
Fish is a highly perishable food and prone to post-harvest losses, 

including nutri�onal losses. These losses can occur anywhere 

along the supply chain, from produc�on to retail and consumers. 

Post-harvest losses will waste fish and result in  economic losses 

and public health concerns. If this happens con�nuously, the 

government program to achieve the target of  fish consump�on 

and nutri�on intake from fish can be hampered, including those to 

reduce prevalence of  anemia in pregnant women and stun�ng in 

children under five years of age (toddler).

Although there is no reliable data of fish post-harvest losses in 

Indonesia, the figures that can be used is in the range of 20-29% 

annually. As a result, in the next five years,  Indonesia has the 

poten�al to lose 3.82-4.99 million tons of fish (equivalent to 

840,000-1 million tons of fish protein), worth Rp. 63.3-82.8 trillion 

per year.

In order to find solu�ons the problems in fish post harvest losses 

accurate data of the losses is utmost important. It is then 

necessary to start with developing a simple, standardized 

calcula�on method to determine the size of losse, then followed 

by a survey of post-harvest loss results for fish, including those 

included in staple foods, i.e. milkfish, tuna/mackerel tuna/skipjack, 

and mackerel in all Fishery Management Areas (FMA). The figures 

obtained can be used as a reference for preparing plans for 

reducing fisheries post-harvest losses and efforts to achieve target 

12.3 Sustainable Development Goals (SDGs), which is to halving 

food losses along the supply chain by 2030. Furthermore, to 

strengthen the efforts to reduce food losses and wastes its is 

necessary to establish Indonesian Data Center for Food Losses 

and Wastes.

Summary

Food Loss and Waste on 
Fisheries: Global to Na�onal 
Context 

Food loss and waste are two terms that have emerged since 

the Food and Agriculture Organiza�on (FAO) collaborated 

with the Swedish Ins�tute for Food Biotechnology in 2011 

and published a document en�tled  Global Food Losses and 

Food Waste (Gustavsson et al., 2011). This document marked 

the the Save Food Ini�a�ve forma�on, a joint project between 

FAO, the United Na�ons Environment Program (UNEP), and 

Messe Dusseldorf to globally reduce Food Loss and Waste 

(FLW). In May that year, the first Save Food Congress was held 

in Dusseldorf, Germany, followed by a declara�on to reduce 

FLW signed by many agencies/organiza�ons.

Although it has been widely discussed, FLW is s�ll defined or 

characterized differently by experts and organiza�ons 

(Garrone et al., 2013; Nahman & de Lange, 2013; Parfi� et 

al., 2010; Porat et al., 2018). Gustavsson et al. (2011) define 

loss as a reduc�on in the quan�ty and quality of food 

intended for human consump�on during produc�on, post-

harvest and processing, while waste is the reduc�on that 

occurs at the distribu�on, sales, and consump�on stages
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The issue of FLW has indeed been a global concern for decades. 

Therefore, reducing the amount of FLW to the minimum level is 

seen as necessary in achieving the Sustainable Development 

Goals (SDGs) target, in par�cular, goal 12.3: “By 2030, halving the 

amount of global food waste per capita in retail and consumer 

levels and halving food losses along produc�on and supply 

chains, including post-harvest losses”.

Gustavsson et al. (2011) and EIU (2018) stated that about a third of 

food produc�on at the global level or the equivalent of 1.3 billion 

tonnes, has been disposed of annually due to FLW. That amount 

should be able to feed 750 million people. Food loss and waste 

occur along the supply chain from the point of produc�on to 

consump�on. In middle and high-income countries, FLW mostly 

occurs at the end of consump�on. In contrast, in low-income 

countries, FLW occurs mainly in the produc�on side or along with 

the distribu�on to consump�on. Indonesia is the second-largest 

food loss and wasters country a�er Saudi Arabia, which is 

300kg/capita/year (EIU, 2018). This figure is equivalent to 13 
1million tonnes of food that can be provided to 28 million people. . 

For fish, it is pointed out that in 300kg of food waste/capita/year, 
2there is 1.5kg/capita/year or equals 405,000 tons of fish per year 

(popula�on 270 million).

For fish, FLW at the global level is recorded as an average of 35% 

(Gustavsson et al., 2011), and about 8% occurs due to the disposal 

of fish discards (FAO, 2017a). Fish are thrown back into the sea for 

various reasons, for example, bbecause they are not the target fish, 

by-products, damaged, or ro�en. This prac�ce has wasted around 
37.5 million tonnes of fish per year or USD 22.5 billion worth .  

In Indonesia, fishery FLW has been a concern for a long �me, 

especially when linked to the poten�al losses incurred and the 

various efforts to overcome it. Referring to the target of SDGs 12.3,  

concrete efforts to reduce FLW in Indonesia are crucial. Various 

obstacles have been encountered, and one of them is the 

availability of accurate data and informa�on about the FLW. Such a 

problem is also noted at global level (Gustavsson et al., 2011). This 

paper synthesizes studies that have been carried out to explore the 

issue of FLW of fish in Indonesia and discusses various alterna�ve 

solu�ons that can be taken to reduce FLW in fisheries and improve 

the community's nutri�onal status.

