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Figure 1: Summary of the systematic review process

All retrieved records were imported into Zotero for citation management and screened. Duplicates were removed automatically before applying inclusion and exclusion criteria. 


Table 1: Summary Preliminary Data extracted on scales of losses, location, species
	Method used 
	Country/Continent 
	Number of Species
	No of fish loss type (names) and estimate (%) 
	Reference 

	PRODUCTION/FISHING 
	
	
	
	

	Physical loss measurement (EFLAM)
	2 Kenya (Africa), Kenya (Africa)
 Kenya  
	2 Silver cyprinid, Jarife (gillnet fisheries)
Jarife (gillnet fishery)
Silver cyprinid 
	PH 0-7.5, Q5-8%, MF3-5%

PH1-5 
0.3% volume
1.5-18.9% volume
	(Akande & Diei-Ouadi, 2010)

	
	2 Lake Victoria Tanzania (Africa), Mafia Island, Tanzania 

	2 Nile perch, Multi-species fisheries 

	PH 1.50, F USD 266,000/year, Q5-10, MF3-5  

[bookmark: _Hlk197600475]PH2.30, F24, 000 USD/yr


	(Ward, 1996)

	
	Barotse Floodplain, Zambia 
	Multi-species fisheries 
	PH2.03, 
	(Kefi et al., 2017)

	
	Ondo State, Nigeria 
	3 Shrimp, Catfish, Croaker 
	PH7.57, 7.76, 8.15 
	(Adelaja et al., 2018)

	
	Gunung Kidul, Indonesia
Brondong, Indonesia
Tegal Indonesia
Muara Angke, Indonesia

	1Gillnet fishery 
1 Mini trawl fishery
1Small pelagics 
1Squid 
	PH16.67 (theft), Q 0.1% volume
Q0.1% value, 0.2% volume, MF 1-2%  
Q0.3% value
<0.1% volume 
	(Wibowo et al., 2017)

	
	Madagascar 
	Mud crab 
	PH22, F1.4 M USD/yr 
	Kasprzyk et al., 2015

	Questionnaire Loss Assessment (QLAM) 
	Zimbabwe (Lake Kariba) 
	Oreochromis niloticus, mixed cichlids 
	0% (Primary data); 1.5% (QLAM), F$693 (QLAM), 0.31% (QLAM) 
	(Mavuru et al., 2022)

	Load Tracking (LT), IFLAM 
	Malawi (Lakes Malawi, Malombe, Chiuta, Chilwa) 
	Usipa (Engraulicypris sardella), Matemba (Barbus spp.), Chambo (Oreochromis spp.) 
	PH4.1%, F $49.7 million nationwide, Q 43%
	(Torell et al., 2020)

	Observations 
	Lake Tanganyika (Tanzania) 
	2 Sprat (Stolothrissa tanganicae), Sardine (Limnothrissa miodon), Perch (Lates stappersii) 
	PH6   
	(Sendall et al., 2022)

	Macro approach 
	4 Lake Tanganyika (Tanzania) 
	Fish and seaweed (multi-species)
	PH6,5,9,6 (Fishing, distribution)  
	(Cederberg & Sonesson, 2011)

	Macro approach 
	World 
	Marine Fish 
	PH 8%
	(Kelleher, 2005)

	
	
	
	
	

	LANDING 
	
	
	
	

	
	Sri Lanka (Asia) 
	3 Katsuwonan Pelamis
Decapterus russeli
Auxis Thazard 

	PH2-6, F10-50% (USD), Q8-12, MF 5-7 
PH8-18, F13-45%
PH13-23, F39-51% 
	(Daluwatte & Sivakumar, 2018)

	Economic loss assessment (QLAM) 
	Nigeria (Africa) 
	[bookmark: _Hlk197601031]Kainji Lake fishery: tilapia, nile perch, moon fish 
	[bookmark: _Hlk197601004]PH7.60, F4 M USD/yr, Q10-15, 5-8 

	(Eyo & Mdaihli, 2005)

	
	Barotse Floodplain, Zambia 
	Multi-species fisheries 
	Some form of loss: 29.3% of the consignment, Totally discarded: 6% of the consignment 
	Kaminski and Cole, 2017

	Macro approach
	4 Post-catch Sub Saharan Africa, North Africa, Latin America, South and Southeast Asia 
	Fish and seaweed 
	PH5, 4,5,3
	(Cederberg & Sonesson, 2011)

	
	Tanzania
	[bookmark: _Hlk197601577]Silver cyprinid 
	[bookmark: _Hlk197601540]PH 5, 6.4 M USD/yr 


	(Mgawe, 2008)

	
	Port Sudan, Sudan 
	Multi-species fisheries 
	PH 0.1615
	(Hamza et al., 2017)

	
	[bookmark: _Hlk197601853]2 lakes (4 variations) Lake Hayd, Amhara region Ethiopia 
	2 Multi-species fisheries (including Bagrus documak, catfish, labeobarbus, tilapia)
	PH1.04 kg/day, F 500 USD /yr
PH15.55 ton/year
[bookmark: _Hlk197601830]PH 6.08 kg/day, F 3672 USD/yr
PH 7.92 ton/year


	(Assefa et al., 2018)

	
	
	
	
	

	PROCESSING (methods)
	
	
	
	

	Physical loss evaluation (Load Tracking) 
	Tegal, Indonesia

Muara Angke, Indonesia 
	 Small pelagics 

Squid 
	1.8 (IFLAM), 4.73 (load tracking), Q 15-20%, MF 10-12 

Q 0.1% volume
	(Wibowo et al., 2017)

	
	2 (Mafia island + Lake Victoria) Tanzania
	2 (multi-species, silver cyprinids, 4 nile perch – different processing methods)
Total 6
	PH 2.7, F1300 USD/yr, Q12-15, MF8-10 
PH3.8, F 75,000 USD/yr

PH Frying: 7.1, F 98,000 USD/yr
PH Scorching: 6.5
PH Smoking: 2.5
PH Salting: 2.2

	(Ward, 1996)

	Questionnaire Loss Assessment Method (QLAM) 
	Barotse Floodplain, Zambia 
	Multi-species fisheries 
	PH 7.4
	(Kefi et al., 2017)

	
	4 scenarios (breakage + overprocessing)
Barotse Floodplain Zambia
	Multi-species fisheries 
	PH Breakage: 61.5 of the consignment

PH Over-processing: 23.1 of the consignment
 
PH 42.9
PH 10.8
	Kaminski and Cole, 2017

	Load tracking 
	Zanzibar
	Mixed (molluscs and small pelagics) 
	PH 21.55 
	(Akande & Diei-Ouadi, 2010; FAO, 2020; World Economic Forum, 2024)

	LT Load tracking 
	2 Senegal and Nigeria 
	Small pelagics, Mollusks 
	25-30% 
	(Diei-Ouadi & Mgawe, 2011) 

	Surveys 
	Ghana
	Small pelagics 
	15-20% 
	(Gyan et al., 2020)

	Surveys 
	Nigeria
	Smoked and sun-dried fish 
	20–30% (Weight), 25–30% (Quality) 
	(Bawa et al., 2024) 

	
	Malawi
	Usipa, Matemba, Chambo
	0.8%,   Economic gain of $12 million. Poor-quality fish are processed for resale, despite quality losses (54%)
	(Torell et al., 2020)

	Field observations 
	Tanzania
	Sprat, Sardine, Perch 
	10% 
	(Sendall et al., 2022)

	Load Tracking (LT) 
	Mwanza, Tanzania 
	Small fish (Dagaa)
	Solar Tent: 0.7%
Raised Racks: 15.6%
Bare Sand: 25.6% 
	 (Mhanga & Mwandya, 2022) 

