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ABSTRACT 

Fruits and vegetables are the horticultural crops playing a significant role in Ethiopia’s food security, 

livelihood, and economy. However, the postharvest loss results are a severe challenge for the producers, 

and this review summarizes this problem. The total postharvest loss of horticultural crops, including fruits 

and vegetables, at various stages: harvesting, storage, transportation, and marketing ranges from 15 to 70%. 

Postharvest loss of vegetables alone is about 40%. Fruits like mango, banana, papaya, avocado, sweet or-

ange, etc., take the largest share of the total postharvest loss. The postharvest causes of losses are diseases, 

insects, rodents, thefts, mechanical damage, premature harvesting, harvesting of overmature crops, im-

proper harvesting and storage techniques, shortage of appropriate packaging and marketing system, sea-

sonal fluctuation of the products, and gender inequality. Therefore, applying a possible and convenient loss 

reduction strategy is imperative to increase the supply of fruits and vegetables in the country. 
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INTRODUCTION 

 

Postharvest loss (PHL) is defined as the meas-

urable quantitative and qualitative loss of products 

at any point in the postharvest chain, from harvest 

to consumption (Kikulwe et al. 2018). This leads 

to food losses and significant economic losses 

(Gross et al. 2000). The report found that nearly 

800 million people, one in nine globally, are mal-

nourished and that more than a billion tons of food 

never end up with consumers. However, the extent 

of PHLs varies between developed and developing 

countries. Plant foods (e.g., cereals, fruits, vegeta-

bles, tubers, legumes) and dairy together account 

for 92% of total food losses in developing countries, 

with the remaining 8% being meat (4%) and fish 

(4%) (Kader et al. 2012). Food loss in low-income 

countries mainly occurs in the early and middle 

stages of the food supply chain, with less amount 

wasted at the consumer level (Parfitt et al. 2010). 

According to Parfitt et al. (2010), inadequate har-

vesting stage, poor harvesting technique, transport, 

lack of a cold chain system, inadequate storage fa-

cilities, limited processing knowledge, and a lack of 

appropriate packaging and trading facilities are the 

main drivers of high PHLs in developing countries. 

Losses in developed countries are likely to be 

low in the middle of the supply chain and relatively 

high at the consumer level (Hodges et al. 2011). 

Minimal mid-stage losses can be attributed to more 

efficient farming systems, better transport, better 

management, storage, extensive and efficient cold 

chain systems, and processing plants that ensure that 

the major part of the harvested product is delivered 

to the markets (Parfitt et al. 2010; Hodges et al. 2011). 

Fruits and vegetables are important horticul-

tural crops used in developed and developing 

countries. A report from sub-Saharan Africa found 

that net fruit and vegetable production is estimated 

at 230 million tons per year (Gustavsson et al. 2011).  
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On average, about 30–40% of the total product is 

lost or thrown away upon exiting the farm gate for 

various reasons (Salami et al. 2010). The scale of 

PHLs can range from 5 to 35% in developed countries 

and from 20 to 50% in developing countries (Hailu & 

Derbew 2015). The postharvest period has a serious 

impact on food security, human health, and the envi-

ronment (Lipinski et al. 2013). 

Ethiopia is one of the sub-Saharan African 

countries on the verge of severe food insecurity and 

poverty (FAO 2019). Agricultural production fails to 

meet total domestic food needs, and nearly half of the 

population lives in absolute poverty due to, among 

others, pre- and postharvest food loss (FAO 2018). 

To achieve the goals of ensuring food security in the 

country, it is very important to design an appropriate 

pre- and postharvest management strategy. 

Research on fruits and vegetables began in the 

early 1970s in some research centers, and cultivar 

breeding was initially the main area of research ac-

tivity (Awole et al. 2011; Tigist et al. 2013). How-

ever, there is still a significant information gap on 

the harvested PHL status and fruit and vegetable 

handling practices in the country. Therefore, this re-

view article was intended to summarize the scien-

tific literature on fruit and vegetable handling prac-

tices in Ethiopia and PHLs. 

