
Abstract  �e article aims to identify stage of 
the food supply chain (FSC) has the greatest food 
loss and waste (FLW), the factors that in�uence 
and economic, social and environmental impacts 
in Latin America countries. We carried out a 
scoping review of observational studies, case re-
ports and interventional studies in January 2023. 
Searches were performed in scienti�c databases 
and hand-searching of reference lists. Data on the 
included studies were summarized with narrative 
synthesis. In total 16 articles met the inclusion 
criteria. �e greatest FLW occur in the early and 
middle stages of the FSC, mainly during storage. 
�e main causes were connected to �nancial, 
managerial and operational limitations related in 
harvesting techniques, storage and cooling facili-
ties, infrastructure and marketing systems. Food 
waste (FW) is also a result of lack of appropriate 
storage facilities and e�cient transport systems, 
market �uctuations and systems. Only one study 
presented results on the environmental impact 
of FW. �ere is a higher occurrence of food loss, 
characterized by decrease in the quantity and 
quality of food in the �rst three stages of FSC. 
Key words  Food Loss, Food Waste, Food supply 
chain, Food production, Latin America

Resumo  O objetivo do artigo é identi�car etapa 
da cadeia de abastecimento de alimentos (CAA) 
com maior perda e desperdício de alimentos 
(PDA), os fatores que in�uenciam e os impactos 
econômicos, sociais e ambientais nos países da 
América Latina. Realizamos revisão de escopo de 
estudos observacionais, relatos de caso e estudos 
intervencionais em janeiro de 2023. As buscas 
foram realizadas em bases de dados cientí�cas e 
busca manual de listas de referências. Os dados 
dos estudos incluídos foram resumidos com sín-
tese narrativa. No total, 16 artigos atenderam 
aos critérios de elegibilidade. As maiores PDA 
ocorrem nas fases inicial e intermediária do 
CAA, principalmente durante o armazenamento. 
Principais causas das perdas eram �nanceiras, 
gerenciais e operacionais relacionadas a técnicas 
de colheita, instalações de armazenamento e res-
friamento, infraestrutura e sistemas de comercia-
lização. Desperdício é resultado da falta de insta-
lações de armazenamento adequadas e sistemas 
de transporte e�cientes, �utuações de mercado 
e de sistemas. Um estudo apresentou resultados 
sobre o impacto ambiental das perdas. Há maior 
ocorrência de perdas alimentares, caracterizadas 
pela diminuição da quantidade e qualidade dos 
alimentos nas etapas iniciais da CAA. 
Palavras-chave  Perda de alimentos, Desperdício 
de alimentos, Cadeia de Abastecimento de Ali-
mentos, Produção de Alimentos, América Latina
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Introduction

Almost one third of the total food production on 
the globe is discarded as food loss and/or waste 
(FLW)1. �e recent report by the United Nations 
Environment Programme (PNUA) estimates that 
in 2019 around 931 million tons of food were 
wasted. �is suggests that 17% of total global 
food production can be wasted2. Food loss (FL) 
refers to decrease in the amount and quality of 
the edible part of food produced for human con-
sumption in the �rst three stages of the food sup-
ply chain (FSC), namely: production, post-har-
vest and processing, whereas food waste (FW) 
refers to the �nal stages of FSC: distribution/
retail and consumption1,3,4. 

�e amount of FLW varies between countries, 
since it is in�uenced by income, urbanization and 
economic growth level5. Food is mostly lost during 
production, post-harvest, processing and distri-
bution in low-income countries, and the smallest 
fraction of it is wasted at consumer level1,6. 

Given such challenging scenario it is neces-
sary to understand that FLW reduction strategies 
must be region-speci�c; they should be adapted 
to local situations (e.g., energy limitation, infra-
structure limitation), and target FL, that occurs 
mainly in developing countries, and FW, that oc-
curs in developed countries, in order to properly 
manage the several barriers7.

FLW reduction is a priority in the global po-
litical agenda due to its impact on food security; 
natural environmental resources, mainly land, 
water, and energy; and human health7,8. �e lit-
erature highlights the need of paying closer at-
tention to countries Latin America, outside the 
United States and European countries, mainly to 
large developing countries and emerging econo-
mies, since they have less FLW information avail-
able, although, assumingly, they must account for 
large amounts of it8,9. 

�e aim of the present scoping review is to 
better understand the FLW process in Latin 
American countries, considering the four stages 
(production, post-harvest, processing and dis-
tribution/retail) of the food supply chain (FSC) 
which are the stages of greatest loss in low-in-
come countries1,6. Clearly understanding FLW is 
essential, given the scarcity of data about it in de-
veloping countries, mainly in Latin America9,10. 
�is shall help organizing the few data available, 
identifying the existing gaps and observing the 
direct e�orts to prevent and reduce FLW in Lat-
in America. �e goal is to answer the following 
questions:

• What is the FSC stage (production, 
post-harvest and processing, distribution/retail) 
accounting for the greatest food loss and food 
waste generation rates in Latin American coun-
tries? 

• What are the economic, social, environ-
mental factors in�uencing food loss and food 
waste generation in Latin American countries? 

• What are the economic, social and environ-
mental impacts of food loss and food waste gen-
eration on Latin American countries?

Methods

Scoping review of observational, case report 
and interventional studies about FW and FL in 
Latin American countries was carried out. Latin 
America is composed of 20 countries, namely: 
Argentina, Bolivia, Brazil, Chile, Colombia, Cos-
ta Rica, Cuba, Ecuador, El Salvador, Guatemala, 
Haiti, Honduras, Mexico, Nicaragua, Panama, 
Paraguay, Peru, Dominican Republic, Uruguay 
and Venezuela. It recorded human development 
index of 0.766, back in 201911. 