	Macro approach
	4 continents 
	Fish and seaweed
	8, 9, 6, 9
	(Cederberg & Sonesson, 2011) 

	
	Nigeria
	Processed fish 
	3.9-10 
	(Eyo & Mdaihli, 2005) 

	
	
	
	
	

	STORAGE 
	
	
	
	

	Structured Questionnaire 
	Nigeria (Kebbi State) 
	Mixed fish species 
	Weight 15-25%, Quality 18-22%
	(Bawa et al., 2024) 

	
	
	
	
	

	TRANSPORT 
	
	
	
	

	
	4 Lake Victoria
	4 Multi-species fisheries, Silver cyprinids, Nile perch (fresh 1%, salted 0.1%, smoked approximately 0%
	0
0.30 F 725 USD/yr 
	(Ward, 1996) 

	
	Nigeria 
	Catfish 
	Q10-15% value
	Gorman and Webber, 2010 

	DISTRIBUTION
	
	
	
	

	Survey 
	Tegal, Indonesia 
	Mini trawl fishery 
	Physical 6.01%
	(Wibowo et al., 2017)

	Survey observations 
	Lake Tanganyika
	Sprat, Sardine, Perch
	PH8%
	(Sendall et al., 2022)

	Macro approach 
	4 continents
	Fish and seaweed
	
	(Cederberg & Sonesson, 2011)

	
	
	
	
	

	TRADING AND MARKETING 
	
	
	
	

	
	Uganda

Kenya 
	Tilapia

Tilapia (fresh)
	PH Minimal 0.2%, Q 2.5-5.2% volume 
0.3% volume 
	(Akande & Diei-Ouadi, 2010) 

	
	Barotse Floodplain, Zambia 

	Multi-species fisheries 
	PH 2.90%, 
	(Kefi et al., 2017) 

	
	Gunung Kidul, Indonesia 

Tegal, Indonesia 
	Lobster 

Small pelagics 
	PH10%, Q 4-6% volume 
Q 4.8% value 
	(Wibowo et al., 2017) 

	
	
	
	PH 4%, Financial $119.17 (Primary buyers), $328.90 (Secondary buyers), Q Drip loss: 4.2% 
	(Mavuru et al., 2022)

	
	Kenya
	Tilapia
	PH Minimal 0.1%
	(Akande & Diei-Ouadi, 2010) 

	
	Nigeria 
	Kainji Lake fishery: tilapia, Nile perch, moon fish e.a 
	Ph 6.4%
	(Eyo & Mdaihli, 2005)

	Load tracking 
	Malawi (urban and rural markets) 
	[bookmark: _Hlk197602158]Usipa, Matemba (Dagaa) Small Fish 
	[bookmark: _Hlk197602107]Ph 3.3%, financial $4mil USD nationwide, Q69%
	(Torell et al., 2020) 

	Surveys and observation 
	Tekeze Dam and Lake Hashenge, Ethiopia 
	Multi-species fisheries 
	PH 10%
	(Tesfay & Teferi, 2017)

	
	
	
	
	

	RETAIL 
	
	
	
	

	Micro loss tracking (QLAM)
Economic assessment (QLAM)
	5 – (1) Mafia Island, Tanzania, (4) Lake Victoria 
	5- (1) multi-species fisheries
(1) Silver cyprinid
(3) Nile perch
	PH0.1%, Financial 450 USD/yr, Q5-10, MF4-6%

PH0.8%, Financial 9000 USD/yr, Q5-10, MF4-6%

PH Fresh: 1.5, Financial 23,000 USD/yr 

Smoked: 0.8
Salted: 0.1
	(Ward, 1996) 

	
	1 Amhara region, Ethiopia
	4 Catfish, Bagrus documak,  Labeobarbus, Tilapia  
	PH 57.1,  38.5, 42.3, 71, 
	(Assefa et al., 2018) 

	Market surveys 
	Dhaka (Bangladesh) 
	Mixed 
	PH 12.03
	(Wibowo et al., 2017) 

	Field study 
FOOD SERVICE
	Mombasa (Kenya), Colombo (Sri Lanka) 
	Small pelagics 
	PH 4.65 
	(World Economic Forum, 2024) 

	
	
	
	
	

	CONSUMPTION 
	
	
	
	

	Survey 
	Higher-income regions Oslo (Norway), London (UK) 
	Mixed 
	PH 8.58 
	(World Economic Forum, 2024)

	
	4 Sub Saharan Africa, North Africa, Latin America, South and Southeast Asia 
	4 Fish and Seaweed
	PH 1, 2, 2, 1 
	(Cederberg & Sonesson, 2011)

	
	
	
	
	

	ENTIRE CHAIN 
	
	
	
	

	Load tracking and economic surveys (Macro-Micro Approach) 
	2 Muara Angke, Indonesia (Asia)
Mali 
Togo
Ghana 
Burkina Faso 
	2 Squid, Smoked clarias 
Tilapia (Caught)
Multi species 
Tilapia (caught)
	Negligible Q 20-25%, MF 15-20% 

PH 1-3, Q 1-2, MF 0.5-1

Q<0.1% volume, MF 8% volume  
Q<0.1% volume, MF 20% volume  
Q0.1% volume, MF 40% volume  
	(Diei-Ouadi et al., 2015) 

	
	Togo, Mali, Ghana, Ghana, Burkina Faso, Tanzania, Uganda

Mali
Tanzania 
Ghana
Ghana
Uganda 
Mali
	5 Tilapia (caught), Fresh fish, Smoked fish, Multiple species, Tilapia (caught), Silver cyprinid, Silver cyprinid   

Smoked clarias
Silver cyprinid
Watsa (purse seine fishery)
Smoked fish 
Silver cyprinid
Fresh fish 
	PH 2, 2-3, 3-17, 4, 6, 20-40, 26-40 
Q0.1% volume
Q0.2% volume
Q0.3% volume  
Q0.4% volume
Q2-5% volume  
Q7.5-25% volume  
	(Akande & Diei-Ouadi, 2010) 

	
	Barotse Floodplain, Zambia 
	Multiple-species fisheries 
	PH 12.32, Financial App USD 6 M/yr 
	(Kefi et al., 2017) 

	
	Albert Bosomtwi-Sam fishing harbour, Western Region, Ghana 
	Sardinella maderensis (Madeiran sardinella) and S. aurita (Sardines) 
	PH 32%
	(Gyan et al., 2020) 

	Surveys 
	Siavonga District, Zambia 
	Tilapia, Kapenta (Limnothrissa miodon) 
	PH Up to 10%
	(Maulu et al., 2020) 

	Combined Assessment 
	Lake Tanganyika (Tanzania) 
	Sprat, Sardine, Perch 
	PH 25% (total losses reported, Financial USD 591/year per processor  
	(Sendall et al., 2022) 

	Macro approach 
	Latin America, North Africa and West/Central Asia, SSA, South/Southeast Asia, Industrial Asia, North America and Oceania 
	All fish and seaweed 
	PH 29%, 30, 32,34,36,50 
	(De Silva, 2011)

	Production up to marketing 
	Bangladesh 
	Catfish (P. sutchii), grass carp, Silver carp, Mrigel, Catla, IIish (T.ilisha) fresh, Rohu (L.rohita), Ribbon fish (dried), IIish (T.ilisha) salted
	Q0.1%, 0.1, 0.2, 0.2, 0.2, 0.2, 0.2, 0.2, 0% cases
	(Noswad, 2010)

	
	Tanzania 
	Siver cyprinid 
	Landing to wholesale Q 0%, MF 11% weight  
	(Mgawe, 2008)


