability
Summary
Fish has an essen al role in suppor ng food and nutri on
security and livelihood for around 50 million Indonesians.
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Indonesian ﬁsh consump on (equivalent to fresh whole ﬁsh)
in 2019 is 54.5 kg/capita/year and will gradually increase to
62.5 kg/capita/year in 2024. The 2024 target needs a
provision of 14.34 million tons of ﬁsh. Increasing ﬁsh
consump on is one of the strategic steps to reduce
malnutri on in Indonesia, including anemia in pregnant
women. The anemia condi on in pregnant women is targeted
to decrease from 48.9% in 2018 to 18.5% in 2024, while the

Fish as Nutri ous Food
As ﬁsheries and marine products, ﬁsh has become the
founda on of community life, especially the coastal

stun ng prevalence from 30.8% in 2018 to 14% in 2024,

communi es, for centuries. In 2018, there are 6.6 million

respec vely. The availability of ﬁsh to meet consump on

people depend on their livelihoods as ﬁshers and ﬁsh

needs is mostly constrained by technical and non-technical

cul vators. When added with labourers in processing

factors that spread from upstream to downstream stages,

and other downstream sectors along the supply chain,

including imbalanced u liza on, gaps between produc on
and consumer centers, high loss, illegal ﬁshing prac ces,
mul -sectors conﬂicts, problems in aquaculture, climate
change, and consumer behavior. To overcome these,
integrated eﬀorts without prejudice to the sustainability of

ﬁsheries may absorb 10-12.5 million workers. With the
assump on that one worker supports three people,
almost 50 million people depend on the ﬁshery sector.
The ﬁshery is one of the development sectors that drive
the na on's economy.
Fisheries play signiﬁcant roles in the life of Indonesian,

ﬁshery resources that provide nutri ous food are necessary.

especially the coastal communi es. According to MMAF,

The eﬀorts should take into account the ecological, socio-

there were 6.6 million people worked as ﬁshers and ﬁsh

economic, community and ins tu onal aspects. Stakeholder

farmers in 2018. When labors in processing and other

involvement and cross-sector coordina on are the key

downstream sectors along the supply chain were

factors.
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included, ﬁsheries may absorb 10-12.5 million workers. With the
assump on that one worker supports three people, then almost
50 million people depend on the ﬁshery sector. Therefore,
ﬁsheries are considered important development sectors that
drive the na on's economy.
In general, ﬁsh is u lized for human consump on and nonhuman consump on, for domes c and export purposes. For
direct human consump on, ﬁsh is u lized in various forms,
including fresh, frozen and processed, in both modern and
tradi onal ways. On the other hand, non-human consump on
purposes include ﬁsh meal, ﬁsh oil, ornamental ﬁsh, and
pharmaceu cal products. Sta s cal data shows that most of our
ﬁsh and ﬁsh products are for human consump on , thus the

Fish as
Nutri ous
Food

posi on of ﬁsh in the human diet is crucial. Therefore, this

The needs
of ﬁsh and
its stock

posi on needs to be given appropriate a en on so that the role
of ﬁsh as a source of nutrients (mainly protein) and livelihood can
be maintained.
As food, ﬁsh is rich in nutrients, having a balanced and complete
protein, many vitamins and minerals, and fa y acids that beneﬁt
health. The chemical composi on of ﬁsh varies greatly. It ranges
between species, between each individual within one species,
and depends on age, sex, environment and season.

good source of calcium, which is vital for bone development.

Fish and ﬁsh products are low-calorie food protein, ranging from

The composi on of the primary nutrients and calories of some

100-200 calories per ounce of ready-to-eat products. As a high

Indonesian ﬁsh is listed in Table 1.

protein food, ﬁsh contains suﬃcient essen al amino acids which
are good for healthy fetal growth. Consuming 150g of ﬁsh will
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meet 30-40% of the recommended daily protein requirement.
Both protein and fat inﬂuence the nutri onal value and sensory
proper es of ﬁsh. In general, ﬁsh meat contains 11-24% protein,
depending on species, nutri onal status, and muscle type.
According to Indonesian Directorate General of Public Health
(2018), the protein content of Indonesian ﬁsh ranges from 10.2%

The needs of ﬁsh and its stock
availability

(skipjack) to 22.3% (yellowtail) of the edible por on.
Nutri onally, while serves as a source of protein, ﬁsh is also a