Fishery Produc�on and FLW
Fish is a food that has high nutri�onal value. It provides many health 

benefits, especially in terms of protein, fat (long-chain unsaturated), 

and several essen�al micronutrients such as vitamins (D, A and B), 

and minerals (calcium, phosphorus, iodine, iron and selenium). The 

posi�on of fish as food is crucial in Indonesia, and BPS (Central 

Agency of Sta�s�cs) records (2019) show that fish is the dominant 

protein source in people's diets. Through Presiden�al Decree 

Number 71 of 2015 concerning S�pula�on and Storage of Basic 

Needs and Important Goods, milkfish, tuna/mackerel tuna/skipjack, 

and mackerel have been designated as staple goods. This decree 

indirectly acknowledges the strategic posi�on of fish in food and 

nutri�on security (FNS).

Based on sta�s�cal data from the Ministry of Marine Affairs and 
4Fisheries (MMAF) , Indonesia's fishery produc�on in 2018 is 12.8 

million tonnes, which comes from capture fisheries and aquaculture. 

Of these, around 6.5 million were converted into 2.8 million 

processed products. The rest is used for fresh consump�on and non-

human consump�on. Looking further into MMAF data which was 

obtained by processing the Susenas (Na�onal Economic and Social 

Survey) figures (Anonymous, 2019; 2020), it was found that 5.4 

million tons of fish were consumed fresh, while the consump�on of 

processed fish was 5.6 million tons. The total amount consumed is 

11 million tonnes. The difference between produc�on and 

consump�on (1.8 million tonnes) is considered for export and non-

consump�on (such as fish meal). Differences in terms of the details 

above may occur, but these results are the best that can be obtained 

from available data. 

Captured and cul�vated fish are used in various forms. Apart from 

being consumed fresh or marketed through tradi�onal and modern 

markets, fish are processed for consump�on in many different types 

through tradisi�onal and modern processes. Included in tradi�onal 

prepara�ons are dried/salted fish, pindang (steamed fish), smoked 

fish, various fermented prepara�ons such as shrimp paste, soy 

sauce, bekasang/bekasam, and others, as well as processed 

crackers. Modern processes include canned fish and various frozen 

prepara�ons such as fillets, steaks, nuggets, etc. For non-

consump�on, the most dominant product is fish meal, which is 

generally used for feed raw material.

For per capita consump�on, the KKP has set a target for the next 

five years and es�mates the need and availability of fish to meet this 

need  (Table 1). The table shows the consump�on figures which 

were taken from the Susenas data added with the amount of fish 

products consump�on which was converted into whole fresh fish  

using a predetermined formula (Anonymous, 2020). Thus, the KKP 

version of the consump�on figure in the table is different from the 

BPS version and is higher.

It can be assumed that the above produc�on target is es�mated 

without considering the FLW that can occur from upstream to 

downstream when fish is consumed in the household. For fisheries, 

the upstream ac�vi�es are capture fisheries and aquaculture, 

followed by post-harvest handling, transporta�on, processing, 

distribu�on, retail, and consump�on. Table 2 summarizes the causes 

of FLW at these various stages.  `� �
5Blaha (2016)  stated that generally, FLW covers four categories:

1. Physical: Fish are “lost” from the supply chain, for example, 

being stolen, dropped, or eaten by animals.

2. Quality: Fish quality is reduced which lowers the grade of fish 

and results in economic loss.

3. Market: Occurs when a market situa�on forces traders to sell 

fish at below price, for example, when there is excess supply 

or compe��on

4. Nutri�on: Loss in nutri�onal value caused by various 

damages and spoilage.

The FLW categoriza�on above is widely used in es�ma�ng FLW. 

The calcula�on as above is somewhat complicated, and in detail, it 

has also been described by Ward & Jeffries (2000) and Diei-Ouadi & 

Mgawe (2011). It is admi�ed that calcula�ng category number three 

is the most difficult. FAO (2017b) has es�mated FLW for small-scale 

fisheries in Indonesia (Java) using the above method. The results 

show that physical FLW is very small or around 5%. Losses in quality 

is up to 28%, while FLW because the market is considered small with 

an es�mated total economic loss of approximately USD 4.8 billion 

or Rp 67.2 trillion. 

Not much data is available related to nutri�on FLW available. A 

study conducted by Dalberg (2017) in East Java es�mates that post-

harvest loss of mackerel tuna reaches 75,000-125,000 tonnes/year 

(25%) or 16,500-27,500 tonnes of protein/year which can meet the 

protein needs of 2.7 to 4.4 million children in Indonesia.

Es�ma�on of FLW using the above method tends to be complicated 

and takes a long �me, although it has been successfully tried in 

various developing countries, especially in Africa countries (Diei-

Ouadi & Mgawe, 2011). In their report, Diei-Ouadi & Mgawe (2011) 

do not use the term fish losses and waste (FWL) but post-harvest 

fish losses (PHFL), or post-harvest losses, a term that has also been 

introduced in the 1980s by several researchers, among others, 

Ames, et al. (1991).

So far, there is no actual data regarding FLW in Indonesia, and like 

other tropical countries, FLW in Indonesia is claimed to be high. 

According to Nurhasan and Purnama (2019), for Indonesia, that 

figure is es�mated at around 40%, valued at USD 7.3 billion 
6(equivalent to nearly IDR 100 trillion) . This loss was contributed by 

poor handling on board (8.2%), transporta�on and storage (6%), 

processing and packaging (9%), and distribu�on systems (15%). This 

FLW figure appears to be taken from Gustavsson et al. (2011); 

however, it seems that Nurhasan and Purnama did not carefully 

interpret data in that report, and this is discussed in the next sec�on.