PH – Physical Loss, Q – Quality loss, F – Financial loss, MF – Market force loss



Table 2: Consolidated Data – Fish loss and waste per each value chain stage, country, method used, gender disaggregation, loss cause and species.
Table 2a: Production/Fishing losses of fish per country, method used, gender disaggregation, loss cause and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Physical loss (%)
	Value loss (USD or %)
	Quality (%)
	Market Force (%)
	Nutritional (%)
	
	
	
	
	
	

	Production 
	0-7.5
	-
	1.5-18.9% volume
	3-5
	-
	Physical loss measurement and IFLAM
	Silver cyprinid
	Kenya (Africa)
	Limited data on women's roles in production activities
	Poor handling, theft, and lack of cooling infrastructure
	(Akande and Diei-Ouadi, 2010)

	
	1-5

	-
	0.3% volume 
	-
	-
	idem
	Jarife (gillnet fisheries)
	Kenya (Africa)
	-
	-
	(Akande and Diei-Ouadi, 2010)

	
	16-20 
	-
	-
	-
	-
	idem 
	Watsa (purse seine) fisheries
	Ghana
	-
	-
	(Akande and Diei-Ouadi, 2010) 

	
	1.50


	USD 266,000/year
	5-10
	3-5
	-
	Physical and economic surveys (IFLAM)
	Nile perch
	Lake Victoria Tanzania 
	-
	Inefficient catch handling and theft

Selling fish for a reduced price to fish salters, mainly because it was of a quality that was unacceptable to fresh fish buyers and traders
	(Ward, 1996) 

	
	2.30
	24, 000 USD/yr
	-
	-
	-
	idem
	Multi-species fisheries
	Mafia Island, Tanzania
	-
	-
	(Ward, 1996) 

	
	2.03
	-
	-
	-
	-
	Questionnaire Loss Assessment Method (QLAM) 
	Multi-species fisheries 
	Barotse Floodplain, Zambia
	Men dominate fishing, limited women's involvement
	Spoilage due to long distances and lack of infrastructure 
	(Kefi et al., 2017)

	
	7.57
	-
	-
	-
	-
	Load tracking
	Shrimp
	Ondo State, Nigeria
	Small-scale fishing is dominated by males
	Lengthy duration of fishing cycle, poor handling practices, lack of covering facilities, failure to use ice, lack of storage facilities and lack of good means of transportation
	(Adelaja et al., 2018)

	
	7.76
	-
	-
	-
	-
	idem
	Catfish
	Ondo State, Nigeria
	-
	-
	(Adelaja et al., 2018)

	
	8.15
	-
	-
	-
	-
	idem 
	Croaker
	Ondo State, Nigeria
	-
	
-
	(Adelaja et al., 2018)

	
	16.67 (theft)
	-
	0.1% volume

	-
	-
	IFLAM, QLAM 
	Gillnet fishery
	Gunung Kidul, Indonesia 
	-
	Bycatch, which has a potential environmental and biodiversity impact. 
	(Wibowo et al., 2017)

	
	-
	-
	0.2% volume
	-
	1-2% value
	idem
	Mini trawl
	Gunung Kidul, Indonesia
	-
	-
	(Wibowo et al., 2017)

	
	-
	-
	0.3% value
	-
	-
	idem
	Small pelagics 
	Tegal, Indonesia
	-
	-
	(Wibowo et al., 2017)

	
	-
	-
	<0.1% volume
	-
	-
	idem 
	Squid
	Muara Angke, Indonesia
	-
	-
	(Wibowo et al., 2017) 

	
	4
	-
	18
	-
	-
	Mixed method approach. EFLAM and QLAM 
	Multi species 
	Zambia 
	Greater proportion of women than men experienced physical losses 
	Inadequate technologies and mishandling 
	(Kaminski & Cole, 2017)

	
	22
	1.4 M USD/yr
	-
	-
	-
	Surveys
	Mud crab
	Madagascar
	-
	-
	(Kasprzyk et al., 2015)

	Rod and Line Fishery
	0 (Primary data); 1.5% (QLAM)
	USD693 
	0.31 
	-
	-
	Questionnaire Loss Assessment (QLAM)
	Oreochromis niloticus, mixed cichlids
	Zimbabwe (Lake Kariba)
	Dominated by females (42 years average age)
	High temperatures, direct sunlight, predation by crocodiles, negligence, poor handling
	(Mavuru et al., 2022)

	Gill-Net Fishery
	1.9 (Primary data); 1.8 (QLAM)
	USD355.20 
	96
	-
	- 
	Load Tracking (LT), QLAM
	Oreochromis niloticus, mixed cichlids
	Zimbabwe (Lake Kariba)
	Male-dominated, 33 years avg. age
	Theft, state seizures, crocodile predation, high water temperatures, late net hauling
	(Mavuru et al., 2022)

	Fishing/Beach
	4.1%
	USD49.7 million nationwide
	43
	-
	-
	Load Tracking (LT), IFLAM
	Usipa (Engraulicypris sardella), Matemba (Barbus spp.), Chambo (Oreochromis spp.)
	Malawi (Lakes Malawi, Malombe, Chiuta, Chilwa)
	-
	High ambient temperatures, lack of ice on boats, contamination from boat environment
	(Torell et al., 2020)

	Fishing
	6
	-
	-
	-
	-
	Observations
	Sprat (Stolothrissa tanganicae), Sardine (Limnothrissa miodon), Perch (Lates stappersii)
	Lake Tanganyika (Tanzania)
	Primarily male-dominated, minimal female participation
	Poor onboard handling, high ambient temperatures, lack of ice during fishing
	(Sendall et al., 2022)

	Fishing
	6
	-
	-
	-
	-
	Macro approach
	Fish and seaweed
	Sub Saharan Africa
	-
	-
	(Cederberg & Sonesson, 2011) 

	
	5
	-
	-
	-
	-
	idem
	Fish and seaweed
	Latin America
	-
	-
	(Cederberg & Sonesson, 2011)

	
	9
	-
	-
	-
	-
	idem
	Fish and seaweed
	South and Southeast Asia
	-
	-
	(Cederberg & Sonesson, 2011)

	
	6
	-
	-
	-
	-
	Idem 
	Fish and seaweed 
	North Africa
	-
	Significant due to discard rates of between 6-8 % of marine catches
	(Cederberg & Sonesson, 2011) 

	
	8
	-
	-
	-
	-
	Macro approach
	Marine fish 
	World*
	-
	-
	(Kelleher, 2005)


[bookmark: _Hlk214037065]Some data were reported at the continental level (e.g., sub-Saharan Africa, North Africa and Latin America). These values were incorporated into the calculation of the weighted average loss. * Not included in the calculations of the weighted average loss. 