The production system of fruits and vegetables in 

Ethiopia 

Large numbers of farmers, farmers’ unions, and pri-

vate investors have been taking place in horticulture 

crops produced in the country (Banjaw 2017). The 

total production area of fruits and vegetables is esti-

mated to be about 267,000 ha (42% was vegetables, 

41% was roots and tuber crops excluding enset, 

“false banana”, Ensete ventricosum, and 17% was 

fruit crops) in 2019. Banana takes approx. 56.79% 

and avocado 17.26% of the total area occupied by 

fruits, respectively. Generally, more than 

7,774,306.92 quintals of fruit crops were produced 

this year from a total of 11390 ha of land (Bachewe 

& Minten 2021). Bananas, mangoes, avocados, pa-

payas, and oranges took up 63.49%, 13.50%, 

10.47%, 6.99%, and 3.93% of the total fruits pro-

duced, respectively (Hengsdijk et al. 2021). 

Vegetable crops of economic importance in the 

country include pepper, kale (Ethiopian cabbage), 

onion, tomato, chilies, carrot, garlic, and cabbages, 

where red peppers and Ethiopian cabbage takes the 

lion’s share, 73.09% and 16.33%, respectively 

(CSA 2018; Hengsdijk et al. 2021). 

The area coverage of vegetables increased 

from 71,600 ha with a total yield of 59,000 tons in 

2009 to 112,140 ha with a total production of 

1,150,000 tons in 2019 (Hengsdijk et al. 2021). Veg-

etables like tomato, onion, capsicum, and snap 

beans are mostly produced in hot semi-arid areas at 

rain-fed irrigation, particularly in the Rift Valley. In 

contrast, the highland offers favorable growing con-

ditions to produce cool-season vegetables like kale, 

cabbage, garlic, shallot, carrot, and beetroot (Hus-

sen et al. 2013). The production is done mainly by 

small-scale producers, estimated to be about 5.7 

million farmers and that produces about 95% of the 

fresh vegetables supplied to domestic and regional 

markets (Deribe & Mintesnot 2016). 

Generally, commercial production of horticul-

tural crops has been increasing in recent years due 

to the expansion of state farms, for example, Ethio-

pian Horticulture Development Corporation, and 

the increasing number of private investors, national 

and international entrepreneurs, in the sector 

(Joosten 2011). Commercial production is highly 

done in the Rift Valley areas due to the availability 

of irrigation facilities, water accessibility, and prox-

imity to agro-processing industries (Deribe & Mint-

esnot 2016), and also because of increased exports 

to Djibouti, Somalia, South Sudan, Sudan, the Mid-

dle East, and European markets (Tabor & Yesuf 

2012). Generally, the production of fruits and vege-

tables has shown a rapidly increasing trend since 

2003 (Figs. 1 and 2). An increase has been also re-

ported for export (Table 1). 
 

 
Figure 1. Trends of fruit production in Ethiopia from 1960 to 2018 

(CSA 2000, 2002, 2004, 2006, 2008, 2010, 2014, 2016, and 2018)  
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Figure 2. Trends of vegetable production in Ethiopia from 1993 to 2018 

(CSA 2000, 2002, 2004, 2006, 2008, 2010, 2014, 2016, and 2018) 
 
 
 
Table 1. Fruit and vegetable exports from Ethiopia (US$) 
(Chauvin et al. 2012) 

 

Year Income (US$) 

1980 21030 

1990 42500 

2000 28510 

2010 76500 

2018 84300 

 
 

Postharvest losses of fruits and vegetables in 

Ethiopia 

Fruits and vegetables are known for their high return 

per unit of time and area but a significant percentage 

of PHLs significantly reduced it (Chauvin et al. 