One source of FLW or yield loss widely highlighted is fish dumped 

into the sea during fishing opera�ons (fish discards). Pérez Roda et 

al. (2019) reported that at the global level, fisheries discards in the 

period 2010-2014 was around 9.1 million tons per year, 45.5% of 

which came from bo�om trawls with discards rates of up to 55% 

meaning 55% of the catch is dumped back into the sea. Meanwhile, 

Kelleher (2005) reported that shrimp fisheries' discard rate was 65%, 

while longline tuna fisheries were 28.5%.

In Indonesia, fisheries discards generally come from the tuna and 

shrimp fisheries. Setyadji & Nugraha (2015) have observed the by-

catch of tuna longline fishery in the Indian Ocean for nine years 

(2005-2013)  and reported that the catch composi�on of the 

longline tuna fishery is 33% target, 30% by-product, and 37% 

discards. The by-product is the non-target catch landed because it is 

considered to have economic value, while discards are the non-

target catch dumped into the sea. The majority of discards, when 

dumped overboard, were dead and damaged (80%). Tuna 

produc�on (excluding tuna and skipjack) in 2018 was 409 thousand 

tons. Using the above observa�ons, and it is assumed that all were 

produced by long lines, the tuna fishery's discards are around 240 

thousand tons.

Shrimp fisheries, especially those caught with trawl, have produced 

more massive by-catch than longline tuna fisheries. Sumiono & 

Hargiyatno (2012) have reviewed the literature on the trawl bycatch 

in the Arafura Sea from 1986-2008 and concluded that the average 

ra�o between the weights of by-catch and target shrimp is 12:1. This 

means, for every kilogram of shrimp caught produces 12 kilograms 

of by-catch. The by-catch's weight per year is between 185 

thousand - 500 thousand tons, with the most massive composi�on 

being trash fish and inedible crab. Of this amount, 75-85% are 

thrown back into the sea; the rest are fish with economic value and 

belong to the crew (ABK). Meanwhile, in other areas (the South 

China Sea and Malacca Strait), the ra�o between by-catch and 
7shrimp is in the range (6-8):1 . Since there was a moratorium on 

8trawling , there are no more by-catch records available from the 

Arafura Sea or other areas.
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The issue of FLW has indeed been a global concern for decades. 

Therefore, reducing the amount of FLW to the minimum level is 

seen as necessary in achieving the Sustainable Development 

Goals (SDGs) target, in par�cular, goal 12.3: “By 2030, halving the 

amount of global food waste per capita in retail and consumer 

levels and halving food losses along produc�on and supply 

chains, including post-harvest losses”.

Gustavsson et al. (2011) and EIU (2018) stated that about a third of 

food produc�on at the global level or the equivalent of 1.3 billion 

tonnes, has been disposed of annually due to FLW. That amount 

should be able to feed 750 million people. Food loss and waste 

occur along the supply chain from the point of produc�on to 

consump�on. In middle and high-income countries, FLW mostly 

occurs at the end of consump�on. In contrast, in low-income 

countries, FLW occurs mainly in the produc�on side or along with 

the distribu�on to consump�on. Indonesia is the second-largest 

food loss and wasters country a�er Saudi Arabia, which is 

300kg/capita/year (EIU, 2018). This figure is equivalent to 13 
1million tonnes of food that can be provided to 28 million people. . 

For fish, it is pointed out that in 300kg of food waste/capita/year, 
2there is 1.5kg/capita/year or equals 405,000 tons of fish per year 

(popula�on 270 million).

For fish, FLW at the global level is recorded as an average of 35% 

(Gustavsson et al., 2011), and about 8% occurs due to the disposal 

of fish discards (FAO, 2017a). Fish are thrown back into the sea for 

various reasons, for example, bbecause they are not the target fish, 

by-products, damaged, or ro�en. This prac�ce has wasted around 
37.5 million tonnes of fish per year or USD 22.5 billion worth .  

In Indonesia, fishery FLW has been a concern for a long �me, 

especially when linked to the poten�al losses incurred and the 

various efforts to overcome it. Referring to the target of SDGs 12.3,  

concrete efforts to reduce FLW in Indonesia are crucial. Various 

obstacles have been encountered, and one of them is the 

availability of accurate data and informa�on about the FLW. Such a 

problem is also noted at global level (Gustavsson et al., 2011). This 

paper synthesizes studies that have been carried out to explore the 

issue of FLW of fish in Indonesia and discusses various alterna�ve 

solu�ons that can be taken to reduce FLW in fisheries and improve 

the community's nutri�onal status.

Fishery Produc�on and FLW
Fish is a food that has high nutri�onal value. It provides many health 

benefits, especially in terms of protein, fat (long-chain unsaturated), 

and several essen�al micronutrients such as vitamins (D, A and B), 

and minerals (calcium, phosphorus, iodine, iron and selenium). The 

posi�on of fish as food is crucial in Indonesia, and BPS (Central 

Agency of Sta�s�cs) records (2019) show that fish is the dominant 

protein source in people's diets. Through Presiden�al Decree 

Number 71 of 2015 concerning S�pula�on and Storage of Basic 

Needs and Important Goods, milkfish, tuna/mackerel tuna/skipjack, 

and mackerel have been designated as staple goods. This decree 

indirectly acknowledges the strategic posi�on of fish in food and 

nutri�on security (FNS).