Table 2b: Landing losses of fish per country, method used, gender disaggregation, loss cause and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	Landing
	Physical loss (%)
	Value loss (USD or %)
	Quality (%)
	Market Force (%)
	Nutritional (%)
	
	 
	
	
	
	

	
	2-6
	10-50% 
	8-12
	5-7
	-
	Physical and financial loss surveys (QLAM)
	Katsuwonan Pelamis

	Sri Lanka (Asia)
	Minimal gender representation in decision-making
	Lack of immediate processing facilities
	(Daluwatte & Sivakumar, 2018)

	
	8-18
	13-45
	-
	-
	-
	Physical and financial loss surveys (QLAM)
	Decapterus russeli
	Sri Lanka (Asia)
	-
	-
	(Daluwatte & Sivakumar, 2018)

	
	13-23
	39-51
	-
	-
	-
	Physical and financial loss surveys (QLAM)
	Auxis Thazard
	Sri Lanka (Asia)
	-
	-
	(Daluwatte & Sivakumar, 2018)

	
	7.60
	4 M USD/yr

	10-15
	5-8
	-
	Economic loss assessment (QLAM)
	Kainji Lake fishery: tilapia, nile perch, moon fish 
	Nigeria (Africa)
	No gender specific data
	Delayed transport and lack of ice availability
	(Eyo & Mdaihli, 2005)

	
	Some form of loss: 29.3% of the consignment, Totally discarded: 6% of the consignment
	-
	-
	-
	-
	Mixed method approach. EFLAM and QLAM 
	Multi-species fisheries
	Barotse Floodplain, Zambia
	-
	-
	(Kaminski & Cole, 2017) 

	Post-catch 
	5
	-
	-
	-
	-
	Macro approach
	Fish and seaweed 
	Sub Saharan Africa
	-
	-
	(Cederberg & Sonesson, 2011)

	
	4
	-
	-
	-
	-
	idem 
	Fish and seaweed
	North Africa
	-
	-
	(Cederberg & Sonesson, 2011)

	
	5
	-
	-
	-
	-
	idem
	Fish and seaweed
	Latin America
	-
	-
	(Cederberg & Sonesson, 2011)

	
	3
	-
	-
	-
	-
	idem
	Fish and seaweed 
	South and Southeast Asia
	-
	-
	(Cederberg & Sonesson, 2011)

	Landing to wholesale After landing 
	5
	6.4 M USD/yr
	-
	-
	-
	Load tracking 
	Silver cyprinid
	Tanzania
	-
	-
	(Mgawe, 2008)

	
	0.1615
	-
	-
	-
	-
	Questionnaire and personal communications
	Multi-species fisheries 
	Port Sudan, Sudan
	-
	-
	(Hamza et al., 2017)

	
	1.04 kg/day
	500 USD /yr
	-
	-
	-
	IFLAM, QLAM, Load tracking 

Monetary loss was estimated from quantity of losses multiplied by price of fish 
	Multi-species fisheries (including Bagrus documak, catfish, labeobarbus, tilapia)
	Lake Hayd, Amhara region Ethiopia
	No gender specific data 
	Long hours of setting gear before hauling 

Season – rainy season
 
Distance from fishing ground 
	(Assefa et al., 2018)

	
	15.55 ton/year
	-
	-
	-
	-
	idem
	Multi-species fisheries
	Lake Tekere, Amhara region, Ethiopia
	No gender specific data
	-
	(Assefa et al., 2018)

	
	6.08 kg/day
	3672 USD/yr
	-
	-
	-
	idem
	Multi-species fisheries (including Bagrus documak, catfish, labeobarbus, tilapia)
	Lake Tekere, Amhara region, Ethiopia
	No gender specific data
	-
	(Assefa et al., 2018)

	
	7.92 ton/year
	-
	-
	-
	-
	idem 
	Multi-species fisheries
	Lake Hayd, Amhara region, Ethiopia
	No gender specific data 
	-
	(Assefa et al., 2018)


Some data were reported at the continental level (e.g., sub-Saharan Africa, North Africa and Latin America). These values were incorporated into the calculation of the weighted average loss. 
Table 2c: Processing losses of fish per country, method used, gender disaggregation, loss cause and species 
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Physical loss (%)
	Value loss (USD or %)
	Quality (%)
	Market Force (%)
	Nutritional (%)
	
	 
	
	
	
	

	Processing
	1.8 (IFLAM), 4.73 (load tracking)
	-
	15-20
	10-12
	-
	Physical loss evaluation (Load Tracking)
	Small pelagics
	Tegal, Indonesia
	No gender-specific data
	Inadequate smoking and drying facilities

Poor quality raw material for processing, with substandard quality product identified only after thawing in the case of frozen products, forms the bulk of the quality losses

Poor hygiene practices and facilities

Prolonged soaking time, i.e. 12 hours

Prolonged and poor on-board handling and storage
	(Wibowo et al., 2017)

	
	2.7
	1300 USD/yr
	12-15
	8-10
	-
	Quality and weight loss assessment (QLAM)

Formal recall questionnaire survey designed and used to generate quantitative data

Informal one based on the tools and techniques of Participatory and Rapid Appraisal
	Multi-species fisheries
	Mafia Island, Tanzania
	No clear data on women's roles
	Spoilage due to inadequate facilities 
	(Ward, 1996)

	
	3.8
	75,000 USD/yr
	-
	-
	-
	Quality and weight loss assessment (QLAM)
	Silver cyprinids
	Lake Victoria
	No clear data on women's roles 
	-
	(Ward, 1996) 

	
	Frying: 7.1 
	98,000 USD/yr
	-
	-
	-
	idem
	Nile perch
	Lake Victoria
	-
	Bird predation, theft, spoilage and colour change

Seasonal variations -Losses of Dagaa are especially high during the rainy seasons 
	(Ward, 1996)

	
	Scorching: 6.5 
	-
	-
	-
	-
	idem
	Nile perch
	Lake Victoria
	-
	-
	(Ward, 1996)

	
	Smoking: 2.5 
	-
	-
	-
	-
	idem
	Nile perch
	Lake Victoria
	-
	-
	(Ward, 1996)

	
	Salting: 2.2
	-
	-
	-
	-
	idem
	Nile perch
	Lake Victoria
	-
	-
	(Ward, 1996) 

	
	3.1%
	-
	-
	-
	-
	idem 
	Nile perch 
	Mafia Island Tanzania
	-
	-
	(Ward, 1996) 

	
	7.4 
	-
	-
	-
	-
	Questionnaire Loss Assessment Method (QLAM)
	Multi-species fisheries
	Barotse Floodplain, Zambia
	Women face three times higher losses compared to men
	Inadequate processing techniques (smoking, drying); pest infestation
	(Kefi et al., 2017)

	
	10
	-
	25
	-
	-
	Mixed method approach. EFLAM and QLAM
	Multi-species mostly Tilapiine Cichlids, Mormyridae, and Claridae
	Barotse Floodplai, Zambia 
	Participation in the fishery value chain is gendered 

Female processors lost three times the mass of their fish consignments compared to male processors

	Technical constraints (lack of processing technologies) and social constraints (norms and beliefs) create gender gaps in post-harvest losses
	(Kaminski et al., 2020)

	
	Breakage: 61.5 of the consignment
	-
	-
	-
	-
	idem
	Multi-species fisheries
	Barotse Floodplain, Zambia
	-
	-
	(Kaminski & Cole, 2017) 

	
	Over-processing: 23.1 of the consignment
	-
	-
	-
	-
	idem
	Multi-species fisheries
	Barotse Floodplain, Zambia
	-
	-
	(Kaminski et al., 2020; Kaminski & Cole, 2017)

	
	42.9
	-
	-
	-
	-
	idem
	Multi-species fisheries
	Barotse Floodplain, Zambia
	-
	-
	(Kaminski & Cole, 2017)

	
	10.8
	-
	-
	-
	-
	Idem 
	Multi-species fisheries
	Barotse Floodplain, Zambia
	-
	-
	(Kaminski & Cole, 2017) 

	
	10
	-
	-
	-
	-
	Structured and semi-structured questionnaires
	Multi-species fisheries
	Siavonga district, Zambia
	-
	Lack of cold storage facilities and fluctuating weather conditions 
	(Maulu et al., 2020)

	
	21.55
	-
	-
	-
	-
	Load tracking 
	Mixed (molluscs and small pelagics)
	Zanzibar Tanzania
	Women involved in processing but underrepresented in managerial roles
	Lack of cold chain infrastructure; poor smoking and drying facilities
	(Akande and Diei-Ouadi, 2010; FAO, 2020; World Economic Forum, 2024)