2012; Debela et al. 2011; Tilahun 2010). However, 

the quantitative and qualitative information on PHL 

remains scarce due to the minimal work conducted 

on the issue (Workneh et al. 2011; Workneh et al. 

2012; Emana et al. 2017). The report made 15 years 

ago indicated that PHL of perishable horticultural 

commodities, including fruits and vegetables, ac-

counted for about 30–40% of the total production 

(Debela et al. 2011). Ten years later, the loss was 

estimated to be 15–70% and was related to various 

levels such as harvesting, sorting, cleaning, han-

dling and packing, transportation, storage, distribu-

tion or marketing, and processing (Urge et al. 2014; 

Banjaw 2017; Emana et al. 2017). Recently, 

Mezgebe et al. (2016) reported that about 30% of 

households lost about 30% of their total fruit pro-

duce, 21.62% of households lost 10% of their vege-

table produce, 50% of root crop production, and 

60% of other cash crop production. Further detailed 

information is in the papers by Rahiel et al. (2018) 

and Bantayehu et al. (2018). 

A high amount of PHLs concern fruits like 

mango, banana, papaya, avocado, sweet orange, and 

some vegetables (Emana et al. 2017). For the other 

examples, please see papers from Kasso and Bekele 

(2018), Mebratie et al. (2015), Debela et al. (2011), 

Urge et al. (2014), and Hagos (2014). 

Preharvesting causes of fruit and vegetable losses 

Preharvest conditions could strongly affect the shelf 

life and qualities of perishable horticultural crops 

(Rahiel et al. 2018). The following major con-

straints are in Ethiopia: a shortage of improved cul-

tivars and relying on own seeds of lower productiv-

ity, high fertilizer and seed prices, and the high price 

of fuel for pumping water for irrigation (Emana 

2010; Rahiel et al. 2018). Other preharvesting fac-

tors that lower product quality are: the high cost of 

pesticides and improved seeds, lack of adequate 

pesticides and herbicides, the inadequacy of irriga-

tion water, inadequate irrigation facilities, limited 

knowledge about proper production, and inadequate 

credit services (Hailu 2016). The study made at 

South Wollo, for instance, showed that there is lim-

ited access to irrigation water during the winter sea-

son (Hussen et al. 2013) and irregularity of the irri-

gation before harvesting also decreased the shelf life 

and sensory quality of fruits and vegetables in the 

Northern part of Ethiopia (Rahiel et al. 2018). 

In addition to poor cultural practices such as 

farmland selection, crop and cultivar choosing, 

seeding, weeding, harvesting of the crops using tra-

ditional tools, and crop rotation, diseases and pests 

at a critical time were also reported to be the prehar-

vesting causes of fruit and vegetable loss 

(Bantayehu et al. 2018). Potato, head cabbage, to-

mato, apple, and citrus are the most widely affected 

crops by diseases and pests (Bantayehu et al. 2018; 

Rahiel et al. 2018). Also, fluctuations of production 

and prices have to be included in the preharvesting 

factors contributing to the PHL of fruits and vegeta-

bles (Alamerie et al. 2014).  
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Causes of fruit and vegetable postharvest loss 

Improper maturity stage  

The maturity stage is the most critical factor for de-

termining fruit and vegetable quality. Fruits picked 

too early have lower quality, are susceptible to phys-

iological disorders, and have a shorter storage life 

than the fruits picked at the proper maturity (Arah 

et al. 2015). Inappropriate harvesting time is the ma-

jor problem for the PHL of fruits and vegetables in 

Ethiopia. For instance, the study made around Ha-

wassa showed a high proportion of unmarketable 

avocado fruits in the total yield (Bereda 2016). The 

harvesting of immature fruits and sun damage is the 

leading cause of banana loss in central Ethiopia. 

Most farmers decide to harvest immature fruits 

when they rapidly need money (Mebratie et al. 