Based on sta�s�cal data from the Ministry of Marine Affairs and 
4Fisheries (MMAF) , Indonesia's fishery produc�on in 2018 is 12.8 

million tonnes, which comes from capture fisheries and aquaculture. 

Of these, around 6.5 million were converted into 2.8 million 

processed products. The rest is used for fresh consump�on and non-

human consump�on. Looking further into MMAF data which was 

obtained by processing the Susenas (Na�onal Economic and Social 

Survey) figures (Anonymous, 2019; 2020), it was found that 5.4 

million tons of fish were consumed fresh, while the consump�on of 

processed fish was 5.6 million tons. The total amount consumed is 

11 million tonnes. The difference between produc�on and 

consump�on (1.8 million tonnes) is considered for export and non-

consump�on (such as fish meal). Differences in terms of the details 

above may occur, but these results are the best that can be obtained 

from available data. 

Captured and cul�vated fish are used in various forms. Apart from 

being consumed fresh or marketed through tradi�onal and modern 

markets, fish are processed for consump�on in many different types 

through tradisi�onal and modern processes. Included in tradi�onal 

prepara�ons are dried/salted fish, pindang (steamed fish), smoked 

fish, various fermented prepara�ons such as shrimp paste, soy 

sauce, bekasang/bekasam, and others, as well as processed 

crackers. Modern processes include canned fish and various frozen 

prepara�ons such as fillets, steaks, nuggets, etc. For non-

consump�on, the most dominant product is fish meal, which is 

generally used for feed raw material.

For per capita consump�on, the KKP has set a target for the next 

five years and es�mates the need and availability of fish to meet this 

need  (Table 1). The table shows the consump�on figures which 

were taken from the Susenas data added with the amount of fish 

products consump�on which was converted into whole fresh fish  

using a predetermined formula (Anonymous, 2020). Thus, the KKP 

version of the consump�on figure in the table is different from the 

BPS version and is higher.

It can be assumed that the above produc�on target is es�mated 

without considering the FLW that can occur from upstream to 

downstream when fish is consumed in the household. For fisheries, 

the upstream ac�vi�es are capture fisheries and aquaculture, 

followed by post-harvest handling, transporta�on, processing, 

distribu�on, retail, and consump�on. Table 2 summarizes the causes 

of FLW at these various stages.  `� �
5Blaha (2016)  stated that generally, FLW covers four categories:

1. Physical: Fish are “lost” from the supply chain, for example, 

being stolen, dropped, or eaten by animals.

2. Quality: Fish quality is reduced which lowers the grade of fish 

and results in economic loss.

3. Market: Occurs when a market situa�on forces traders to sell 

fish at below price, for example, when there is excess supply 

or compe��on

4. Nutri�on: Loss in nutri�onal value caused by various 

damages and spoilage.

The FLW categoriza�on above is widely used in es�ma�ng FLW. 

The calcula�on as above is somewhat complicated, and in detail, it 

has also been described by Ward & Jeffries (2000) and Diei-Ouadi & 

Mgawe (2011). It is admi�ed that calcula�ng category number three 

is the most difficult. FAO (2017b) has es�mated FLW for small-scale 

fisheries in Indonesia (Java) using the above method. The results 

show that physical FLW is very small or around 5%. Losses in quality 

is up to 28%, while FLW because the market is considered small with 

an es�mated total economic loss of approximately USD 4.8 billion 

or Rp 67.2 trillion. 

Not much data is available related to nutri�on FLW available. A 

study conducted by Dalberg (2017) in East Java es�mates that post-

harvest loss of mackerel tuna reaches 75,000-125,000 tonnes/year 

(25%) or 16,500-27,500 tonnes of protein/year which can meet the 

protein needs of 2.7 to 4.4 million children in Indonesia.

Es�ma�on of FLW using the above method tends to be complicated 

and takes a long �me, although it has been successfully tried in 

various developing countries, especially in Africa countries (Diei-

Ouadi & Mgawe, 2011). In their report, Diei-Ouadi & Mgawe (2011) 

do not use the term fish losses and waste (FWL) but post-harvest 

fish losses (PHFL), or post-harvest losses, a term that has also been 

introduced in the 1980s by several researchers, among others, 

Ames, et al. (1991).

So far, there is no actual data regarding FLW in Indonesia, and like 

other tropical countries, FLW in Indonesia is claimed to be high. 

According to Nurhasan and Purnama (2019), for Indonesia, that 

figure is es�mated at around 40%, valued at USD 7.3 billion 
6(equivalent to nearly IDR 100 trillion) . This loss was contributed by 

poor handling on board (8.2%), transporta�on and storage (6%), 

processing and packaging (9%), and distribu�on systems (15%). This 

FLW figure appears to be taken from Gustavsson et al. (2011); 

however, it seems that Nurhasan and Purnama did not carefully 

interpret data in that report, and this is discussed in the next sec�on.