Apart from being a source of income, ﬁsheries are also a source of

good source of unsaturated fat. Its unsaturated fa y acid content

food and nutri on security for the Indonesian popula on. Fish has

has advantages in quan ty and quality, mainly related to omega-

been the primary source of animal protein for centuries and has

3 fa y acids, which is essen al for health and body development

always been higher in propor on than other animal proteins, such as

but cannot be synthesized by humans.

meat, milk and eggs (Box 1). Fish consump on is con nually

Fish contains various natural vitamins, both water-soluble and

increasing, while consump on of other animal protein is rela vely

fat-soluble, such as vitamins B-complex, vitamin D, and vitamin A

constant. The data also shows that meat consump on was even

(especially in fa y ﬁsh). Vitamin B-complex is associated with the

decreasing in the last three years.

development of the nervous system. Vitamin A is needed for

In line with the above data, the ﬁsh consump on is

healthy vision, while vitamin D is required for bone development.

targeted to increase over the next ﬁve years and is expected to reach

Fish is also a good source of minerals, especially calcium,

62.5 kg/capita by 2024 (Box 2). To meet the target, an amount of

potassium, selenium, zinc, iodine, and ﬂuorine (Gordon, 1988;

14.34 million tonnes is needed, and this will be provided by capture

Sikorski & Karnicki, 1990). The total mineral content in ﬁsh and

ﬁsheries and aquaculture.

invertebrate meat is around 0.6-1.5%, either as macroelements

The produc on of marine ﬁsh is currently at a state where signiﬁcant

(up to hundreds of mg/100g of red meat) or microelements (up to

increase is not plausible. The stock for several ﬁsh species groups as

tens of mg/g of meat). Small ﬁsh which is wholly consumed is a

well as the ﬁshing grounds (Fishery Management Areas/FMA) have
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Indonesia is blessed with a signiﬁcant amount of ﬁsh resources.
However, about 60% of ﬁshing grounds are in the eastern part.
The ﬁsh consumers and the ﬁsh industries unfortunately are
abundant in the western part of the country. Meanwhile, limited
facili es and infrastructure, especially in eastern Indonesia, such

The alterna ve
solu on to answer
the challenge of
ﬁsh stock availability
for consump on

as electricity, cooling equipment, clean water, and ineﬀec ve
logis cs systems have caused ineﬃcient ﬁsh distribu on.
Consequently, a large amount of ﬁsh lost and wasted and bring
about adverse impact on ﬁsh prices.
World Food System Dashboard data
(h ps://foodsystemsdashboard.org/) shows that Indonesia is
one of the few countries that experience double burdens of
malnutri on, namely stun ng/was ng and obesity. Compared

Challenges
in ﬁsh stock
for nutri ous food
consump on

to other countries in Southeast Asia, for example, Thailand,
Indonesia has a larger supply of ﬁsh to overcome nutri onal
problems. However, the rela ve caloric price of ﬁsh in Indonesia
is much higher (5.0) than the ﬁsh price in Thailand (3.2). Apart
from limited and expensive ﬁsh, the ﬁsh demand map based on
the preferences of household consumers in 2017 (Directorate of
Marke ng of the Ministry of Marine Aﬀairs and Fisheries, 2018)
shows that the trend of ﬁsh consump on in the western region is
much lower than that of the community in the eastern part. Even

been fully exploited at maximum level, or even some are over the

in Java, where around 150 million or 56% of Indonesia's

maximum sustainable yield (MSY) (Box 3). It is then aquaculture that

popula on lives, household ﬁsh consump on levels are deﬁcient

the ﬁsh is supplied from, and star ng from 2023, aquaculture

(Figure 1).

produc on is expected to exceed that of capture ﬁsheries.
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c. High postharvest losses
It is claimed that ﬁsh loss in developing countries is always high,
especially in the tropics. For Indonesia, the rate is about 40% or

Challenges in ﬁsh stock for
nutri ous food consump on

transport and storage (6%), processing and packaging (9%), and

Globally, every country faces the same challenges in supplying ﬁsh

annum or Rp 30 trillion per annum (Beritasatu, 2015). However,

USD 7.3 billion (Nurhasan, M and Purnama, R. C., 2019). Yield
losses are contributed by poor handling on board (8.2%),
distribu on system (15%). According to FAO, it is about 35% per

for food. Yet, the intensity of the challenges and their impacts may

according to Wibowo et al. (2014), ra onal es ma on is below

diﬀer from one country to another. For Indonesia, the challenges

30%. Many factors cause the high yield loss. Apart from limited
facili es and infrastructure, educa on and awareness of

can be iden ﬁed as follows.