	
	25-30
	-
	-
	-
	-
	Load tracking
	Small pelagics, Mollusks 
	Mbour region, Senegal
	Women heavily involved in processing but face resource constraints 
	Poor smoking techniques and beetle infestations 
	(Diei-Ouadi and Mgawe, 2011)

	
	20-25
	-
	-
	-
	-
	Field observations
	Mollusks, small pelagics
	Dorobaga and Maiduguri Fish Markets, Nigeria
	Women dominate processing but lack access to resources
	Lack of cold chains, improper drying facilities
	(Diei-Ouadi and Mgawe, 2011) 

	
	15-20
	-
	-
	-
	-
	Surveys
	Small pelagics
	Albert Bosomtwi-Sam fishing harbour, Western Region, Ghana

	No mention 
	Inadequate drying and pest infestations 
	(Gyan et al., 2020)

	
	20–30 
	-
	25-30
	-
	-
	Surveys
	Smoked and sun-dried fish
	Nigeria (Kebbi State)
	Women dominate processing, lack access to modern facilities
	Poor smoking and drying techniques, pest infestations
	(Bawa et al., 2024)

	
	0.8
	Economic gain of $12 million. Poor-quality fish are processed for resale, despite quality losses (54%)
	54
	-
	-
	QLAM, IFLAM
	Small fish (Usipa, Matemba, Chambo)
	Malawi (Lakes Malawi, Malombe, Chiuta, Chilwa)
	-
	Poor drying during rainy season, insect infestation, over-drying or over-smoking
Pricing not sensitive to quality 
	(Torell et al., 2020)

	
	10
	Not estimated
	Moderate
	-
	-
	Field observations
	Sprat, Sardine, Perch
	Lake Tanganyika (Tanzania)
	Limited involvement of women in decision-making roles
	Lack of refrigerated storage, suboptimal packaging solutions
	(Sendall et al., 2022)

	
	Solar Tent: 0.7
Raised Racks: 15.6
Bare Sand: 25.6
	-
	High (bare sand and raised racks)
	- 
	-
	Load Tracking (LT) 

Simple random sampling of Dagga from boats, key informant interviews and desk review of secondary data.
	Small fish (Dagaa) 
	Mwanza, Tanzania
	Female-dominated, limited access to modern technology


	Poor drying practices, pest infestation, contamination by sand and dust

Consumption by birds and dogs during drying process 

For sand dried Dagaa, attributed to leftovers during collection after drying
	(Mhanga & Mwandya, 2022)

	
	8
	-
	-
	-
	-
	Macro approach
	Fish and seaweed
	Sub Saharan Africa 
	-
	Financial, managerial and technical limitations in harvesting techniques, storage and cooling facilities in difficult climatic conditions


	(Cederberg & Sonesson, 2011)

	
	9
	-
	-
	-
	-
	idem
	Fish and seaweed
	Latin America
	-
	-
	(Cederberg & Sonesson, 2011)

	
	6
	-
	-
	-
	-
	idem
	Fish and seaweed 
	South and Southeast Asia
	-
	-
	(Cederberg & Sonesson, 2011) 

	
	9
	-
	-
	-
	-
	idem
	Fish and seaweed 
	North Africa
	-
	-
	(Cederberg & Sonesson, 2011)

	Processing and transport
	3.9-10
	-
	-
	-
	-
	Economic loss assessment (QLAM) 
	Processed fish
	Nigeria
	-
	-
	(Eyo & Mdaihli, 2005)  


Some data were reported at the continental level (e.g., sub-Saharan Africa, North Africa and Latin America). These values were incorporated into the calculation of the weighted average loss. 
Table 2d: Storage losses of fish per country, method used, gender disaggregation, loss cause and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Physical loss (%)
	Value loss (USD or %)
	Quality (%)
	Market Force (%)
	Nutritional (%)
	
	 
	
	
	
	

	Storage
	15–25
	-
	18-22
	-
	-
	Structured Questionnaire
	Mixed fish species
	Nigeria (Kebbi State)
	Limited cold storage access for both men and women
	Reliance on ambient storage conditions, lack of refrigeration facilities
	(Bawa et al., 2024)

	
	-
	-
	-
	-
	Protein 4.5
Iron 0.18
Fat 0.8
	Simulation storage experiment for 10 weeks 
	Silver cyprinid (Rastrineobola argentea)
	Uganda 
	No mention 
	Long storage duration at ambient temperature.

Permeability of packaging material to oxygen and moisture.
	(Namwanje et al., 2021)



Table 2e: Transportation and distribution losses of fish per country, method used, gender disaggregation, loss cause and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Weight loss (%)
	Value loss (USD)
	Quality (%)
	Market Force (%)
	Nutritional (%)
	
	 
	
	
	
	

	Transport
	0
	0
	-
	-
	-
	Quality and weight loss assessment (QLAM)

Formal recall questionnaire survey 

Informal one based on the tools and techniques of Participatory and Rapid Appraisal
	Multi-species fisheries
	Mafia Island, Tanzania
	-
	-
	(Ward, 1996)

	
	0.30
	USD725/yr
	-
	-
	-
	idem
	Silver cyprinids
	Lake Victoria
	-
	-
	(Ward, 1996)

	
	Fresh:1
	USD9200/yr
	-
	-
	-
	idem
	Nile perch
	Lake Victoria
	-
	-
	(Ward, 1996)

	
	Salted: 0.1
	-
	-
	-
	-
	idem
	Nile perch
	Lake Victoria
	-
	-
	(Ward, 1996)

	
	Smoked: app 0
	-
	-
	-
	-
	Idem 
	Nile perch
	Lake Victoria
	-
	-
	(Ward, 1996) 

	
	6.01
	-
	-
	-
	-
	Physical loss evaluation (Load Tracking) 
	Mini trawl fishery
	Tegal, Indonesia 
	-
	-
	(Wibowo et al., 2017)

	Distribution
	8
	Not estimated
	Moderate
	Not estimated
	Not estimated 
	Surveys, Observations
	Sprat, Sardine, Perch
	Lake Tanganyika (Tanzania)
	Minimal representation of women in logistics and transportation 
	Poor road infrastructure, lack of insulated transport
	(Sendall et al., 2022)

	
	11
	-
	-
	-
	-
	Macro approach 
	Fish and seaweed
	Sub Saharan Africa
	-
	In appropriate transport and distribution facilities 
	(Cederberg & Sonesson, 2011)

	
	8
	-
	-
	-
	-
	idem
	Fish and seaweed
	North Africa
	-
	-
	(Cederberg & Sonesson, 2011)

	
	8
	-
	-
	-
	-
	idem
	Fish and seaweed
	Latin America
	-
	-
	(Cederberg & Sonesson, 2011)

	
	10
	-
	-
	-
	-
	Idem 
	Fish and seaweed 
	South and Southeast Asia
	-
	-
	(Cederberg & Sonesson, 2011)


Some data were reported at the continental level (e.g., sub-Saharan Africa, North Africa and Latin America). These values were incorporated into the calculation of the weighted average loss.