�e current scoping review followed the Pre-
ferred Reporting Items for Systematic reviews 
and Meta-Analyses extension for Scoping Re-
views (PRISMA-ScR) guidelines and the recom-
mendation in the Cochrane Handbook for Sys-
tematic Reviews of Interventions12. �e SPIDER 
criteria (Sample, Phenomenon of Interest, De-
sign, Evaluation and Research Type) were used 
to de�ne the research question13 (Chart 1).

We selected all studies that met the inclusion 
criteria for the conduction of the present study in 
January 2023. 

Search Strategy  

Searches were performed in the PubMed, 
EMBASE, SCOPUS, Web of Science, Agricola, 
EBSCO’S Academic Search Ultimate, Cab Di-
rect databases. �ey concerned articles and the 
hand-searching of reference lists unpublished 
articles and thesis repositories were also used as 
data sources. Publication date and language were 
not used as exclusion criteria. �e adopted key-
words were food waste, food loss, garbage, waste 
management, food wastefulness, waste preven-
tion, food wastage, food waste quanti�cation, 
food waste reporting, amount of food waste. 
Search strategies used in each database are de-
scribed in Chart 2. 
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Chart 1. SPiDER.

Sample Latin American coutries

Phenomenon 
of interest

Stage of food supply chain analyzed; factors in�uence the loss (economic, social, environmental); 
economic, social and environmental impacts

Design Observational studies (cross-sectional studies or ecological studies), case reports, interventional 
studies.

Evaluation Food waste and Food lost
Research Type Qualitative method 

Source: Authors.

Chart 2. �e search strategies.

PubMed

“Food Supply”[Mesh] OR (“Food Supply”) OR (“food security”) OR (“food insecurity”) OR (“food supply 
chain”) AND “LATIN AMERICA”[Mesh] OR “LATIN AMERICA” OR “Argentina”[Mesh] OR “Argentina” OR 
“Bolivia”[Mesh] OR “Bolivia” OR “Brazil”[Mesh] OR “Brazil” OR “Chile”[Mesh] OR “Chile” OR “Colombia”[Mesh] 
OR “Colombia” OR “Costa Rica”[Mesh] OR “Costa Rica” OR “Cuba”[Mesh] OR “Cuba” OR “Dominican 
Republic”[Mesh] OR “Dominican Republic” OR “Ecuador”[Mesh] OR “Ecuador” OR “El Salvador”[Mesh] OR 
“El Salvador” OR “Guatemala”[Mesh] OR “Guatemala” OR “Haiti”[Mesh] OR “Haiti” OR “Honduras”[Mesh] 
OR “Honduras” OR “Mexico”[Mesh] OR “Mexico” OR “Nicaragua”[Mesh] OR “Nicaragua” OR “Panama”[Mesh] 
OR “Paraguay”[Mesh] OR “Paraguay” OR “Peru”[Mesh] OR “Peru” OR “Uruguay”[Mesh] OR “Uruguay” OR 
“Venezuela”[Mesh] OR “Venezuela” OR “Mercosur” OR “Caribbean Netherlands” OR “Caribbean Region”

EMBASE

#5

#1 AND #2 AND #4
195
#4

‘food chain’/syn OR ‘food system’/syn OR ‘food security’/syn OR ‘food insecurity’/syn
33,464
#3

‘food system’/exp
16
#2

‘waste and waste related phenomena’/syn OR  ‘waste’/syn OR  ‘agricultural waste’/syn OR  ‘food waste’/
syn OR  ‘fruit and vegetable waste’/syn OR  ‘vegetable waste’/syn OR  ‘waste management’/syn OR  ‘waste 

prevention’/syn
507,561
#1

‘south and central america’/syn OR ‘brazil’/syn OR ‘argentina’/syn OR ‘aruba’/syn OR ‘caribbean islands’/
syn OR ‘bolivia’/syn OR ‘chile’/syn OR ‘colombia’/syn OR ‘ecuador’/syn OR ‘french guiana’/syn OR ‘guyana’/
syn OR ‘netherlands antilles’/syn OR ‘paraguay’/syn OR ‘peru’/syn OR ‘suriname’/syn OR ‘uruguay’/syn 
OR ‘venezuela’/syn OR ‘central america’/syn OR ‘belize’/syn OR ‘caribbean’/syn OR ‘costa rica’/syn OR ‘el 

salvador’/syn OR ‘guatemala’/syn OR ‘honduras’/syn OR ‘nicaragua’/syn OR ‘panama’/syn
SCOPUS

( TITLE-ABS-KEY ( “LATIN AMERICA”  OR  “Argentina”  OR  “Bolivia”  OR  “Brazil”  OR  “Chile”  OR  
“Colombia”  OR  “Costa Rica”  OR  “Cuba”  OR  “Dominican Republic”  OR  “Ecuador”  OR  “el salvador”  OR  
“Guatemala”  OR  “Haiti”  OR  “Honduras”  OR  “Mexico”  OR  “Nicaragua”  OR  “Panama”  OR  “Paraguay”  
OR  “Peru”  OR  “Uruguay”  OR  “venezuela”  OR  “Caribbean Netherlands”  OR  “Caribbean Region” ) )  AND  
( TITLE-ABS-KEY ( ‘food  AND waste’  OR  ‘garbage’  OR  ‘food  AND wastage’  OR  ‘food  AND waste  AND 
quanti�cation’  OR  ‘food  AND waste  AND reporting’  OR  ‘amounts  AND of  AND food  AND waste’  OR  
‘waste  AND management’  OR  ‘food  AND wastefulness’  OR  ‘waste  AND prevention’  OR  ‘food  AND loss’  
OR  food  AND losses’  OR  ‘food  AND loss’  OR  ‘food  AND losses  AND  food  AND waste’ ) )  AND  ( TITLE-
ABS-KEY ( “Food Supply”  OR  “food security”  OR  “food insecurity”  OR  “food supply chain” ) )

it continues
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Inclusion criteria

Observational studies, case reports and inter-
ventional studies about food loss and food waste 
generation were used to quantify and assess fac-
tors in�uencing the impacts of destiny and initia-
tives to reduce FLW in Latin American countries. 
Comments and general reviews were excluded 
from the search, in the �rst moment.