One source of FLW or yield loss widely highlighted is fish dumped 

into the sea during fishing opera�ons (fish discards). Pérez Roda et 

al. (2019) reported that at the global level, fisheries discards in the 

period 2010-2014 was around 9.1 million tons per year, 45.5% of 

which came from bo�om trawls with discards rates of up to 55% 

meaning 55% of the catch is dumped back into the sea. Meanwhile, 

Kelleher (2005) reported that shrimp fisheries' discard rate was 65%, 

while longline tuna fisheries were 28.5%.

In Indonesia, fisheries discards generally come from the tuna and 

shrimp fisheries. Setyadji & Nugraha (2015) have observed the by-

catch of tuna longline fishery in the Indian Ocean for nine years 

(2005-2013)  and reported that the catch composi�on of the 

longline tuna fishery is 33% target, 30% by-product, and 37% 

discards. The by-product is the non-target catch landed because it is 

considered to have economic value, while discards are the non-

target catch dumped into the sea. The majority of discards, when 

dumped overboard, were dead and damaged (80%). Tuna 

produc�on (excluding tuna and skipjack) in 2018 was 409 thousand 

tons. Using the above observa�ons, and it is assumed that all were 

produced by long lines, the tuna fishery's discards are around 240 

thousand tons.

Shrimp fisheries, especially those caught with trawl, have produced 

more massive by-catch than longline tuna fisheries. Sumiono & 

Hargiyatno (2012) have reviewed the literature on the trawl bycatch 

in the Arafura Sea from 1986-2008 and concluded that the average 

ra�o between the weights of by-catch and target shrimp is 12:1. This 

means, for every kilogram of shrimp caught produces 12 kilograms 

of by-catch. The by-catch's weight per year is between 185 

thousand - 500 thousand tons, with the most massive composi�on 

being trash fish and inedible crab. Of this amount, 75-85% are 

thrown back into the sea; the rest are fish with economic value and 

belong to the crew (ABK). Meanwhile, in other areas (the South 

China Sea and Malacca Strait), the ra�o between by-catch and 
7shrimp is in the range (6-8):1 . Since there was a moratorium on 

8trawling , there are no more by-catch records available from the 

Arafura Sea or other areas.
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Implica�ons of FLW on Food 
and Nutri�on Security from 
Fisheries
FLW figures, as released by Gustavsson et al. (2011), have been 

cri�cized a lot. According to Wibowo et al. (2014), a reasonable 

es�mate is below 30%. Furthermore, Wibowo et al. (2014) reported 

that yield losses up to the processing stage ranged from 10-11%. 

However, un�l now, there are no valid numbers that can be used. 

One of the reasons is that there has never been any structured 

research to es�mate it. Exis�ng research is generally fragmented 

and spread across different fisheries (large-scale, small-scale), fish 

species, and loca�ons.

9The es�mate reported by Nurhasan and Purnama (2019) is 40%, 

based on the es�ma�on of Gustavsson et al. (2011) for South Asia 

and Southeast Asia, and is also used as a guide by FAO. However, as 

men�oned above, Nurhasan and Purnama (2019) added up each 

weight percentage at each stage along the supply chain, namely 

produc�on, post-harvest, processing, distribu�on, and 

consump�on (Figure 1). Meanwhile, in the report of Gustavsson et 

al. (2011), this figure describes the percentage of weight loss of the 

materials entering each of these stages. Thus, instead of 40%, the 

fish weight loss is 35%.

Since there is no reliable data, the figures from  Gustavsson et al. 

(2011) are used for calcula�ons in this paper. By using the 

produc�on data and consump�on targets from Table 1, losses in fish 

yields (and nutri�on) poten�ally occur over the next five years can 

be es�mated.

The produc�on figures in Table 1 for capture fisheries are assumed 

to be figures recorded at landings, not figures since catching. 

Therefore, losses at the capture fisheries produc�on level (discards) 

were not included in the next calcula�on, so the loss was 29%. For 

aquaculture, this figure is not used due to  the limited reference at 

the global and na�onal levels. However, it can be predicted that 

losses in aquaculture will be smaller than in marine fisheries, 

especially considering the different characteris�cs in terms of 

harves�ng,  handling and processing. A somewhat complete 

reference for post-harvest losses in aquaculture from harvest to 

retail was reported by Jeeva et al.10 , ie. around 20%. As this is the 

only available data in literatures, then it is used in the calcula�on of 

post-harvest losses in aquaculture in this paper.

Table 3 shows that, based on the simula�on above, if there is no 

effort to reduce post-harvest losses, the target for fish consump�on 

will only be achieved in 2023, but much fish are s�ll wasted un�l 

2024, 3.82-4.99 million tons per year. Post-harvest losses represent 

a considerable loss, especially from monetary value and nutri�onal 

value that could supposedly be used to improve the community's 

economy and nutri�onal status.

This loss cannot be calculated accurately in terms of value for 

money, considering that fish's price varies greatly, from the cheapest 

(trash fish, ponyfishes) to the most expensive (tuna, grouper, shrimp, 

pomfret). Based on the average value and volume of fish produc�on 

in the 2017 sta�s�cs published by the MMAF11, an average (very 

rough gross) price of IDR 16.6 million per ton is obtained. Using this 

figure as a reference, the value wasted over the next five years is IDR 

63.3-82.8 trillion per year (total fishery produc�on value in 2017 

was IDR 384.5 trillion). This figure is almost similar to that es�mated 

by FAO (2017b), which is USD 4.8 billion per year, or equals IDR 67.2 

trillion (1 USD = IDR 14,000).