Table 2f: Trading and marketing losses of fish per country, method used, gender disaggregation, loss cause and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Physical loss (%)
	Value loss (USD)
	Quality (%)
	Market Force (%)
	Nutritional (%) 
	
	 
	
	
	
	

	Trading 
	Minimal 
	-
	-
	-
	-
	Physical loss measurement and IFLAM, LT and QLAM  
	Tilapia
	Uganda
	-
	-
	(Akande and Diei-Ouadi, 2010) 

	
	2.90
	-
	-
	-
	-
	idem
	Multi-species fisheries
	Barotse Floodplain, Zambia
	Women primarily involved in trading but lack market control
	Poor handling during transport; over-reliance on traditional trading methods 
	(Kefi et al., 2017)

	
	10
	-
	-
	-
	-
	idem 
	Lobster
	Gunung Kidul, Indonesia
	-
	-
	(Wibowo et al., 2017)

	
	4% (QLAM)
	$119.17 (Primary buyers), $328.90 (Secondary buyers)
	Drip loss: 4.2%
	-
	-
	Load Tracking (LT), QLAM
	Mixed species
	Zimbabwe (Lake Kariba)
	Predominantly male traders
	Weight loss due to drip, state seizures, lack of adequate refrigeration
	(Mavuru et al., 2022)

	Marketing 
	Minimal
	-
	-
	-
	-
	Physical loss measurement and IFLAM, LT and QLAM  
	Tilapia
	Kenya 
	- 
	Weather, in terms of sun drying of fish and access to markets, especially during the rainy season because of the poor conditions of roads.

Mishandling during auctioning.
 
Intentional delay by customers until seller is desperate to lower prices. 
	(Akande and Diei-Ouadi, 2010) 


	
	6.40
	-
	-
	-
	-
	Economic loss assessment (QLAM)
	Kainji Lake fishery: tilapia, Nile perch, moon fish e.a
	Nigeria
	- 
	Poor handling and inadequate infrastructure such to establish a cold chain.
	(Eyo & Mdaihli, 2005)

	
	3.3
	USD4 million/yr nationwide
	69
	-
	-
	Load tracking
	Small fish (Usipa, Matemba)
	Malawi (urban and rural markets)
	Mixed gender roles; women prevalent in rural markets
	Breakage, discoloration, blending of poor-quality fish to offset losses. 
Theft. 
	(Torell et al., 2020)

	
	10
	USD25,420/yr
	-
	-
	-
	Surveys and observation 
	Multi-species fisheries
	Tekeze Dam and Lake Hashenge, Ethiopia
	Minimal women's involvement
	Poor storage infrastructure, lack of refrigeration facilities, and geographic challenges
	(Tesfay & Teferi, 2017)

	
	6
	-
	25
	-
	-
	Mixed method approach. EFLAM and QLAM. 
	Multi-species 
	Barotse Floodplain Fishery Zambia 
	Women encounter more physical losses than men
	Inadequate storing and fish handling facilities 
	(Kaminski et al., 2020)


Table 2g: Retail losses of fish per country, method used, gender disaggregation, loss causes and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Weight loss (%)
	Value loss (USD)
	Quality (%)
	Market Force (%)
	Nutritional (%)
	
	 
	
	
	
	

	Retail
	0.1
	USD450/yr
	5-10
	4-6
	-
	Micro loss tracking (QLAM)
	Multi-species fisheries
	Mafia Island, Tanzania
	Minimal representation of women in market analysis
	Price fluctuations and spoilage
	(Ward, 1996) 

	
	0.8
	USD9000/yr
	5-10
	4-6
	-
	Economic assessment (QLAM) 
	Silver cyprinid 
	Lake Victoria
	Some women involved in small-scale retail
	Market gluts and low consumer demand
	(Ward, 1996) 

	
	Fresh: 1.5
	USD23,000/yr
	-
	-
	-
	IFLAM
	Nile perch
	Lake Victoria
	Minimal gender consideration 
	Spoilage due to expiration; inefficient stock rotation
	(Ward, 1996; World Economic Forum, 2024) 

	
	Smoked: 0.8
	-
	-
	-
	-
	idem
	Nile perch 
	Lake Victoria
	-
	-
	(Ward, 1996; World Economic Forum, 2024)

	
	Salted: 0.1
	-
	-
	-
	-
	Idem 
	Nile perch
	Lake Victoria
	-
	-
	(Ward, 1996; World Economic Forum, 2024) 

	
	57.1
	-
	-
	-
	-
	IFLAM, QLAM, Load tracking 
	Catfish
	Amhara region, Ethiopia
	-
	-
	(Assefa et al., 2018)

	
	38.5
	-
	-
	-
	-
	idem
	Bagrus documak
	Amhara region, Ethiopia
	-
	-
	(Assefa et al., 2018)

	
	42.3
	-
	-
	-
	-
	idem
	Labeobarbus
	Amhara region, Ethiopia
	-
	-
	(Assefa et al., 2018)

	
	71
	-
	-
	-
	-
	Idem 
	Tilapia
	Amhara region, Ethiopia
	-
	-
	(Assefa et al., 2018)

	
	12.03
	-
	-
	-
	-
	Market Surveys
	Mixed
	Dhaka (Bangladesh)
	Minimal gender consideration
	Spoilage due to expiration; inefficient stock rotation
	(Wibowo et al., 2017)

	Food service
	4.65
	-
	-
	-
	-
	Field study
	Small pelagics
	Mombasa (Kenya), Colombo (Sri Lanka)
	-
	Handling errors; overstocking during service hours 
	(World Economic Forum, 2024)

	
	7
	-
	-
	-
	-
	Field study
	Mixed
	Peru
	-
	Inappropriate handling
	(World Economic Forum, 2024)



Table 2h: Consumption losses of fish per country, method used, gender disaggregation, loss cause and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Physical loss (%)
	Value loss (USD)
	Quality (%)
	Market Force (%)
	Nutritional (%)
	
	 
	
	
	
	

	Household consumption
	8.58
	-
	-
	-
	-
	Survey 
	Mixed
	Higher-income regions Oslo (Norway), London (UK)
	-
	Misunderstanding of expiration labels; disposal of edible food.
	(World Economic Forum, 2024)

	
	1
	-
	-
	-
	-
	Macro approach 
	Fish and seaweed
	Sub Saharan Africa
	-
	Cultural habits driving waste behaviour 
	(Cederberg & Sonesson, 2011)

	
	2
	-
	-
	-
	-
	idem
	Fish and seaweed
	North Africa
	-
	-
	(Cederberg & Sonesson, 2011)

	
	2
	-
	-
	-
	-
	idem
	Fish and seaweed
	Latin America
	-
	-
	(Cederberg & Sonesson, 2011)

	
	1
	-
	-
	-
	-
	Idem 
	Fish and seaweed
	South and Southeast Asia
	-
	-
	(Cederberg & Sonesson, 2011)


[bookmark: _Hlk214036715]Some data were reported at the continental level (e.g., sub-Saharan Africa, North Africa and Latin America). These values were incorporated into the calculation of the weighted average loss. 
Table 2i: Entire value chain losses of fish per country, method used, gender disaggregation, loss cause and species.
	Value chain stage
	Estimation loss (Weighted average)
	Method used
	Species 
	Location 
	Gender responsiveness
	Drivers/Causes of loss 
	Reference

	
	Weight loss (%)
	Value loss (USD or %)
	Quality
	Market Force
	Nutritional
	
	 
	
	
	
	

	Entire chain 
	Negligible
	Not available
	20-25
	15-20
	-
	Load tracking and economic surveys 
	Squid
	Muara Angke, Indonesia (Asia)
	Limited gender-specific analysis
	Market inefficiencies and poor infrastructure
	(Diei-Ouadi et al., 2015)

	
	1-3
	Negligible
	1-2
	0.5-1
	-
	Volume tracking (Load Tracking)
	Smoked clarias
	Mali
	-
	Inefficient market practices
	(Diei-Ouadi et al., 2015)

	
	2
	Not Available
		25-30



	



	20-25
	-
	Macro and micro approach combined (Macro-Micro Approach)
	Tilapia (caught)
	Togo
	Insufficient gender disaggregation
	Sun-drying inefficiencies, poor transport systems
	(Akande and Diei-Ouadi, 2010)