Articles’ selection, data-collection process 

and data items  

Titles and abstracts were read, in duplicate, 
by two appraisers (BVLC and NGC) in order to 
apply the inclusion criteria – disagreements were 
solved by consensus. �e ENDNOTE X9 so�-
ware was used in titles and abstracts’ reading. 

Data were independently extracted in dupli-
cate by two appraisers (BVLC and NGC). Data 
included year when the study was performed 
and reported; language; study design; location 
of study; food under study; food supply chain 
stage when the greatest loss was recorded; FLW 
amount; FLW in�uence factors; economic, social 
and environmental impacts; FLW destination 
and initiatives to reduce FLW in Latin American 
countries.

We adapted the instrument to assess the 
quality of articles, Newcastle-Ottawa (NOS), as 
we did not �nd a speci�c instrument suitable for 
our type of study. However, two authors (BVLC 
and NGC) have assessed only three relevant arti-
cle-quality domains: a) using validated measure-
ment tool or secondary data (Selection section 
- item 4), b) clearly and properly describing the 

Web of Science 

# 4 #3 AND #2 AND #1 
Índices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Tempo estipulado=Todos os anos

# 3 TS=(“LATIN AMERICA” OR “Argentina” OR “Bolivia” OR “Brazil” OR “Chile” OR “Colom-
bia” OR “Costa Rica” OR “Cuba” OR “Dominican Republic” OR “Ecuador” OR “El Salvador” OR “Gua-
temala” OR “Haiti” OR “Honduras” OR “Mexico” OR “Nicaragua” OR “Panama” OR “Para-
guay” OR “Peru” OR “Uruguay” OR “Venezuela” OR “Mercosur” “Caribbean Netherlands” OR “Caribbe-
an Region”) 
Índices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Tempo estipulado=Todos os anos

# 2 TS=(“Food Supply” OR “food security” OR “food insecurity” OR “food supply chain”) 
Índices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Tempo estipulado=Todos os anos

# 1 TS=(‘food waste’ or ‘garbage’ or ‘food wastage’ or ‘food waste quanti�cation’ or ‘food waste report-
ing’ or ‘amounts of food waste’ or ‘waste management’ or ‘food wastefulness’ or ‘waste preven-
tion’ or ‘food loss’ or food losses’ or ‘food loss’ or ‘food losses and food waste’) 
Índices=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Tempo estipulado=Todos os anos

AGRICOLA 

Keyword Anywhere(food waste) OR food loss)) AND Keyword Anywhere(Latin america))
EBSCO AS primer 

( ‘food waste’ or ‘garbage’ or ‘food wastage’ or ‘food waste quanti�cation’ or ‘food waste reporting’ or ‘amounts 
of food waste’ or ‘waste management’ or ‘food wastefulness’ or ‘waste prevention’ or ‘food loss’ or food losses’ 
or ‘food loss’ or ‘food losses and food waste’ ) AND ( “Food Supply” OR “food security” OR “food insecurity” 
OR “food supply chain” ) AND ( “latin america” OR “argentina” OR “bolivia” OR “brazil” “chile” OR “colombia” 
OR “costa rica” OR “cuba” OR “dominican republic” OR “ecuad OR ” OR “el salvador” OR “guatemala” OR 
“haiti” OR “honduras” OR “mexico” OR “nicaragua” OR “panama” OR “paraguay” OR “peru” OR “uruguay” OR 
“venezuela” OR “mercosur” OR “caribbean netherlands” OR “caribbean region” )

CABI 

(((“latin america”)  OR  (“argentina”) OR (“bolivia”) OR (“brazil”) OR ( “chile”) OR (“colombia”) OR (“costa 
rica”) OR (“Cuba”) OR (“dominican republic”) OR (“ecuador”) OR  (“el salvador”) OR (“guatemala”) OR  
(“haiti”) OR (“honduras”) OR (“mexico”) OR (“nicaragua”) OR (“panama”)  OR (“paraguay”) OR (“peru”) OR 
(“uruguay”) OR (“venezuela”) OR  (“mercosur”) OR (“caribbean netherlands”) OR (“caribbean region”))) AND 
(((“Food Supply”) OR (“food security”) OR (“food insecurity”) OR (“food supply chain”))) AND ((‘food waste’) 
OR (garbage) OR (“food wastage”) OR (‘waste management’ ) OR (‘food wastefulness’ ) OR (‘waste prevention’) 
OR (‘food losses’) OR (‘food loss’ ))

Source: Authors.

Chart 2. �e search strategies.
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statistical test for data analysis (Outcome section 
- item 2), c) complete results consistent with the 
methodology (Comparability section). For each 
domain, 1 point was assigned, with the �nal score 
corresponding to the general quality of the arti-
cle. �us, score 1 refers to low quality (adequacy 
in only one domain) and score 3 attributes bet-
ter methodological quality (adequacy in all three 
domains). Di�erences in data quality assessment 
scores, seen as uncommon between appraisers, 
were solved by consensus, or by a third author.