Fish is generally known as a source of animal protein and is widely 

consumed in Indonesia. The protein content of fish varies widely, but 

an average of 20% can be taken. The above post-harvest losses will 

cause a loss of 840 thousand - 1 million tons of fish protein. If saved, 

this protein can be used to meet children and pregnant women's 

needs (6-7 kg/capita/year). Based on the results of Basic Health 

Survey (Riskesdas) 2018, 17.7% of children under five experience 

malnutri�on and severe malnutri�on, 30.8% of children under five 

are stunted, and 48.9% of pregnant women experience anemia. 

Stun�ng may bring about losses of around 2-3% of the Gross 
12Domes�c Product (GDP) or IDR 400 trillion per year . The causes of 

stun�ng include chronic malnutri�on/ calories and protein 

(Prasetyani, 2018), while anemia in pregnant women is generally 

caused by micronutrients deficiency, and those nutrients can be 

provided by fish. If stun�ng is overcome, then the economic benefits 

received can reach 48 �mes the investment spent to overcome 
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stun�ng (Hoddino� et al., 2013).

High post-harvest losses will also encourage over-exploita�on of 

fish resources. In turn, this will threaten the sustainability of 

resources. Thus, reducing post-harvest fish losses can help reduce 

stun�ng and contribute to conserving fish resources and improving 

the economy.

The importance of data and 
accurate informa�on
Almost all of the data used above are assump�ons, especially on 

post-harvest loss data. Therefore, the post-harvest losses figures do 

not have a strong evidence. The post-harvest losses in Indonesia has 

been stated as much as 25-30% since the 1980s (Ames et al., 1991). 

However, this data has not been validated. The data validity is a 

fundamental weakness and does not only occur in Indonesia but 

also globally. In their report, Gustavsson et al. (2011) also use 

various es�mates and assump�ons and more efforts are needed for 

valida�on, which require coopera�on with various interna�onal and 

state ins�tu�ons (FAO, 2017a; Peñarubia et al., 2020). Moreover, 

fisheries with mul�ple types of fish that vary in kind and nature, 

fishing method, or business scale will affect post-harvest losses. 

Without accurate data, all policies taken cannot be measurable, or 

even incorrect as an adagium says if you can not measure it, you can 

not manage it. Such policies should then be produced by measuring 

post-harvest losses in a structured manner represen�ng each type 

of fishery and the Fishery Management Area (WPP).

The selec�on of the type of fishery or the kind of fish to be measured 

can be determined by taking into account their contribu�ons to 

economy, consump�on, nutri�on and food security (Anonymous, 

2016). If it is too difficult as fisheries vary widely (types, business 

scale, etc) that it can be started with the types of fish that have been 

designated as strategic commodi�es by the government, such as 

milkfish, tuna/mackerel tuna/skipjack, and mackerel, plus the types 

of fish that are widely consumed, for example, fish of the small 

pelagic group. This last method may be simple and straigh�orward, 

and loss measurements can be carried out in almost all FMAs and 

represent capture fisheries and aquaculture. The method developed 

by Ward & Jeffries (2000) needs to be simplified so that it is easy and 

fast to implement by involving local officers or fisheries extension. 

By streamlining the measurement method and expanding the 

coverage, more accurate and reliable data will be available. 

Furthermore, given the importance of validity, standardized 

measurement methods, and academically tested nutri�onal value 

conversions, this paper also recommends establishing Indonesian 

Data Center for Food Losses and Wastes.

 

Conclusion
Fishery post-harvest loss is a problem that has occurred for decades, 

and various efforts have been taken to overcome it but have not 

yielded op�mal results. Post-harvest losses es�ma�on is in the 

range of 30% by weight. It occurs at all stages of the supply chain, 

even up to the consumer level. If correct efforts are not taken, there 

will be post-harvest losses of 3.8-5 million tons per year in the next 

five years, each worth IDR 63-83 trillion. This condi�on could 

hamper the achievement of fish consump�on targets for the next 

three years and waste nearly 1 million tonnes of protein per year, 

which  could supposedly u�lized to improving the community's 

nutri�on, especially toddlers and pregnant women.

The fundamental problem faced in overcoming post-harvest losses 

is the absence of accurate data as a base for policies formula�on or 

ac�on programs. The available data are par�al and resulted from a 

variety of methods in calcula�ng post-harvest losses. The available 

methods tend to be complicated and require a lot of resources, 

especially given the nature of fisheries in Indonesia, the size of the 

area that must be covered, and the demographic diversity, 

preferences, and culture of Indonesian fisheries consumers.

If the post-harvest loss data using the above methods can be 

obtained, it will be easier to prepare a handling strategy, including 

financing and implementa�on. One way for dealing with post-

harvest losses which are worth considering is to apply a cold chain 

system along the fish supply chain.
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Implica�ons of FLW on Food 
and Nutri�on Security from 
Fisheries
FLW figures, as released by Gustavsson et al. (2011), have been 

cri�cized a lot. According to Wibowo et al. (2014), a reasonable 

es�mate is below 30%. Furthermore, Wibowo et al. (2014) reported 

that yield losses up to the processing stage ranged from 10-11%. 