	
	2-3
	-
	-
	-
	-
	idem
	Fresh fish
	Mali
	-
	Inadequate infrastructure such as ice makers and cooler boxes for cold chain establishment. 
	(Akande and Diei-Ouadi, 2010)

	
	3-17
	-
	-
	-
	-
	idem
	Smoked fish
	Ghana
	-
	Poor handling practices 
	(Akande and Diei-Ouadi, 2010)

	
	4
	-
	-
	-
	-
	idem
	Multiple species
	Ghana
	-
	-
	(Akande and Diei-Ouadi, 2010)

	
	6
	-
	-
	-
	-
	idem
	Tilapia (caught)
	Burkina Faso 
	-
	-
	(Akande and Diei-Ouadi, 2010) 

	
	12.32
	USD 6 M/yr
	-
	-
	-
	idem
	Multiple-species fisheries
	Barotse Floodplain, Zambia
	Limited access to improved processing technology for women
	Poor infrastructure and gendered labour divisions throughout the chain 
	(Kefi et al., 2017) 

	
	20-40
	-
	-
	-
	-
	idem
	Silver cyprinid
	Tanzania
	-
	-
	(Akande and Diei-Ouadi, 2010)

	
	26-40
	-
	-
	-
	-
	idem
	Silver cyprinid
	Uganda
	-
	-
	(Akande and Diei-Ouadi, 2010)  

	
	32
	-
	-
	-
	-
	Surveys
	Sardinella maderensis (Madeiran sardinella) and S. aurita (Sardines)
	Albert Bosomtwi-Sam fishing harbour, Western Region, Ghana

	Limited access to improved processing technology for women 
	Poor processing techniques, gear related injuries, extended stay at the harbour and inadequate ice 
	(Gyan et al., 2020)

	Artisanal Fisheries
	10
	-
	-
	-
	-
	Surveys
	Tilapia, Kapenta (Limnothrissa miodon)
	Siavonga District, Zambia
	Women minimally involved in fishing activities 
	Lack of cold storage facilities, long distances to markets, unfavourable weather conditions 
	(Maulu et al., 2020)

	
	25% (total losses reported
	USD 591/year per processor
	-
	-
	-
	Combined Assessment
	Sprat, Sardine, Perch
	Lake Tanganyika (Tanzania)
	Women involved heavily in processing but limited in decision-making
	Lack of cold chain, poor handling practices, and limited market access
	(Sendall et al., 2022)

	
	27.3
	32–50% 
	-
	-
	-
	Literature review (secondary data)
	Multi-species
	Africa
	-
	Discoloration, bad weather, damage during handling and transportation, insect infestation, and spoilage 
	(Affognon et al., 2015)

	
	-
	-
	4.4-13.5
	-
	-
	Surveys 
	Nile perch
	Ghana
	-
	-
	(Cheke and Ward, 1998) 




Table 3: Drivers of fish losses and waste in low- and middle-income countries. 
	[bookmark: _Hlk189747298]Category of fish loss driver
	Value chain stage
	Drivers of fish losses
	Recommendation  
	Fish species
	Case studies (Country/Loss assessment method/Reference)

	Economic factors
	 Marketing 
	a. Lack of markets – Poor buyer turnout cause delays in sales which create a time phase critical in deterioration of fish especially when there are no proper handling and storage facilities such as ice.
b. Consumer habits - Preference of some fish species over others result in in loss of market for unpreferred species (FAO, 2024).
c. Date marking-  Failure to properly package and indicate the shelf life of fish results in rejection of the product (FAO, 2024).
	Strengthen collaboration between Asian countries through shared access to market intelligence and technology transfer is essential.
Also offer government subsidy and financial incentives in acquiring fish postharvest technologies and services to improve fish value chains (Emam et al., 2021). 


	·  Catfish Arius heudeloti,
· Croaker Pseudotolithus elongatus,
· Nematopalaemon hastatus
	i. Malawi. QLAM, IFLAM. (Torell et al., 2020).
ii. Nigeria. QLAM. (Adelaja et al., 2018).
iii. Tanzania, Mali, Uganda, Kenya, Ghana. QLAM & IFLAM. (Akande and Diei-Ouadi, 2010).
iv. India. LR. Keerthana et al. (2022).
v. Ethiopia. QLAM. (Tesfay & Teferi, 2017)
vi. Ethiopia. LT, QLAM, IFLAM. (Assefa et al., 2018)
vii.  China. LR. (Emam et al., 2021)

	
	Landing stage for capture fisheries 
	a. Fish size and species discrimination - Indiscriminate harvesting results in small fish or undesired species being thrown away at landing resulting in loss.
b. Discarded parts of fish e.g. fish heads - Fish heads, skin and bones are sometimes discarded and this is common among Asian and African fish consumers (Ling Wen Xia et al., 2024). 

Less skilled workers can also waste fish when separating flesh and bones resulting in losses (Smithrithee & Chamsai, 2023).

	Not mentioned
	
	i. Tanzania, Mali, Uganda, Kenya, Ghana. QLAM & IFLAM (Akande and Diei-Ouadi, 2010). 
ii. Ethiopia. LT, QLAM, IFLAM. (Assefa et al., 2018)
iii. Ethiopia. Lake Chamo. LT, QLAM, IFLAM. (Tigabu & Tadesse, 2020). 
iv. Ethiopia. Lake Tana. LR, QLAM, IFLAM (Tigabu & Tefera, 2014).
v. Malaysia. LR (Ling Wen Xia et al., 2024).
vi. Southeast Asia. LR. (Smithrithee & Chamsai, 2023).

	
	Marketing 
	a. Demand versus supply - During peak supply periods, fish is overproduced beyond market demand, resulting in a significant portion of the catch spoiling before it can be sold. 
	Improve fish handling facilities deployment such as cold rooms, cooler boxes and establishment of processing initiatives such as drying and canning. 
	· Arius heudeloti,
· Croaker Pseudotolithus elongatus,
· Nematopalaemon hastatus,
	i. Nigeria. QLAM. (Adelaja et al., 2018).
ii. India. LR. (Keerthana et al., 2022).
iii. Malawi. IFLAM, QLAM, LT (Torell et al., 2020).
iv. Southeast Asia. LR (Smithrithee & Chamsai, 2023).

	Environmental factors
	Landing, transportation, marketing
	a. High temperatures - Elevated temperatures, combined with the long distances travelled to landing sites, cause fish to spoil rapidly. 
High temperatures speed up the enzymatic degradation of fish leading to reduced texture and rancidity (Getu et al., 2015). 
Physical losses are also high during rod and line fishing with prolonged delay in postharvest handling leading to early deterioration of the catch (Mavuru et al., 2022). 
Restrictions on landing times resulting in extended exposure of the catch to high temperatures, as fishers avoid day landings to evade taxes. 




	Infrastructure and postharvest handling technology  development such as cold chain development to reduce long exposure to high temperature.

Change in policy - Fishers to be allowed to land the fish even at night to reduce the keeping time of catch. Tax fee can be collected at any time. 
	· Arius heudeloti,
· Croaker Pseudotolithus elongatus,
· Nematopalaemon hastatus,
· Oreochromis niloticus
	i. Nigeria. QLAM. (Adelaja et al., 2018).
ii. Ethiopia. QLAM. (Tesfay & Teferi, 2017)
iii. Ethiopia. LT, QLAM, IFLAM. (Assefa et al., 2018).
iv. Zimbabwe. QLAM, LT (Mavuru et al., 2022).