 

Results and discussion

In total, 1,464 citations were identi�ed in the as-
sessed databases (Figure 1). A�er titles and ab-
stracts’ reading, 25 references were considered 
eligible for the review; therefore, they were read 
in full. We added four articles found through the 
hand-searching of reference lists to the sample. 
Unpublished articles and thesis were not found. 
In total, 16 articles1,14-28 met the inclusion crite-
ria, so they were included in the present scoping 
review.

�e features of the selected studies are shown 
in Chart 3. Fourteen (14) of the 16 eligible arti-
cles had followed the cross-sectional design, two 

Embase
(271)

Scopus
(10)

PubMed
(279)

AGRICOLA
(425)

EBSCO
(67)

CAB
(2)

1,464
citations

523 duplicates
excluded

941 titles and abstracts 
screen

916 excluded 
abstracts

25 full-text screen

13 full-text excluded:

- 5 data from other countries
- 2 non-observational studies
- 6 di�erent outcome

12 Included studies in 
qualitative synthesis + 4  

studies from reference lists
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Figure 1. PRISMA �ow chart for article selection.

Source: Authors.

Web 
of Science 

(410)
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of them were case reports - no interventional trial 
was identi�ed. Five (5) of the selected studies had 
evaluated Brazilian data16,17,19,20,26, and the oth-
ers referred to studies carried out in Guatema-

la (n=1)14, Haiti (n=1)16, Colombia (n=3)18,24,25, 
Mexico (n=1)23, Peru (n=1)28, Ecuador and Peru 
(n=1)27, Ecuador, Peru, Honduras and Guatema-
la (n=2)21,22, and Latin America (n=1)1. Farmers 

Chart 3. Characteristics of included studies.

FLW Author, year Language
Study 

design

Study 

location

Stage of the 

FSC*
Food

Study 

Quality***

Food 
Loss

Mendonza et 
al., 201713

English Cross-
sectional

Guatemala. 
Western 
highlands

Post-harvest 
handling 
and storage 

Maize 1

Quellhorst et 
al., 202014

English Cross-
sectional

Haiti. Ouest, 
Centre, 
and lower 
Artibonite

Post-harvest 
handling 
and storage 

Maize, beans 2

Conte et al., 
202016

Portuguese Cross-
sectional

Brazil - 
Paraná 

Harvest and 
postharvest

Soybean 2

Arends-
Kuenning et 
al., 202215

English Cross-
sectional

Brazil - 
Paraná  

Harvest and 
postharvest

Soybean 2

Food 
Waste

Jica, 201317 English Cross-
sectional

Colombia - 
Bogotá

Distribution Meals 3

Santos et al., 
202018

English Cross-
sectional

Brazil 
- Bahia - 
Salvador

Distribution Fruits and 
Vegetables

3

Silva et al., 
202119

English Cross-
sectional

Brazil - Rio 
de Janeiro

Distribution Food 3

Food 
Loss 
and 
Waste

Gustavsson et 
al., 20111

English Cross-
sectional

Latin 
America

FSC Cereals, roots and 
tubers; Pulses; Fruits 
and vegetables; 
meat; �sh and 
seafood; milk

3

Delgado et al., 
201720

Delgado et al., 
202121

English Cross-
sectional

Ecuador, 
Peru, 
Honduras, 
Guatemala

FSC Potato, beans, maize 3

CEC, 201722 English Cross-
sectional

Mexico FSC Food 3

Chaboud, 
201723

Chaboud and 
Moustier, 
202124

English Case 
report

Colombia - 
Cali

FSC Tomatoes 2

Dal’Magro 
and Talamini, 
201925

English Case 
report

Brazil - NI - 
NI**

FSC Cereals, roots and 
tubers; Pulses; Fruits 
and vegetables; 
meat; �sh and 
seafood; milk

2

Velasco et 
al.,201926

Spanish Cross-
sectional

Ecuador, 
Peru

FSC Potato 2

Bedoya-
Perales and 
Dal Magro, 
202127

English Cross-
sectional

Peru FSC Fruits and 
vegetables, roots 
and tubers, �sh and 
seafood

3

*FSC: Food supply chain, **NI: Not informed, ***Quality studies.

Source: Authors.
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and traders (n=9)1,21-28; only farmers (n=4)14-17 
or only traders (n=3)18-20 were respondents in 
the selected articles. Most studies have evaluat-
ed the entire food supply chain (n=9)1,21-28, three 
of them assessed the distribution18-20 and four 
studies focused on post-harvest handling and 
storage14-17. �e individual quality of the assessed 
studies ranged from 1 to 3 (Chart 3). Only seven 
studies (43.7%) presented better methodological 
quality, demonstrating the need for more robust 
studies with reliable and rigorous methodology 
to produce scienti�c evidence on the topic.

Results recorded in the selected studies were 
organized based on food loss and food waste 
concepts due to deterioration and losses at pro-
duction level and to deterioration at distribution/
retail1,6. Chart 4 presents results in primary stud-
ies about food losses at initial FSC stages, Chart 
5 shows results recorded for food waste at distri-
bution and Chart 6 presents food loss and waste 
at all FSC stages.

Based on Charts 4 and 6, the total number 
of 13 selected studies reported food loss1,14-17,21-

28. One study evidenced 2,220 kg/year of food 
loss per capita in Latin America1. Eleven studies 
mentioned food losses at food supply chain’s ear-
ly and middle stages 1,14-17,21,22,24-28, mainly during 
storage14,15,17,26-28. �e study carried out in Peru 
and Ecuador showed major food loss frequency 
at food production, before harvest (>70%)27. �e 
Colombian studies showed FLW higher in farms 
(58%) than in trade (22%) and retail establish-
ments (25%), but FLW rates tended to be concen-
trated in few cultures - tomatoes’ FLW reached 
11.2%, on average)24,25. �e largest FLW rates in 
Peru were related to farm size; smaller farms ac-
counted for higher food loss rates27.