However, un�l now, there are no valid numbers that can be used. 

One of the reasons is that there has never been any structured 

research to es�mate it. Exis�ng research is generally fragmented 

and spread across different fisheries (large-scale, small-scale), fish 

species, and loca�ons.

9The es�mate reported by Nurhasan and Purnama (2019) is 40%, 

based on the es�ma�on of Gustavsson et al. (2011) for South Asia 

and Southeast Asia, and is also used as a guide by FAO. However, as 

men�oned above, Nurhasan and Purnama (2019) added up each 

weight percentage at each stage along the supply chain, namely 

produc�on, post-harvest, processing, distribu�on, and 

consump�on (Figure 1). Meanwhile, in the report of Gustavsson et 

al. (2011), this figure describes the percentage of weight loss of the 

materials entering each of these stages. Thus, instead of 40%, the 

fish weight loss is 35%.

Since there is no reliable data, the figures from  Gustavsson et al. 

(2011) are used for calcula�ons in this paper. By using the 

produc�on data and consump�on targets from Table 1, losses in fish 

yields (and nutri�on) poten�ally occur over the next five years can 

be es�mated.

The produc�on figures in Table 1 for capture fisheries are assumed 

to be figures recorded at landings, not figures since catching. 

Therefore, losses at the capture fisheries produc�on level (discards) 

were not included in the next calcula�on, so the loss was 29%. For 

aquaculture, this figure is not used due to  the limited reference at 

the global and na�onal levels. However, it can be predicted that 

losses in aquaculture will be smaller than in marine fisheries, 

especially considering the different characteris�cs in terms of 

harves�ng,  handling and processing. A somewhat complete 

reference for post-harvest losses in aquaculture from harvest to 

retail was reported by Jeeva et al.10 , ie. around 20%. As this is the 

only available data in literatures, then it is used in the calcula�on of 

post-harvest losses in aquaculture in this paper.

Table 3 shows that, based on the simula�on above, if there is no 

effort to reduce post-harvest losses, the target for fish consump�on 

will only be achieved in 2023, but much fish are s�ll wasted un�l 

2024, 3.82-4.99 million tons per year. Post-harvest losses represent 

a considerable loss, especially from monetary value and nutri�onal 

value that could supposedly be used to improve the community's 

economy and nutri�onal status.

This loss cannot be calculated accurately in terms of value for 

money, considering that fish's price varies greatly, from the cheapest 

(trash fish, ponyfishes) to the most expensive (tuna, grouper, shrimp, 

pomfret). Based on the average value and volume of fish produc�on 

in the 2017 sta�s�cs published by the MMAF11, an average (very 

rough gross) price of IDR 16.6 million per ton is obtained. Using this 

figure as a reference, the value wasted over the next five years is IDR 

63.3-82.8 trillion per year (total fishery produc�on value in 2017 

was IDR 384.5 trillion). This figure is almost similar to that es�mated 

by FAO (2017b), which is USD 4.8 billion per year, or equals IDR 67.2 

trillion (1 USD = IDR 14,000).

Fish is generally known as a source of animal protein and is widely 

consumed in Indonesia. The protein content of fish varies widely, but 

an average of 20% can be taken. The above post-harvest losses will 

cause a loss of 840 thousand - 1 million tons of fish protein. If saved, 

this protein can be used to meet children and pregnant women's 

needs (6-7 kg/capita/year). Based on the results of Basic Health 

Survey (Riskesdas) 2018, 17.7% of children under five experience 

malnutri�on and severe malnutri�on, 30.8% of children under five 

are stunted, and 48.9% of pregnant women experience anemia. 

Stun�ng may bring about losses of around 2-3% of the Gross 
12Domes�c Product (GDP) or IDR 400 trillion per year . The causes of 

stun�ng include chronic malnutri�on/ calories and protein 

(Prasetyani, 2018), while anemia in pregnant women is generally 

caused by micronutrients deficiency, and those nutrients can be 

provided by fish. If stun�ng is overcome, then the economic benefits 

received can reach 48 �mes the investment spent to overcome 
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stun�ng (Hoddino� et al., 2013).

High post-harvest losses will also encourage over-exploita�on of 

fish resources. In turn, this will threaten the sustainability of 

resources. Thus, reducing post-harvest fish losses can help reduce 

stun�ng and contribute to conserving fish resources and improving 

the economy.

The importance of data and 
accurate informa�on
Almost all of the data used above are assump�ons, especially on 

post-harvest loss data. Therefore, the post-harvest losses figures do 

not have a strong evidence. The post-harvest losses in Indonesia has 

been stated as much as 25-30% since the 1980s (Ames et al., 1991). 

However, this data has not been validated. The data validity is a 

fundamental weakness and does not only occur in Indonesia but 

also globally. In their report, Gustavsson et al. (2011) also use 

various es�mates and assump�ons and more efforts are needed for 

valida�on, which require coopera�on with various interna�onal and 

state ins�tu�ons (FAO, 2017a; Peñarubia et al., 2020). Moreover, 

fisheries with mul�ple types of fish that vary in kind and nature, 

fishing method, or business scale will affect post-harvest losses. 

Without accurate data, all policies taken cannot be measurable, or 

even incorrect as an adagium says if you can not measure it, you can 

not manage it. Such policies should then be produced by measuring 

post-harvest losses in a structured manner represen�ng each type 

of fishery and the Fishery Management Area (WPP).