2015), even if most fruits are lost at the farmer’s 

level during storage time. Similarly, overripe fruits 

are lost in a high percentage (Humble & Reneby 

2014). Hence, harvesting fruits at the proper ma-

turity stage helps to attain their high quality and re-

duces the possibility of PHL (Mebratie et al. 2015). 

Harvesting techniques 

In Ethiopia, severe PHL and quality deterioration of 

horticultural crops occur during harvesting, followed 

by marketing, transportation, and storage time (Ban-

jaw 2017). The harvesting system is conventional; the 

producers do not have enough knowledge regarding 

how and when to collect, and the tools used to harvest, 

sticks, sickle, spade, hoe, and ax, are not able to main-

tain the proper quality of the produce (Emana et al. 

2015). Harvesting is mostly manual with the use of 

long sticks with a hook attached to the end (for fruits) 

and manual digging (for vegetables). These kinds of 

harvesting cause high PHL due to the increased possi-

bility of injury and deterioration due to the increased 

possibility of microbial infection (Bantayehu et al. 

2018; Rahiel et al. 2018; Parmar et al. 2017). About 

76% of the producers and 60% of the traders encoun-

tered high PHL of tomatoes due to the physical dam-

age during harvesting and transportation in eastern 

Ethiopia (Emana et al. 2015). Humble and Reneby 

(2014) reported that the most significant PHL of avo-

cado is the result of the cracking down during harvest-

ing. Harvesting of the injured sweet potato (up to 

40%) is common in some parts of the country (Mitiku 

& Gutema 2017). Other reports on the bad harvesting 

techniques that affect the fruit and vegetable losses are 

published by Emana et al. (2015), Bereda (2016), and 

Rahiel et al. (2018). 

Improper storage methods 

In Ethiopia, the storage techniques and instruments 

used are traditional and very poorly to maintain the 

required level of storage quality (Debela et al. 2011; 

Workneh et al. 2012). For example, most farmers 

store avocados before transporting them to the mar-

kets at their homestead, without cooling. Fruits are 

stored without cooling also at trading (Humble & 

Reneby 2014). The study conducted in Gondar town, 

for example, showed that only 31.1% of the shops 

store physically injured and spoiled fruits separately 

from healthy ones (Banjaw 2017; Gultie et al. 2013). 

Generally, farmers have faced significant challenges 

in storing fruits and vegetables due to the shortage 

of appropriate storage conditions in the country 

(Banjaw 2017). 

Improper packaging method 

A well-designed packaging method helps to reduce 

damage to horticultural products, particularly per-

ishable ones such as fruits and vegetables (Fellows 

2011). In Ethiopia, several traditional packaging 

materials are used to hold agricultural products, but 

there is a shortage of standardized packaging mate-

rials for fruits and vegetables (Bereda 2016). The 

common are wooden boxes, baskets, plastic bags, 

and sacks (Kuyu & Tola 2018). In the Bahirdar area, 

80.7% of the farmers use wooden boxes, 16.1% 

sacks, and 3.2% plastic boxes for packaging the fruit 

products, mainly mango and sweet orange (Des-

salegn et al. 2016). The wooden boxes are too big 

(30–50 kg holding capacity) and too rough to pro-

tect the fruits on the bottom, which causes crushing 

and bruising during transportation (Mebratie et al. 

2015).  

Bananas are transported mostly in wooden 

boxes, baskets, or plastic bags and mango, avocado, 

papaya, and sweet orange – in sacks (Debela et al. 

2011). In a few parts of the country, jute sacks are 

used as packaging materials for the fruits like 

mango and avocado, which are poor in ventilation 

and do not protect the fruits from mechanical dam-

age and compression (Humble & Reneby 2014).  
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Leafy vegetables such as cabbage, lettuce, spinach, 

and Swiss chard are packed using sacks of local ma-

terials (Rahiel et al. 2018). Generally, all packaging 

materials are traditional and rudimentary to main-

tain the required quality of the products and prolong 

the shelf life. As a result, farmers face severe PHLs 

in their products before they arrive at the consumer 

level (Debela et al. 2011; Mebratie et al. 2015; 

Bantayehu et al. 2018; Rahiel et al. 2018). 