Food commodities with the highest loss rates 
encompass fruits and vegetables, roots and tu-
bers, and cereals1,26,28. 

�e main food loss cause reports concerned 
�nancial, managerial and harvesting technique 

Chart 4. Food loss: results on each individual study of the scoping review.

Author, year Data of food loss
Factors in�uence the food 

loss

Impacts, destiny and initiatives to 

reduce food loss

Mendonza et 
al., 201713

Farmers (producers): FL 
was 6.6% a total production 
during storage.
Farmers (purchaser): FL 
was 1.5% a total production 
during storage

Excessive humidity or mis-
handling of moisture in the 
grain, rodents, rot, grain 
and environmental mois-
ture, fungal, birds and in-
sects

Destiny: for animals and human con-
sumption 
Initiatives to reduce: drying, control 
of pest focusing on rodent, moth and 
weevil control mostly (pastilla – pill – 
of a phosphine or phosphamine salt)

Quellhorst et 
al., 202014

FL occurs during storage 
for 86.6% of farmers

Rodents, insects, moisture, 
birds and other animals, 
the�

Initiatives to reduce: use of chemical 
control and natural products to man-
age pests

Conte et al., 
202016

Average harvest loss of 1.05 
bags (60 kilogram bags) per 
hectare 

Time of experience with 
soybean cultivation in the 
region, topographically less 
favorable areas for produc-
tion, outsourcing of har-
vesting Time of use of har-
vesting machines

Initiatives to reduce: innovative tech-
nologies employed in harvesting 
machines, wider platforms, training 
workers to master the adjustments 
and maintenance

Arends-
-Kuenning 
et al., 202215

Harvesting and storage are 
the most important stage 
where loss happens Per-
ceived amount of harvest 
loss: farmers who hire oth-
ers (120 kg per hectare or 
0.03 percent of total pro-
duction) farmers who har-
vest by themselves (88 kg 
per hectare or 0.02 percent 
of total production)

Training of the combine 
operator Person responsi-
ble for the harvest: farmers 
harvested the land by them-
selves or asked others to do 
so Farmers’ education level 
Moisture level Land size

Initiatives to reduce: to own and oper-
ate their own equipment, to provide 
resources for farmers to be able to 
harvest their own land by themselves, 
training for farmers to improve 
knowledge and skills, monitoring 
of the combine operators and better 
monitoring system when others har-
vest

Source: Authors.
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Chart 5. Food loss: results on each individual study of the scoping review.

Author, 

year
Data of food waste Factors in�uence the food waste

Impacts, destiny and initiatives to 

reduce food waste

Jica, 
201317

Average of the 
production of solid 
waste: by small 
commercial pro-
ducers is 1.36 Kg/
establishment/day

NI* Initiatives to reduce: separate recycla-
ble waste, donation recyclable resources 
(cardboard, paper, and plastics), program 
for collecting recyclables, publicize the 
concept of 3R: reduce (resource consump-
tion), reuse (what can be reused), and 
recycle (recycle what cannot be reused as 
raw material).

Santos et 
al., 202018

14.24% of all pur-
chases was discard-
ed weekly 
�e highest of loss-
es were bananas, 
papayas, tomatoes 
and peppers

Natural deterioration, lack of spe-
ci�c conservation, storage facilities 
and excessive customer handling. 
In the stands the recently arrived 
fruits and vegetables were placed 
on top of the ones that were al-
ready in place and lack of order in 
the replacement of old products 
contributed to increased losses.
Conditions of the vehicles used to 
transport fruits and vegetables had 
inadequate hygiene and refrigera-
tion. �e reception and packaging 
practices were inadequate.

Destiny: donation to organizations or eco-
nomically vulnerable individuals (35%) or 
consumption by the sellers and their fam-
ilies (9%).
Initiatives to reduce: packing products 
carefully, to cover/protect, watering the 
green leafy vegetables throughout the 
day, requesting only the necessary supply, 
keeping the workplace clean 

Silva et 
al., 202119

�e higher percent-
ages of loss were 
fruits and vegeta-
bles, �shmonger, 
butchery, and 
bakery. 
�e overall average 
loss rate reached 
8.9% of gross rev-
enue.

An operational breakdown
External the� and internal the�
Administrative errors

Initiatives to reduce: discounts on prod-
ucts reaching their expiry dates, having a 
loss prevention department, strict quality 
control for the reception of products, au-
dits, minimum stock, e�cient handling 
of products, sta� training, preference for 
local suppliers, the use of processing and 
packaging technologies, inventory turn-
over between stores, raising awareness 
of customers regarding the handling of 
products, to send recyclable material to re-
cycling institutions, donation food before 
the expiry date (food banks), production 
of biogas through anaerobic digestion, 
incineration with energy recovery, genera-
tion of new products (conversion of organ-
ic waste into fertilizer)

*NI: not informed.

Source: Authors.

limitations; storage and di�cult climatic condi-
tions; as well as poor infrastructure, and pack-
aging and marketing systems 1,15,16,20,21,22,26,27. �e 
main factors in�uencing such losses in the select-
ed studies were climatic factors, excessive humid-
ity; as well as the presence of rodents, fungi, birds 
and insects; and low seed quality14,15,17,21,22,24-28. 
One of the selected studies mentioned the� as 
one of the causes of food loss15. 

