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Abstract 

One of the major problems facing African farmer, threatening sustainable food and environmental security are 

food losses and waste. Thus, it is a global challenge. 54% of the world's food waste occurs 'upstream' during 

production, post harvest handling and storage; only 46% happens 'downstream,' at the processing, distribution 

and consumption stages. This study analyzed post harvest losses in fruit marketing in Ilaro metropolis of Yewa 

South Local government area of Ogun State. Simple random sampling technique was used to select 116 fruits 

marketers. Well-structured questionnaires and interview schedule were used to obtain data on socio-economic 

characteristics of fruit marketers and factors contributed to fruit wastage. Data were analyzed using descriptive 

statistics and multiple regression analyses with different model distributions. The findings revealed that, Years 

of formal education, Storage system, Packaging materials for fruit, Distance from fruits source, Attractive forms 

of sales for fruits, Bad pricing of fruits, low standard transportation facilities and low level of demand for fruits 

were significant at 5% level to high level of post harvest losses among the fruits marketers. The mean loss for 

fruit wastage among fruits marketers in the study area is (₦ 5363.99) per month.  Therefore, Fruit marketers 

need to be trained through extension agents on the use of appropriate chemicals at pre and post harvest stage to 

prolong the availability of fresh produce for a long period of time by protecting them from pathogens and other 

environmental factors. They also need to be enlightened on careful handling and packaging of fruit.  
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Introduction  

One of the major problems facing African farmer, threatening sustainable food and environmental security are 

food losses and waste. Thus, it is a global challenge. Food losses refer to the decrease in edible food mass (dry 

matter) or nutritional value (quality) of food that was originally intended for human consumption (FAO, 2013). 

According to Aulakh and Regmi (2013), food waste is a subset of the food losses and is the loss of edible food 

due to human action or inaction such as throwing away produce, not consuming available food before its expiry 

date, or taking serving sizes beyond one’s ability to consume. Parfitt, J, Barthel, M & Macnaughton, S (2014,) 

says that the difference between food losses and food waste is that, food losses relates to early stages such as 

production, postharvest and processing stages of the food supply chain (FSC) and also refers to a system which 

needs investment in infrastructure, while Food waste is applied to later stages of the food supply chain (FSC), 

and generally relates to behavior of food suppliers (retailers) and consumers.  

Ajilore (2013) analyze the world current food situation and this shows that, almost 1.2 billion people are going 

hungry in the world and one-third are found in Africa with many being farmers. A report from Food and 

Agriculture Organization FAO (2011) shows that about 1.3 billion tons of food wastes are produced annually 

around the world at a direct economic cost of $750 billion.  Also Food and Agriculture Organization FAO 

(2013) reported that, 54% of the world's food waste occurs 'upstream' during production, postharvest handling 

and storage; only 46% happens 'downstream,' at the processing, distribution and consumption stages.  

Fruits and vegetables are a great source of vitamins and minerals. They contain substances which stimulate 

digestion in the body. Ali, M, Farooq, U & Shih Y.Y (2002), found that, more jobs per hectare on-farm and off-

farm can be created in fruits and vegetables than staple based agricultural enterprises. And this benefits farmers 

and landless laborers in both rural and urban areas.  Also marketing of fruits and vegetables contribute to the 

income of people living in both rural and urban residents.  

 In Nigeria enormous quantities of familiar tropical fruits such as mango, pineapple, plantain/banana, citrus, 

guava, pawpaw, watermelon and cucumber are produced. Busari A.O, Idris-Adeniyi, K.M & Lawal, A.O 

(2015), also mentioned variety of little known indigenous African fruits  that are produced in Nigeria; as African 
star apple (Chrysophyllum albidum), hog plum (Spondias mombin), native pear (Dacryodes edulis) and African 

or wild mango (Irvingia gabonensis).   Alao (2000) observed that production of fruit and vegetables is seasonal 
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in Nigeria and practically all fresh vegetables grown are consumed thereby resulting in a glut during the season 

and scarcity at off seasons. Due to their soft texture they are easily wounded as a result of harvesting, and other 

post harvest handling operation such as packaging, transportation and storage. A recent report from Ojewale, 

(2019) estimated post-harvest losses in Nigeria to range between 5% and 20% for grains; 20% for fish and as 

high as between 50% and 60% for tubers, fruits and vegetables. This is a huge loss of valuable food even when 

the minimum food requirement of the population is not met. 

Alao (2000) defined Post harvest loss of fruits and vegetables as the weight of wholesome edible product 

(exclusive of moisture content) that is normally consumed by human and that has been separated from the 

medium and sites of its immediate growth and production by deliberate human action with the intention of using 

it for human feeding but which for any reasons fails to be consumed by human. Not only quantity and quality 

but even the appearance of fruits and vegetables are affected, and their market value is reduced.  Post harvest 

losses of fruits and vegetables in Nigeria are aggravated by poor marketing, distribution and storage facilities. 