Improper transportation and marketing 

In Ethiopia, the transportation mechanisms used for 

horticultural products are human backs and shoul-

ders, animals (donkey, horse, or mule), and rarely 

trucks (Humble & Reneby 2014; Mebratie et al. 

2015; Dessalegn et al. 2016; Emana et al. 2017). In 

most cases, both farmers and traders use carts and 

human labor for short-distance transport. Such 

transportation methods predispose the products to 

overheat and mechanical damage (Mebratie et al. 

2015; Dessalegn et al. 2016; Kuyu & Tola 2018). 

Agents collecting products from farms use vehicles 

(Emana et al. 2015), however, the cars do not have 

ventilation facilities to transport highly perishable 

commodities such as fruits (Dessalegn et al. 2016). 

According to Hussen et al. (2013), such meth-

ods of transportation contributed to 5–20% of the 

total PHLs. The extending transport time of fruits 

and vegetables without using cushioning materials, 

in uncovered vehicles (Debela et al. 2011; Des-

salegn et al. 2016), together with mixing the prod-

ucts from different sources (Kuyu & Tola 2018), 

overfilling, and loading with other harmful chemi-

cals (Emana et al. 2017) are the other significant 

factors aggravating the PHL of fruits and vegetables. 

The problem with transportation concerns almost all 

parts of the country (Debela et al. 2011; Hussen et 

al. 2013; Mebratie et al. 2015). 

Effects of seasonal fluctuation, change 

Production of horticultural crops is highly seasonal 

based, and the price is inversely related to supply. 

The situation is worsened by the perishability of the 

products and poor storage facilities (Emana & Ge-

bremedhin 2007). The steep fall in market prices 

during harvest season has been the most common 

grievance of the Ethiopian farmers (Alamerie et al. 

2014; Haji 2008). The primary causes of seasonal 

variations are the greater availability of products in 

the main harvesting season, which forced them to 

sell them at 6–25% discounted prices for alterna-

tive uses (animal feed) (Parmar et al. 2017). The 

inability to absorb fruit and vegetables for storage 

results in the necessity for another utilization. Thus, 

the farmers were enforced to sell the products on 

the farm or at local markets (Hussen et al. 2013). 

Generally, poor market access is a common prob-

lem in most parts of the country (Teshome & Dürr 

2016). Lack of sufficient markets to absorb prod-

ucts, low price of the products at the market, lack 

of coordination among the producers to increase 

their bargaining power, imperfect pricing system, 

and lack of transparency in the market information 

are the other responsible factors for PHLs of fruits 

and vegetables (Emana et al. 2017). The lack of 

well-organized markets is highly considerable for 

producers, agents, and retailers engaging in tomato 

produce (Debela et al. 2011; Emana et al. 2017). 

Marketable vegetable supply is also significantly 

affected by lack of access to market information, 

farming experience, and distance from the market 

(Woldesenbet 2013). Besides, fruits and vegetables 

markets are characterized by unethical practices of 

cheating and information collusion that led to un-

competitive market behavior in the country (Teka 

2009).  

Effect of minimal technology adoption on post-

harvest loss 

The other important constraint in the PHL of fruits 

and vegetables in Ethiopia is the cost of postharvest 

technologies. The cost of procuring patented tech-

nologies even for local adaptation is prohibitive, and 

the lack of access to financing exacerbates the situ-

ation. Financing and investment in agriculture ven-

tures are the least priorities for the commercial and 

financial sector (FAO 2018). According to FAO 

(2018), where agricultural technologies have been 

made available, particular problems have arisen, for 

instance, in the area of mechanized harvesting and 

threshing with higher PHLs. These losses are not 

necessarily a result of the technology itself, but the 

ill use of the technology, like lack of adherence to 

the manufacturer’s specification in machine calibra-

tions or service requirements.  
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Practices of fruits and vegetables postharvest 