According to farmers, losses are caused in 
small food (potatoes, for example) during har-
vest, mechanical damage due to mistaken hoe 
using, low market price, lack of manpower, and 
inexperienced employees. Losses during harvest 
are caused by poor quality of food (potatoes, for 
example) inserted into the bags, hit during trans-
portation or food that is accidentally smashed 
during separation. Losses at the storage stage 
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Chart 6. Food loss and waste: results on each individual study of the scoping review.

Author, year Data of food loss and waste
Factors in�uence the 

food loss and waste

Impacts, destiny and initiatives 

to reduce food loss and waste

Gustavsson et 
al., 20111

FL was 2220kg/per capita/per year 
in Latin America and occurs in the 
early and middle stages of the FSC. 
Estimated waste percentages:
Cereals: 17% (FL); 14% (FW); 
Roots and tubers: 40% (FL); 7% 
(FW); Oilseeds and pulses: 17% 
(FL); 4%(FW); Fruits and vegeta-
bles: 50% (FL); 22% (FW); Meat: 
11,4% (FL); 11% (FW); Fish and 
seafood: 19,7% (FL); 14% (FW); 
Milk:11,5% (FL); 12% (FW)

Financial, manageri-
al and technical lim-
itations in harvesting 
techniques, storage 
and cooling facilities in 
di�cult climatic con-
ditions, infrastructure, 
packaging and market-
ing systems

NI

Delgado et al., 
201720

Delgado et al., 
202121

Loss �uctuates between 6 and 25% 
of total production and of the total 
produced value.
Loss at the producer level (60 to 
80%) of the total value chain loss; 
at the middleman (7%) and pro-
cessor levels (19%).

Pests and diseases, lack 
of harvesting tech-
niques, lack of train-
ing and experience in 
selecting the produce, 
post‐harvest activities, 
lack of storage facilities 
and e�cient transport 
systems

Use of improved seeds

CEC, 201722 FLW was 28 million tonnes by year 
in Mexico: Pre-harvest: 9 million 
tonnes
Post-harvest: 5 million tonnes
Processing: 5 million tonnes
Distribution: 5 million tonnes
FLW is 249 kilograms/person/year 
in Mexico:
Pre-harvest: 83 kilograms
Post-harvest: 44 kilograms
Processing: 45 kilograms
Distribution: 40 kilograms

Overproduction by 
processors, whole-
salers and retailers, 
product damage, lack 
of cold-chain infra-
structure (refrigeration 
during transportation 
and storage), rigid 
food-grading speci�ca-
tions, varying customer 
demand, market �uctu-
ations

Impacts (per year):  Life-Cy-
cle Greenhouse Gas Emissions 
for Land�lled FLW: 49 million 
tonnes CO2; Fertilizer Use: 0.63 
million tonnes; Water use 2.7 
billion m3; Wasted Cropland: 4.4 
million ha; Energy Use: 3.4 1018 
Joules 
Initiatives to reduce: reducing 
portion sizes, increasing market-
ability, standardizing date labels, 
packaging adjustments, improv-
ing cold-chain management, 
�nancial incentives for food do-
nation, online food rescue plat-
forms, feeding animals

Chaboud, 
201723

Chaboud and 
Moustier, 
202124

FLW are higher at farm stage: farm-
ers (58%), traders (22%) and retail-
ers (25%).
�e average rate of FLW was 0.5% 
per trader and 1.7% per retailer.
Producers: 10% report a FLW of at 
least 32.1% while 5% lose more than 
55.6% of the tomatoes harvested.
Retailers: 5% declare that they 
throw away at least 10% of tomatoes 
purchased, while 81% of the re-
spondents throw away less than 2%.

Diseases and pests Destiny: own consumption and 
donation 
Initiatives to reduce: pest and dis-
ease control at pre- and post-har-
vest stages

it continues

o�en happen due to the presence of moth and 
insects in the storage area. Retailers and whole-

salers state that food losses are caused by me-
chanical damage to the product27.
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Author, year Data of food loss and waste
Factors in�uence the 

food loss and waste

Impacts, destiny and initiatives 

to reduce food loss and waste

Dal’Magro 
and Talamini, 
201925

Agricultural production (AP) 
(26.26%) and processing and 
packaging (PP) (24.67%): of fruits 
and vegetables, roots and tubers 
and cereals. 
In the 2007 the FLW was 77.7 mil-
lion tons: AP (20.4 million) and 
PP (19.2 million). Between 2007 
and 2013 was 82.1 million tons 
per year: AP (21.1 million) and PP 
(19.8 million).
Distribution and consumption: 
larger quantities of fruits and vege-
tables, cereals and milk. 

NI Initiatives to reduce: donation for 
food banks, modernization of the 
supply centers, research related 
to pest management, agroindus-
trialization and food processing, 
post-harvest practices, packag-
ing, logistics and waste disposal, 
public purchases of food from 
family farming 

Velasco et 
al.,201926

Producers reported losses in Peru 
(82.5%) and in Ecuador (85.0%). 
In Peru the FL was: before the 
harvest (71.98%), le� in the 
�eld (34.81%), during the har-
vest (50.74%), during selection 
(14.45%), during storage (10.62%).
In Ecuador the FL was: before 
the harvest (71.59%), le� in the 
�eld (19.45%), during the har-
vest (61.86%), during selection 
(16.34%), during storage (3.11%).
In Peru, FLW di�erences depend-
ing on the size of the farm.

In Peru: climatic fac-
tors, with a lack of rain 
and frostspoor quality, 
mechanical damage 
and moth, insects.
In Ecuador:  climate, 
insects and poor seed 
quality, mechanical 
damage, excessive hu-
midity (storage), attack 
of moths.