Aworh, (2005) reported that, the marketing system for fruits and vegetables in Nigeria consists of three stages.  

The first stage involves small holder farmers that offer small surpluses of produce to traders in the village 

markets or primary collection center. The second stage involves movement of accumulated produce along the 

market channel to secondary collection centers by the traders. The third stage involves the movement of the 

produce to central wholesale markets in urban centers. The produce is transported from the farm gate to the 

primary and secondary collection centers by means of farm animals or head loads, bicycles, carts, motor bikes 

and motor vehicles. And from there to urban central wholesale markets mainly in open, non refrigerated trucks 

with capacities ranging from less than 10 tones to 30 tones. Mustapha and Yahaya (2006) said that, complex and 

long chain of marketing system of fruits and vegetables between the farmers and consumers makes it difficult to 

assess the level of damage in many crops in Nigeria. The market margin from marketing of fruits determines the 

price and the income that will accrue to the farmers. 

According to Harvey, (1978) Fresh Fruit and vegetables have individual requirement with respect to temperature 

and other factors that must be provided for during the marketing process. Generally, the factors that helps reduce 

post harvest losses in fresh fruits and vegetable are synonymous with those that affect the maintenance of 

overall quality.  Aworh, (2004) reported that billions of naira runs annually in the post harvest losses of fruits.  

Busari et.al (2015), reported that, post harvest losses in Nigeria especially in fruits such as citrus, banana and 

pineapple are enormous, the marketing system of these fruits places about 75% of the burden of these losses on 

the fruits marketers. The marketing chain of these fruits involves buying in small quantities from scattered farm 

holdings and assembling the fruits in bulk for transportation to the urban centers.  

Nigerian fruits and vegetables have not been able to meet world standard because of poor harvest handling. So, 

it is important not only to grow more, but also to save what is grown at high cost because the cost of preventing 

losses after harvest in general is less than planting a similar amount of fruit and vegetable crop of the same 

quality.  The paper therefore, examines the socio-economic characteristics of fruit marketers, factors 

contributing to fruit wastage and determines the level of fruit wastage among fruits marketers using the best 

fitted regression model. 

Methodology 

The study was carried out in Ilaro metropolis in Yewa South Local Government area of Ogun state, Southwest 

of Nigeria. Ilaro is the headquarters of the Yewa South Local government, now known as YEWA LAND. 

Farming of arable crops and cash crops like cocoa, coffee, kola nuts, oranges, and pineapples is the main 

occupation of the majority of Yewa people while others engaged in trading, hawking, and agricultural 

processing. 

Simple random sampling technique was used to select one hundred and twenty (120) fruits marketers and only 

116 (96.7%) fruits marketers were used in the analysis of the study while the remaining were discarded due to 

incomplete and inadequate information. Hence, one hundred and sixteen (116) fruits marketers were selected to 

make the sample for the study. 

Data were collected with well-structured questionnaires and interview schedule from fruits marketers. Data 

collected includes information on socio-economic characteristics of fruit marketers such as gender, age, marital 

status, years of formal education and fruits marketing experience. Information on estimated monthly monetary 

value of fruit loss during fruits marketing. Also Information on factors contributed to fruit wastage such as 

storage system, distance from fruits source to market place, package materials of fruits from source, fruit sales 

encouragement, level of demand of fruit, pricing of fruit and standard transportation facility.  

https://en.wikipedia.org/wiki/Yewa_South
https://en.wikipedia.org/wiki/Cocoa_bean
https://en.wikipedia.org/wiki/Coffee_bean
https://en.wikipedia.org/wiki/Pineapple
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Data were analyzed with descriptive statistics and multiple regression models. The descriptive statistics that 

were employed in the study includes means, standard deviation, frequencies, percentages, and bar-chart .The 

multiple regression models that were used includes different model distributions such as Gumbel (GU) 

regression model, Normal(NO) regression model, Gamma(GA) regression model and Log Normal(LOGNO) 

regression model. 

Multiple linear regression models  

 

 

Where 

   = estimated monthly monetary value (N) of fruits loss during fruit marketing 

 = Constant 

= Regression coefficients 

 =   Gender 

   =    Age in years  

    =    Years of formal education 

    =    Fruits marketing experience in years 

   =  Storage system (dummy variable as 1 for refrigerator, 2 for basket, 3 for sacs, 4 for containers, 5 for 

others) 

=  Packaging materials for fruit from fruits source  

   =  Distance from fruits source in kilometers to market place. 