business actors are also contribu ng factors. This high yield loss

a. Overuse and uneven use

impacts are decreasing value (ﬁnancial loss), reducing the supply

Approximately 36% of the marine ﬁsh stocks have been

of ﬁsh and nutrients, especially for the 19 million Indonesians

overﬁshed, 43% has been u lized at their poten als, the

who suﬀer from malnutri on.

remaining 21% is s ll below the poten als (Box 3). U liza on in
each FMA for the same type of group is also not evenly
distributed. The coastal ﬁsheries tend to have excess unit eﬀort
causing conﬂicts between ﬁshers within an FMA or with those of

d. Illegal, Unreported and Unregulated Fishing Prac ces (IUU)
IUU ﬁshing prac ces commonly encountered at sea include ﬂags
of convenience, document falsiﬁca on, transhipment,

adjacent FMAs.

unauthorized use of ﬁshing gear, and shu ng down or modifying
b. The gap between produc on centers and consumers, as well as
weak infrastructures and logis cs systems

vessel monitoring tools (Automa c iden ﬁca on system and
Vessel monitoring system). In inland waters, viola ons
commi ed are the use of ilegal ﬁshing gear and many
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unregulated ﬁshery prac ces. The repor ng system is also s ll
not running correctly.

life, including marine and ﬁsheries. There are at least three
predictable impacts in this sector, namely increasing
temperature and sea level, the vulnerability of life on the coast,
and the threat of ﬁsheries and aquaculture. Furthermore,

e. Mul -sectors

according to Cohrane et al. (2009), climate change has mul ple

Water resources, especially inland waters are commonly used by

impacts on ﬁshing and aquaculture, especially on its contribu on

va r i o u s s e c t o r s , i n c l u d i n g t o u r i s m , t ra n s p o r t a o n ,

to food security and nutri on. The last impact is through ﬁsh

energy/electricity, irriga on, agriculture, forestry, industry, and

availability, instability in supply, access to ﬁsheries, and changing

ﬁsheries. The weak coordina on between sectors causes

u liza on pa erns.

conﬂicts among users, resul ng in loss of environmental
func ons and resources, mostly biological resources. The la er
drama cally aﬀects the availability of ﬁsh from the land's
common waters.

h. Consumer behaviour
Price, awareness of the importance of health, knowledge, and
skills in ﬁsh processing and serving, and habits of consuming ﬁsh

f. Three main problems in aquaculture

in childhood are factors that determine consumer preferences in
consuming ﬁsh. A forma ve study conducted by Brawijaya

The biggest challenge for aquaculture produc on is the high

University for the Global Alliance for Improved Nutri on (GAIN)

demand for feed, which increases linearly with produc on. The

Indonesia in the City of Probolinggo (Habibie et al., 2020) found

availability of broodstock and seeds is s ll a problem in various

that most consumers buy ﬁsh because of their family members,

places, both in quan ty and quality. Meanwhile, ﬁsh disease is a

especially children, like ﬁsh. Price is a signiﬁcant factor in

threat that needs to be addressed, especially since climate

determining the type of ﬁsh to be purchased, and the morning

change is suspected of causing mul ple new diseases.

me is considered the best me to buy ﬁsh because it is s ll
fresh. Consumers tend not to buy ﬁsh in the a ernoon or evening
because they think the ﬁsh's quality has been decreased.

g. Climate Change
The changing climate has resulted in impacts in various sectors of
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The alterna ve solu on to
answer the challenge of ﬁsh
stock availability for
consump on

sustainability of the welfare of ﬁshery business actors and the
sustainability of the beneﬁts of ﬁsh as a source of nutri ous
food by maintaining or achieving a sustainable level of
community welfare;
c.

Community sustainability: maintaining the community
environmental sustainability or a conducive and synergis c
ﬁshing community by con nuously promo ng good ﬁsh
handling and enforcing rules or collec ve agreements ﬁrmly and
eﬀec vely, and

d.

Ins tu onal sustainability: maintaining good, fair, and clean

The u liza on of ﬁshery resources must fulﬁll two sides, namely

governance through eﬃcient and eﬀec ve ins tu ons to

the sustainability of resources and the welfare of users. The

integrate or combine the other three main aspects.

Sustainable Fisheries System, promoted by Charles (2001), can be
used as a guide, in which four main aspects must be
accommodated, namely:
a.