NI

Bedoya-Pe-
rales and Dal 
Magro, 202127

12.8 million tonnes of FLW per 
year: mostly was during the 
pre-consumption steps (10.8 mil-
lion tonnes per year).
During the period 2007–2017, in 
Peru was 3.3 million tonnes in ag-
ricultural production, 2.3 million 
tonnes in post-harvest handling 
and storage, 3.5 million tonnes in 
processing and packaging, 1.7 mil-
lion tonnes in distribution.
�e group of fruits and vegetables, 
with roots and tubers, contributed 
65.13% of the total FLW �ow. �e 
groups of cereals and �sh totaled 
28.07%, and the group of pulses, 
meat, and milk represented 6.8% 
of FLW.

Unfavorable climatic 
conditions, pests, dis-
eases, lack of cold chain 
logistics, bad harvest 
technique and lack of 
labor, the market in-
consistency

Initiatives to reduce: to innovation 
in short food supply chains and 
short marketing circuits, valo-
rization of food manufacturing 
waste, intelligent food logistics 
and supply chain planning, mar-
keting infrastructure for farmers 

*NI: not informed.

Source: Authors.

Chart 6. Food loss and waste: results on each individual study of the scoping review.

One of the selected studies showed that do-
nation was practiced by 72% of farmers, 69% of 
traders and 44% of retailers. Home-consumption 

is retailers’ second favorite option to avoid the dis-
posal of unmarketable food. Farmers and traders 
never use food waste for home-consumption24. 
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One study suggested 1) food waste donations 
to food banks; 2) modernizing supply centers to 
mitigate food losses due to infrastructure con-
straints; 3) developing research related to pest 
management, agro-industrialization and food 
processing, post-harvest practices, packaging, 
logistics and waste disposal; 4) carrying out pub-
lic food purchases  from family farms, such as 
the Food Acquisition Program and the National 
School Feeding Program, as strategies to reduce 
FL26.

None of the selected studies presented results 
about the FL impact on Latin American coun-
tries.

Based on Charts 5 and 6, food waste was re-
ported in 12 studies1,18-28. �ree studies assessed 
the only distribution stage18-20. �e rate of pur-
chased food discarded on a weekly basis reached 
14.24%, it was mainly observed for banana, papa-
ya, tomato and pepper19,20,26. 

Fruits and vegetables are lost due to natural 
food deterioration, since it is accelerated by lack 
of speci�c conservation procedures, poor storage 
facilities, excessive customers’ food handling and 
by inadequate material management (inappro-
priate replacement and vehicles’ poor transport 
conditions)19,20. �is authors also pointed out that 
food waste is also related to purchased food vol-
ume and farm income; higher income results in 
buying higher volumes of food and, consequent-
ly, in greater losses19.

�e other factors in�uence the FW was lack 
of appropriate storage facilities and e�cient 
transport systems, varying customer demand, 
market �uctuations, market systems (diversity 
of supply channels in formal and informal food 
chains)21-23,28.

�e studies showed to initiatives to reduce 
FW such as separating recyclable waste, donat-
ing recyclable resources, carefully packaging 
products, ordering only what is necessary, keep-
ing the workplace clean, strict quality control 
when receiving products, team training, prefer-
ence by local suppliers and the use of processing 
and packaging technologies18-20. One study cited 
biogas production through anaerobic digestion, 
incineration with energy recovery, generation of 
new products (conversion of organic waste into 
fertilizer)20.

Only one study cited the impact of FLW in 
greenhouse gas emissions for land�lled, fertilizer 
use, biodiversity loss, water and energy use23.

Similar in Latin America countries, the larg-
est amount of FLW in Turkey is generated in the 
initial steps of the FSC. But in Turkey the mostly 

FLW concentrated in the agricultural production 
step. �is process generates loss of approximately 
13.7 million tons, and it corresponds to 11.9% of 
the total food produced in Turkey29,30. �e main 
reasons reported for FLW were lack of coopera-
tion, using traditional methods, rejection to new 
agricultural knowledge and technologies, using 
fertilizers and pesticides, damage to crops (tuber 
cutting, early uprooting, among others) and poor 
storage conditions29. 

In the Sub-Saharan Africa (SSA) the esti-
mates for all food lost is roughly 37% the total of 
produced food, or 120-170 kg/year per capita31. 
�ere is consensus that it mostly happens in SSA 
at the middle FSC stages. Grains and cereals are 
lost during post-harvest handling and storage in 
farm, whereas fresh products, meat and seafood 
losses mainly happen at the processing, packag-
ing and distribution stages in SSA1,32,33. 

In the United States (USA), the biggest FSC 
losses happen at the middle FSC stages, mainly at 
the food handling and processing stages (15%). 
However, higher FW values were observed at 
consumer level – it reached 21%. Based on these 
results, food is lost at early FSC stages or wasted 
at the �nal consumer stage, in the USA34. 

It is important to highlighting the impossibil-
ity of comparing �ndings in the selected studies, 
because there was no data standardization. It was 
not only di�cult comparing values due to in-
cluded crop di�erences, value chain levels, scales, 
agroecologies, seasonality and geography, but 
also because of the o�en unsatisfactory adopted 
methodologies31,35. 

Furthermore, FLW data were relatively un-
derexplored and recorded, mainly in Latin Amer-
ican studies10. In total, 11 of the 20 Latin Amer-
ican countries did not have a single research on 
FLW. Brazil stood out for being the most produc-
tive country in terms of scienti�c research on this 
topic among the nine countries with publications 
in this �eld. 