loss reduction in Ethiopia  

Even though the production of the horticultural 

crop is increasing very fast, the PHL of the product 

is also very significant, and there is meager and in-

sufficient government support to reduce a PHL 

(Banjaw 2017; Kasso & Bekele 2018). In most 

parts of the country, fruit and vegetable harvesting 

and trading is mainly done by youths and women 

(Dessalegn et al. 2016). Despite their paramount 

role in this activity, they have a small role in deci-

sion-making over the benefit obtained from the 

products (FAO 2018). In other ways, most farmers 

do not use preharvesting cautions to reduce the 

PHL and simply use traditional harvesting prac-

tices like handpicking or shriving, digging with 

equipment like sickle, spade, hoe, and ax. The poor 

preharvesting cautions result in mechanical dam-

ages like bruising, abrasion, sprouting, decay, 

chilling, rotting, and softening of the produce. 

Some farmers practice integrated pest management 

(IPM) to reduce the impact of pests in the northern 

part of Ethiopia, and some produce fruits and veg-

etables using inorganic farming systems. Some 

farmers also protect their fruits by covering them 

with local plastic materials. Nevertheless, the 

problem of fungal colonization of the outer part of 

fruits is repeatedly reported in some areas. Accord-

ing to Rahiel et al. (2018), about 36% of vegetables 

produce decay due to soft rot bacteria in the north-

ern region. Postharvest treatments like applying N-

benzyl adenine prolong the shelf life of leafy veg-

etables. The management practices slightly re-

duced the level of PHLs in fruits and vegetables; 

however, none of them were able to reduce the 

level of PHL to zero. Comparatively, IPM was bet-

ter in reducing the PHL. In most areas, diseases 

arising from preharvest and postharvest practices 

were the primary problem. Generally, the posthar-

vest management system of fruits and vegetables 

is inferior and unsatisfactory. Therefore, tremen-

dous efforts are required in harvesting, storage, and 

transportation of fruits, infrastructure establish-

ment, fruit processing, and capacity development 

throughout the country (Dessalegn et al. 2016; Ra-

hiel et al. 2018). 

 

Future scenarios of fruits and vegetable losses in 

Ethiopia  

The report indicated that the projected Ethiopian 

population will be increased from 83.7 million in 

2012 to 133.5 million in 2032 and 171.8 million in 

2050 (Parmar et al. 2017). In this regard, the de-

mand for food is expected to be doubled. If the ex-

tent of PHLs continues in this way and is not re-

duced in the future, the demand for food for this 

growing population will not be met. Therefore, fu-

ture activity should be focused on improving the 

preharvesting activities, harvesting system, and 

postharvest handling to minimize the problem of 

PHL. Reducing PHL can play a pivotal role in elim-

inating extreme hunger and malnutrition of the 

growing population by creating food availability 

and increasing food access, utilization, and stability 

(Gross et al. 2000). It is necessary to ensure that ad-

ditional production is consumed rather than lost. 

Therefore, designing PHL interventions of fruits 

and vegetables is one of the very imperative meth-

ods to broaden the economic, health, and environ-

mental implications for fruits and vegetables in the 

country (Gebremeskel 2018). 
 

CONCLUSION 
 

The present review indicates that postharvest 

loss of fruits and vegetables is a severe problem in 

Ethiopia, attributed to many human and natural fac-

tors. PHLs contribute significantly to food insecu-

rity and pose a serious problem to the livelihood of 

the society and the economy of the country as well. 

The attention given by the government, academi-

cians, and researchers to the reduction of PHL is de-

ficient. The management system being practiced 

and the existing policy are also not satisfactory to 

overcome the problem. Urgent government inter-

vention and integration work are, therefore, very 

imperative for effective and sustainable manage-

ment of the PHL. 
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