   =  Encouragement of sales for fruits   

=     Bad pricing of fruits  

 =   Seasonality 

=   low level of demand 

 = low standard transportation facilities  

   = Error term 

In order to use the regression model build in practice, the model should conform to the assumptions of linear 

regression. There are four principal assumptions which justify the use of linear regression models for purposes 
of inference or prediction. One of the assumptions is normality of the error distribution.  The assumption 

requiring a normal distribution applies only to the random error in the relationship between the independent 

variables and the dependent variable in a regression model.  Normal distribution is only important for the 
calculation of p values for significance testing, but this is only a consideration when the sample size is very 

small.  

In most cases, most data did not fit this assumption of regression.  Hence, four regression models based on 

different distributions were fitted into the data in order to obtain the best fitted model for the data.  

Results and Discussion 

The socio-economic characteristics of fruit marketers that were selected for this study are; gender, age, marital 

status, years of formal education and years of fruit marketing experience. Details are presented in Table 1.  It 

was found that, 62.1% of the fruit marketers are females while 37.9% are males. This implies that fruit 

marketing activities are dominated by women. Majority(69.8%) of the fruit marketers falls within the age of 30-

39 years, 21.6% falls within the age of 40-49 years, 6.9% falls within the age of 50-59 years and 1.7%  falls 

within the age of 20-29 years. Nearly (91.4%) all the fruit marketers in the study are married, 6% are divorced 

while 2.6% are windowed.  Half (50%) of the fruit marketers had secondary education, 30.2% had primary 
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education, 6.9% had tertiary education while 12.9% had no formal education. This implies that most of the fruit 

marketers had considerable level of formal education background that could enhance human capital 

development. 64.7% of the fruit marketers had marketing experience in the range of 1-10 years. 17.2% of the 

fruit marketers had marketing experience in the range of 11-20 years and 18.1% of the fruit marketers had 

marketing experience in the range of 21-30 years. 

                   Table 1: Socio-economic Characteristics of the Fruit Marketers. (n=116) 

 Characteristics                                               Frequency                                     Percentage 

Gender  

Male      44    37.9 

Female     72    62.1 

Total                                                           116    100 

Age grouped (years) 

20 – 29      2    1.7 

30 - 39                                                             81                                                      69.8 

40 - 49                                                             25                                             21.6 

50 -59     8     6.9 

Total                                                               116                                                    100 

Marital Status   

Married      106    91.4 

Divorce     7    6.0 

Window     3    2.6 

 Total     116    100 

Years of formal Education 

No formal education   15    12.9 

Primary education   35    30.2 

Secondary education   58    50 

Tertiary education   8    6.9 

Total     116    100 

Marketing experience  

1 – 10 years      75    64.7   

  

11 – 20 years    20    17.2 

21 – 30 years     21    18.1 

Total                                                 116    100                                                                                                                                                                    

Source: Field Survey, 2020 

Estimated Monthly Monetary Value of Fruit Loss during Fruits Marketing 

 

Comparison Results of Different Regression Models 

 Four regression models were compared and discussed as follows;  

                 

 

Table 2: Result of Different Regression Models 

Performance Indices Normal  Log – normal Gamma Gumbel 

   AIC 

   SBC 

2300.653 

2341.957 

2462.451 

2503.755 

2442.292 

2483.596 

2248.861 

2290.165 

Source: Field survey, 2020 

 

Estimated Loss by Fruit Markters

Amount

fre
qu

en
cy

0 5000 10000 15000 20000 25000 30000

0
10

20
30

40



              Proceedings of the 2
nd

 International Conference, The Federal Polytechnic, Ilaro, 10
th

 – 11
th

 Nov.,  2020 

633  Raimot Adepeju Lawal &Taiwo Olusola Ogunseitan 

  

Table 2 shows the comparison result of different regression models on the factors contributing to fruit wastage 

and the level of fruit wastage among fruits marketers in the study area. The Akaike information criterion (AIC) 

and Schwarz information criterion (SBC) was used in selecting the best fitted regression models. The result 

reveled that, normal model has AIC of 2300.653 and SBC of 2341.957, log – normal model has AIC of 

2462.451 and SBC of  2503.755, gamma model has AIC of  2442.292 and SBC of 2483.596 and  also gumbel 

model  has AIC of  2248.861 and SBC of  2290.165.  This implies that, the model with lowest AIC and SBC is 

chosen to be the best fitted regression model. Hence, gumbel model is the fitted regression model used for 

determining the factors contributing to fruit wastage and the level of fruit wastage among fruits marketers. 

The regression results shows that, the coefficient of  years of formal education, coefficient of  low level of 

demand for fruits and coefficient of  low standard  transportation facilities are positive and statistical highly 
significant as p < 5%  level. This implies that years of formal education, low level of demand for fruits and low 

standard transportation facilities are directly dependent on the level of post harvest losses. Coefficient of storage 
system is negative and statistical significant as p < 5% level.  This result implies that, as the level of storage 

system improves and increases, post harvest losses in fruit marketing  is drastically reduced. The implication of 

this is that efficient storage system will cost more money but, post harvest losses would be reduced.  