The selec�on of the type of fishery or the kind of fish to be measured 

can be determined by taking into account their contribu�ons to 

economy, consump�on, nutri�on and food security (Anonymous, 

2016). If it is too difficult as fisheries vary widely (types, business 

scale, etc) that it can be started with the types of fish that have been 

designated as strategic commodi�es by the government, such as 

milkfish, tuna/mackerel tuna/skipjack, and mackerel, plus the types 

of fish that are widely consumed, for example, fish of the small 

pelagic group. This last method may be simple and straigh�orward, 

and loss measurements can be carried out in almost all FMAs and 

represent capture fisheries and aquaculture. The method developed 

by Ward & Jeffries (2000) needs to be simplified so that it is easy and 

fast to implement by involving local officers or fisheries extension. 

By streamlining the measurement method and expanding the 

coverage, more accurate and reliable data will be available. 

Furthermore, given the importance of validity, standardized 

measurement methods, and academically tested nutri�onal value 

conversions, this paper also recommends establishing Indonesian 

Data Center for Food Losses and Wastes.

 

Conclusion
Fishery post-harvest loss is a problem that has occurred for decades, 

and various efforts have been taken to overcome it but have not 

yielded op�mal results. Post-harvest losses es�ma�on is in the 

range of 30% by weight. It occurs at all stages of the supply chain, 

even up to the consumer level. If correct efforts are not taken, there 

will be post-harvest losses of 3.8-5 million tons per year in the next 

five years, each worth IDR 63-83 trillion. This condi�on could 

hamper the achievement of fish consump�on targets for the next 

three years and waste nearly 1 million tonnes of protein per year, 

which  could supposedly u�lized to improving the community's 

nutri�on, especially toddlers and pregnant women.

The fundamental problem faced in overcoming post-harvest losses 

is the absence of accurate data as a base for policies formula�on or 

ac�on programs. The available data are par�al and resulted from a 

variety of methods in calcula�ng post-harvest losses. The available 

methods tend to be complicated and require a lot of resources, 

especially given the nature of fisheries in Indonesia, the size of the 

area that must be covered, and the demographic diversity, 

preferences, and culture of Indonesian fisheries consumers.

If the post-harvest loss data using the above methods can be 

obtained, it will be easier to prepare a handling strategy, including 

financing and implementa�on. One way for dealing with post-

harvest losses which are worth considering is to apply a cold chain 

system along the fish supply chain.
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Table 3. Produc�on targets and losses of fishery products for 2020-2024

The difference in decimal numbers is due to rounding.
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all stakeholders, including the community and business actors. Ac�vi�es can be started by conduc�ng studies in 
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areas/coverage. Henceforth, the survey involves the relevant Ministries and the Technical Implemen�ng Unit (UPT) 

and the Service and Higher Educa�on in the selected area. Based on the results above, the next step is to formulate a 

strategy and ac�on plan for reducing yield losses, the prepara�on of which must involve all stakeholders, including the 

government, related associa�ons, non-government organiza�ons, and the community. Table 2 can be used as a 

reference for developing plans for post-harvest loss reduc�on.

It is recommended that the above ac�vi�es be coordinated and funded by the Coordina�ng Ministry (Mari�me and 

Investment; or the Economy) or by Bappenas. The leading implementer of the ac�on is the Ministry of Marine Affairs 
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Table 2. FLW at various stages along the fishery supply chain

Capturing/
Harvesting

Post-harvesting

Consumption

Processing

Storage, 
distribution, 
and retail

Stages Determinants of FLW

● Inten�onal disposal of fish in the sea (discards) is because they are not targeted fish or are not 
economical or overfished.

● The effect of “ghost fishing” from fishing gear, the catch is released or dumped into the sea.

● The catch is wasted/sca�ered into the sea.

● Delay in li�ing fish from fishing gears/nets, causing fish damage.

● The predators have eaten fish in fishing gear.

● The fish handling on the boat is not good; there is minimal cooling; the fish are hoarded 
carelessly.

● Improper harves�ng techniques for cultured fish can cause the fish to die (if intended for live 
marke�ng) or damage.

● Fewer fish are due to stealing during harvest.

● Lack of post-harvest handling facili�es, especially cold chain availability.

● Improper handling technique.

● Barriers to sales.

● Pests (insects, rats) and predators (dogs, cats, rats) a�ack

    

● Raw materials are not standard and deviant.

● Poor processing techniques.

● Sanita�on and hygiene prac�ces are inadequate.

● The processing uses illegal addi�ves and auxiliary materials.

● Insufficient packaging.

● Low or inadequate processing capacity causes material build-up or delays in processing.

● Unskilled workforce

● Inadequate packaging and storage facili�es do not protect fish and/or their products from pests 
and predators' a�acks.

● The temperature and condi�ons of the storage room are not right.

● Management and storage prac�ces are not correct; there is build-up.

● The use of inadequate distribu�on means, as well as uncooled and unprotected cargo.

● With the use of inadequate retail facili�es and prac�ces, products are exposed to (cross) 
contamina�on.

● Expired products are displayed.

● The provision at home is excessive and tends to be wasteful.

● The remaining consump�on is too large (cooking exceeds the need).

● Decay due to insufficient storage facili�es.
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