Such a shortage in research development on 
FLW in Latina American countries is similar to 
that observed for the Arabian world36. �e main 
factors justifying this scarcity of articles lies on 
lack of interest by local scientists in the subject; 
on the small number of local scientists in the 
FLW �eld, and on lack of governmental funding 
and support36. It is noteworthy that no attention 
was paid to other FSC stages, such as production 
before harvest, processing and packaging. 

Assumingly, there is no consensus on the 
golden methodology to evaluate FLW37, since 
all methodologies available present some limita-
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tions4. Methodologies range from modeling/sim-
ulation to direct observation, to residual meth-
ods. All these methodologies are suitable when 
they are appropriately used, but they can be easily 
misused and misinterpreted31. 

Lack of standardized measurement proto-
cols associated with data scarcity leads to wide-
ly varying FLW estimates in the international 
literature, as well as to uncertainties about the 
estimated volumes2,38. However, FLW quanti�ca-
tion is only the �rst step allowing the best under-
standing about how much, why and where FLW 
happens8,24. And the report by the United Nations 
Environment Programme (PNUA) published in 
2021 presents a methodology for countries to 
quantify food waste at the level of households, 
food services and food trade2. 

It is important measuring food losses or 
waste generation, at each FSC stage, for manage-
rial purposes1. Better data measuring and mon-
itoring aim at helping to better understand the 
social, economic and environmental impacts of 
FLW, at identifying the hotspots where actions 
should be prioritized, at developing long-term 
scenarios to inform relevant policy-making, at 
understanding what policies and strategies have 
been most-e�ective at achieving FLW reduction 
and at, overall, contributing to FLW reduction 
and to food system sustainability8. 

One of the main results of this literature re-
view lies on the low expressiveness, or lack, of 
studies introducing and discussing the econom-
ic, environmental and social impacts of food loss 
and waste. Food losses represent the waste of 
production resources such as land, water, energy 
and inputs39. 

FAO quanti�ed the food wastage footprint 
on natural resources and showed that total car-
bon footprint of food wastage, including land 
use change, is around 4.4 GtCO

2
 eq per year. �e 

carbon footprint of a food product is the total 
amount of GHG emitted throughout its lifecy-
cle, expressed in kilograms of CO

2
-equivalents40. 

It should be noted that producing food that will 
not be consumed leads to unnecessary CO

2 
emis-

sions, in addition to food economic value loss. 
In addition, economically avoidable food losses 
have direct, and negative impact, on both farm-
ers and consumers’ income; these people can 
live on the margins of food insecurity. Moreover, 
food loss reduction could have immediate and 
signi�cant impact on the livelihood of these pop-
ulations39.

Reducing FLW is crucial and it can contrib-
ute to higher e�ciency and yield of water, land 

and nutrient resources, as well as lead to a more 
environmentally sustainable agricultural produc-
tion and consumption system7. Source reduction 
and prevention strategies are the favorite meth-
ods to achieve FLW reduction. 

Other potential solutions include feeding peo-
ple in food banks and other donation programs, 
using animal feed, industrial use of food waste 
such as fuel rendering and conversion, using it for 
composting, and �nally (as last resort) discharg-
ing it in land�lls or using it in incinerators39. 

Other preventive actions need to be consid-
ered, namely: avoiding food overproduction or 
surplus at production and consumption stages; 
preventing avoidable waste generation by means 
of the food value chain; providing knowledge 
and information to consumers and educating 
them about the monetary value of environmen-
tal food–waste externalities; educating individ-
uals and do community interventions to ensure 
“cascade training”; and allocating production 
surpluses through redistribution networks, insti-
tutions and food banks to people who are facing 
food insecurity7. Education is related to preven-
tion methods that act directly to change the be-
haviors, mindsets, and awareness of all involved 
in the food chain41. 

However, there must also be governmen-
tal actions for the implementation of programs 
and public policies aimed at reducing the FWL 
through the establishment of goals and mitiga-
tion of factors that cause waste. �e implemen-
tation of policies is an e�cient way to involve the 
di�erent actors in the FSC because it forces them 
to prioritize the prevention and minimization of 
FWL in their business. �ese policies need to be 
inspected and supervised to ensure compliance 
with the guidelines41.

Potential limitations of this review should be 
taken into consideration. �e main expressive 
terms of the theme were not indexed. Although 
a wide search was performed, with no language 
or time-related limits, a small number of articles 
about FLW was found. �e shortage of articles 
may reveal that the subject has not yet been the 
subject of studies, involving the adoption of dif-
ferent designs and strategies. Most studies were 
carried out in Brazil; therefore, most results 
only represent the Brazilian FLW. �e scarcity 
of studies on FLW available in scienti�c databas-
es24 points towards low investment in research 
focused on this topic, mainly in Latin American 
countries10. �us, understanding how much, why 
and where FLW takes place may be greater than 
the one found in this study.
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Despite of mentioned limitations, the current 
study has several strengths, such as using a rig-
orous methodology based on PRISMA-ScR (Pre-
ferred Reporting Items for Systematic reviews 
and Meta-Analyses extension for Scoping Re-
views) guidelines; providing a comprehensive lit-
erature search that encompassed seven electronic 
databases (PubMed, EMBASE, SCOPUS, Web 
of Science, Agricola, EBSCO’S Academic Search 
Ultimate, Cab Direct); search, selection and data 
extraction in separate, and in duplicate, by two 
researchers, based on third-party disagreement 
solution; and presenting well-de�ned inclusion 

criteria that have prioritized studies focused on 
FLW in Latin American countries.

Conclusion

In conclusion, Latin American countries account 
for high rates of food loss, which is featured by 
decreased amount and quality of food in the �rst 
three FSC stages, mainly during storage. �e main 
causes of FSC in these countries are related to �-
nancial, managerial and operational limitations 
during food collection, storage and refrigeration.
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