Furthermore, coefficient of packaging materials for fruits from fruits source, coefficient of distance (kilometers) 

from fruits source to market place, coefficient of Attractive forms of sales for fruits and coefficient of  bad 
pricing of fruits  are positive and statistical significant as p < 5%  level. This implies that, packaging materials 

for fresh fruits has positive influence on the level of post harvest losses of fruits.  Good and effective packaging 

materials (buckets, sacks, wooden boxes, corrugated fibre board boxes, jute bags, bamboo baskets and earthen 

pots) for fresh fruits will reduce the wastage of fresh fruits. Good packaging ensures protection against 

mechanical damage, undesirable physiological changes and pathological deterioration during storage, 

transportation and marketing of fruits. It also increases the longer period of fruits such as its freshness, 

succulence and flavor.  

However, distance (kilometers) from fruits source to market place is directly dependent on the level of post 

harvest losses, because the shorter the distance from fruits source to market place, the lower the level of post 

harvest losses. Attractive form of sales for fruits and bad pricing of fruits are also directly dependent on the level 

of fruit losses, because the better the attractive forms of sales for fruits, the lower the level of fruits losses and 

the higher the returns to fruit marketers. Good and effective marketing strategies, grading (cleaning, washing 

and grades) prevents wilting and also improves the appearance of fruits which attract good price for the produce.  

Hence, years of formal education, low level of demand for fruits, low standard transportation facilities, storage 

system, packaging materials for fruits from fruits source, distance (kilometers) from fruits source to market 

place, Attractive form of sales for fruits and bad pricing of fruits are the factors contributing to the level of fruit 

wastage among fruits marketers in the study area. The mean loss for fruit wastage among fruits marketers in the 

study area is ₦ 5363.99 per month. This implies that, individual fruits marketers lose a minimum amount of (₦ 

5363.99) per month from fruit marketing given that other variables are constant.  

Table 3: Result of Gumbel Regression Model 

Variables Coefficients Standard error p-value 

  Intercept 

  =  Gender  

  = Age 

   = Years of formal education 

    =  Fruits marketing experience 

  =  Storage system 

  =Packaging materials for fruit 

  =  Distance from fruits source 

    = Attractive forms of sales for fruits 

  =   Bad pricing of fruits  

  = Seasonality 

  = low level of demand 

  = low standard transportation facilities 

- 5363.99 

-1213.37 

-481.42 

2353.04 

15.31 

- 4012.28 

1300.68 

3255.90 

501.13 

1349.55 

626.53 

2424.45 

1440.76 

4452.51 

754.22 

618.05 

672.87 

516.24 

1859.30 

628.75 

1245.20 

213.69 

412.37 

430.44 

637.12 

373.89 

0.231 

0.111 

0.438 

0.000*** 

0.976 

0.033* 

0.041* 

0.010* 

0.021* 

0.001** 

0.149 

0.000*** 

0.000*** 

  ***,**,*  significant at 0.001, 0.01 and 0.005 respectively 

  Source: Field survey, 2020           
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Conclusion 

Nigerian marketing of fruits system is still underdeveloped and an avenue for increasing the nation’s revenue 

and also provides a means of livelihood for most Nigerian and their families thereby reducing poverty in the 

nation.  Marketing of fruits can improves the health of Nigerian citizenry and provide raw materials for 

industries. This sector have not been able to meet world standard because of poor harvest handling. And this 

occurs due to lack of proper technique of harvesting, transportation, storage and distribution (marketing). The 

empirical result from the study shows that, years of formal education, low standard transportation facilities and 

low level of demand for fruits are strong determinants of post harvest losses among the fruit marketers. The 

following recommendations are therefore suggested: 

 Fruit marketers need to be trained through extension agents on the use of appropriate chemicals at pre and 

post harvest stage to prolong the availability of fresh produce for a long period of time by protecting them 

from pathogens and other environmental factors. They also need to be enlightened on the Use of clean, 

smooth and ventilated containers for packaging, Use of clean, well-ventilated vehicle covered at the top for 

transportation and also careful handling such as not to watered fresh produce prior to loading, as this will 

lead to decay, rotting, and extensive losses.  

 Government needs to improve the infrastructural facilities such as good roads for transportation, good 

irrigation system for fruits production. Government should monitor the quality of fruits sold by the farmers 

at the farm gate market and also provides adequate space and store for the fruit marketers. Hence, separate 

market should be organized for them as in developed countries. 

 There should be establishment of industries dealing with fruits in the study area, this will help the marketers 

in the area of low level of demand for fruits, and they can easily market their produce to them, thereby 

reducing post harvest losses in the area.  
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