The paradigms above can be translated into various steps, both in
policy interven on and more technical measures, and address the

Ecological sustainability: maintaining the sustainability of ﬁsh

problems of u lizing ﬁsh resources and the environment, from

stock/biomass resources to ensure their u liza on does not

upstream to downstream and across sectors (Box 4).

exceed their carrying capacity, but for increasing capacity
and quality of the ecosystem;
b.

Socio-economic sustainability: paying a en on to the
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Table 1. Calories and essen al nutrient contents per 100 grams edible por on of ﬁsh
(Dit.Gen of Public Health, MoH, 2018)

Fish consumsum on
kg/capita/day

Animal protein consumsum on
g/capita/day

Box 1. Consump on of animal protein (le ) and ﬁsh (right) in 2015-2019

Fish

Meat

Milk and Egg

Source

Revision note for notes on the right: “BPS ﬁgures are obtained from Susenas
data (protein consumption is converted to edible material from fresh ﬁsh
multiplied by 365 (days); KKP ﬁgures are obtained from DG PDSPKP (target
data for ﬁsh production equivalent to fresh whole ﬁsh)
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Box 2. The Target of Fish Consump on 2020-2024
Sta s cal Data of the Ministry of Marine Aﬀairs and Fisheries of the Republic of Indonesia.

Year
2020
2021
2022
2023
2024

Consump on
Popula on
Target 2
(million) 1 (kg/capita)
269,6
56,4
272,3
58,1
274,9
59,5
277,4
61,0
280,0
62,5

Needs 3
(million
tons)
12,5
13,0
13,47
13,94
14,34

Produc on Target 2
Capture Aquaculture
Fisheries
8,0
7,5
8,4
7,9
8,9
8,7
9,4
9,5
10,1
10,3

Total
15,5
16,3
17,6
18,9
20,4

20,20%
36,36%
43,43%

Level Exploita on

Box 3. Exploita on level of marine ﬁsh, in aggregate (le ) and per group of ﬁsh species (right)

Data source: Ministerial Decree KP No. 50/2017 (processed, tuna and skipjack were excluded)

Figure 1:

Source: Direktorat Pemasaran, Dit.Jen PDSKP, KKP, 2018. Peta Kebutuhan Ikan Berdasarkan Preferensi Konsumen Rumah Tangga Tahun 2017.
Check pages 4 and 5 (book).

"This Document is supported by Global Alliance for Improved Nutri on (GAIN)”

7

Working Paper - Indonesia Post-Harvest Loss Alliance for Nutri on

Box 5.
Recommended solu ons to
overcome constraints on the availability
of ﬁsh as a source of nutri ous food
Area

Recommended Solu ons
1. Improve ﬁsheries management by Applying the Ecosystem Approach to

Capture
Fisheries

Aquaculture

Fisheries Management;
2. Establishment and strengthening of Fisheries Management Area (FMA)
ins tu ons
3. Improving the structure of the ﬁshing ﬂeets; and
4. Strengthening the surveilance ins tu ons

1.
2.
3.
4.

Arrangement of aquaculture zona on;
Establishment of Broodstock Centers throughout Indonesia;
Strengthening ﬁsh disease research and establishing Fish Health Centers and
Strengthening research on alterna ve feeds.

1. Improvement of the Na onal Fish Logis cs System (SLIN) by crea ng SLIN

Processing
and Marketing/
Distribution

nodes in produc on centres;
2. Involvement of provincial governments, district/city governments, and
business actors in implemen ng SLIN;
3. Implemeta on of warehouse receipt system for frozen ﬁsh;
4. Provision of ﬁsh storage facili es and infrastructure (Cold Chain System) in
produc on centres;
5. Strengthening the ﬁsh transporta on system to support SLIN;
6. Educa on and assistance for the community/ﬁshery business actors in
handling harvest products, including ensuring seafood quality and safety.

Consumer

Cross-SectorAL

1. Increase consumer awareness and like to eat ﬁsh as a source of nutri ous
food;
2. Increase knowledge related to ﬁsh quality, ﬁsh processing, and ﬁsh serving.
3. Provide various types of ﬁsh at aﬀordable prices.

1. Establishing or strengthening inter-ministerial and non-ministerial
coordina on agencies in the use of ﬁsh and environmental resources;
2. Collabora ng with other sectors to mi gate and adapt to climate change;
3. Prepare and develop resilient coastal villages against disasters.
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