	
	Production stage in both capture fisheries and aquaculture
	a. Climate change - Changes in environmental temperatures and precipitation impact fish production directly and indirectly. 
First, fresh water is irreplaceable and scarcity results in cessation of water flow in rivers and natural bodies affecting fish production directly (Dudgeon, 2011). 
Second, increased temperatures impact on the water temperatures, thus affecting the ability of fish ecosystems to adapt to changes for sustainable production. Increased water temperatures cause changes in fish physiology altering timing of spawning and also causing fish migration (Dudgeon, 2011; Anteneh et al., 2023; Macusi et al., 2011). 
	
	· Not specifically mentioned
	i. Ethiopia. LR. (Anteneh et al., 2023)

	
	Production stage
	a. Flooding and water quality - The quality of water in the water body is directly related to fish quality. During flooding, it has been observed that fish spoil faster during flooding compared to when the water is clean (Zhao et al., 2018). 
	
	·  Opsariichthys bidens 
· Carassius auratus,
· Oreochromis niloticus
· Bagrus documac
· Catfish species
· Labeobarbus species
	 i. China. LT. (Zhao et al., 2018).
ii. Ethiopia. LT, QLAM, IFLAM. (Assefa et al., 2018)

	
	Landing, postharvest processing stages in capture fisheries
	a. Predators - Crocodiles and alligators as well as small animals e.g. rodents, dogs, cats and birds feed on harvested fish if left unguarded. 
	
	· Arius heudeloti,
· Pseudotolithus elongatus,
· Nematopalaemon hastatus,
· Oreochromis niloticus
· Bagrus documac
· Catfish species
· Labeobarbus species
	 i. Nigeria. QLAM. (Adelaja et al., 2018).
ii. Ethiopia. LT, QLAM, IFLAM. (Assefa et al., 2018).
iii. Ethiopia. LT, QLAM, IFLAM. (Tigabu & Tefera, 2014; Tigabu & Tadesse, 2020).


	
	Production stage in capture fisheries
	a. Presence of water hyacinth - The weed affects water quality in lakes, reducing the ecological conditions for fish production leading to reduced fish production. 
	 
	
	 i. Ethiopia. QLAM. (Anteneh et al., 2023).

	Social and cultural factors
	 Production stage











Marketing stage in capture fisheries
	a. Overexploitation through illegal fishers - Unlicensed/poachers overexploit capture fisheries and sell fish at discounted prices undermining the sales of licensed fishers, leading to spoilage of their unsold catch.  (Tesfay & Teferi, 2017). 
b. Overexploitation of marine fish - As a common good there is overexploitation by illegal fishers due to lack of regulation or enforcement of fishery laws. 


	Strict enforcement of fishery laws and promotion of climate and environmentally friendly aquaculture (Emam et al., 2021).
	 
	i. Ethiopia. QLAM. (Tesfay & Teferi, 2017).
ii. China. LR. (Emam et al., 2021). 

	
	Production/harvesting stage in capture fisheries
	a. Use of harmful fishing methods - Fish bombing e.g. The use of dynamite and chemical agents to kill fish is highly destructive, leading to rapid deterioration in fish quality (Akande and Diei-Ouadi, 2010).
	Strict enforcement of fishing methods used by fisherman
	 Not mentioned
	i. Tanzania, Mali, Uganda, Kenya, Ghana. QLAM & IFLAM (Akande and Diei-Ouadi, 2010) 

	
	Landing, transportation stages for both aquaculture and capture fisheries
	a. Lack and/or unbalanced access to fish handling services - Infrastructure e.g. refrigeration, power supply, transport are necessary to keep/transport fish and maintain a cold chain. Lack of such infrastructure by artisanal fishers exposes their harvest to microbial contamination. Exposure to high temperatures results in biological degradation of fish. 
b. Gender and wealth bias - Influence access to both markets and technologies to maintain cold chain in fish (FAO, 2024).
	
	 Varied, general. 
	 i. Ethiopia. Lake Chamo,. LT, QLAM, IFLAM. (Tigabu & Tadesse, 2020). 
ii. Ethiopia. Lake Tana. LR, QLAM, IFLAM. (Tigabu & Tefera, 2014).
iii. Ethiopia. LT, QLAM, IFLAM. (Tigabu & Tefera, 2014; Tigabu & Tadesse, 2020)
iv. Low to medium income countries. QLAM, IFLAM. (Kruijssen et al., 2020).

	
	Landing, transportation and postharvest processing stages
	a. Poor handling, preservation and storage conditions - Handling and storage practices such as mixing new and old stock result in transfer of pathogens to new stock (Tesfay & Teferi, 2017). 
Some fish are contaminated by insects and flies (and maggots) during drying leading to rejection on the market (Getu et al., 2015). Poor handling at various stages causes breakages resulting in rejected fish (Kefi et al., 2017). 
	Training and capacity building on fish handling and storage.
	· Arius heudeloti, 
· Pseudotolithus elongatus,
· Nematopalaemon hastatus,
· Sardinella maderensis 
· S. aurita (Sardines)
	i. Nigeria. QLAM. (Adelaja et al., 2018).
ii. Zambia. QLAM, EFLAM (Kefi et al., 2017).
iii. Ethiopia. QLAM. (Tesfay & Teferi, 2017)
iv. Global. IFLAM (Ahmed, 2008)
v. Ethiopia. IFLAM. (Getu et al., 2015). 
vi. Ghana. QLAM, IFLAM. (Gyan et al., 2020).


	
	Production stage in capture fisheries
	a. Riverbank cultivation - This farming practice leads to soil erosion and sedimentation in rivers leading to reducing the water capacity of rivers thus affecting fish ecosystems. Further, nitrogen and phosphorus are deposited into water bodies leading to algal growth due to nutrient availability subsequently depleting oxygen, affecting fish production due to eutrophication. 
	
	 General 
	 i. Ethiopia. QLAM. (Anteneh et al., 2023).
ii. China. LT. (Wen et al., 2020).

	Policy and Governance factors
	Production, marketing and postharvest processing stages for both capture fisheries and aquaculture
	a. Lack of effective governance of fish production - The role of national governments should be well defined in providing market information, certification and extension systems to small scale fish producers (Delgado et al., 2003). 
	The government should set fish handling, processing and marketing standards in fishing value chains to ensure loss reduction. 
	 
	 i. Global. IFLAM. (Delgado et al., 2003).

	
	Production/harvesting, postharvest processing and marketing stages for both capture fisheries and aquaculture.
	b. Lack of food safety systems- national governments’ role should also extend to enforcing food safety standards and prevent use of harmful chemicals in the fish value chains. 
	The government should set safety standards in fishing value chains. 
	 General 
	 i. Global. IFLAM. (Delgado et al., 2003).




In terms of reducing quality losses and improving food safety, the following interventions are recommended: 
· Improve general hygiene and sanitation, drainage, infrastructure of all areas and transport from port to processing area
· Improve storage facilities (numbers and capacities) and its management to leverage against price and supply fluctuations. Consider a resi gudang (warehouse receipt or “storage cheque”) system as per UU No. 9/2006 (Law No. 9/2006) for application in the fishery sector. Lessons learned from the past use of resi gudang should be used to guide all interventions
· Reorganize processing units for better process flow
· Develop a standard processing method for boiled and dried squid to be documented into a simple guide to processing and handling
· Improve and render the thawing process more efficient, bearing in mind time constraints
· Access to sufficient supply of affordable potable water for hygiene, sanitation and processing operations, and ice making
· Transfer practices used in the export chain to domestic processing practice; Provide better more durable processing equipment such as boiling pans
· Build capacity of fishers and fish processors through knowledge and use of better technology, handling fish, hygiene and sanitation.
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