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METHODOLOGY FOR EVALUATING
THE LOSSES OF CULTIVATED MELON PRODUCTS

Abstract
This article explores methodologies for evaluating losses of melon products at all levels, from

the production to the consumer. The advantages and disadvantages of macro and micro - level
analysis were considered in the evaluation of product loss rates. At the same time, analyzes of the
use of "С - method" and "S - method" methodologies are imparted in the evaluation of product
losses.

Economic benefitt plays a big role in increasing the production volume and productivity of
producers in the cultivation of melon products. Therefore, it is important to systematize
performance indicators in melon.

According to the literatures revie, scientists have different opinions about indicators that
represent efficiency in agriculture. As the main indicators of economic efficiency in agriculture,
such indicators as the value of the gross product, the cost of production of melon products, income,
profit, net profit, profitability, and labor productivity have been highlighted.

The analysis of scientific research conducted in recent years in the economy of our country,
including agriculture, shows the need to improve and develop the approaches proposed by
scientists. According to the Food and Agriculture Organization of the United Nations (FAO), 1 / 3
of the products grown for human consumption around the world die in a year, i.e. 1.3 billion tons.1.

Due to the seasonality of agricultural products and the sensitivity of markets to the quality of
food in the scientific research conducted in the field of spoilage, studies mainly describe losses in
terms of determining the amount of spoilage, that is, weight loss. In scientific research, little
attention is paid to the systematization of criteria for the reduction of non - standardization for
individual stages or all stages of the value chain of products, taking into account the specific
qualities of products.2. In particular, measurements related to the loss of nutritional content of
products and the deterioration of quality indicators were not considered in their physical
appearance. At the same time, although there is general agreement in the literature on the stages of
the food value chain, there are different opinions regarding the occurrence of food losses at each
stage. Including post - harvest loss (PHL), food loss (FL), food waste (FW) and food loss and waste
(FLW) are being used repeatedly and interchangeably. 3. According to the approach of some
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ
1 FAO 2011 https: // www.fao.org / faostat / en / #country
2 Beate Richter, Wolfgang Bokelmann “Approaches of the German food industry for addressing the issue 
of food losses” Waste Management February 2016
3 Parfitt J., Barthel M., Macnaughton S. (2010), Food waste within supply chains: quantification and 
potential for change to 2050.
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scientists, the loss of food products is related to the stages in which it occurred, while other authors
are based on the cause and intentionality of the loss of food products.4.

From the analysis of scientific literature, it is known that “product failure” has been given
different rates by scientists, among others, Gustavsson et al. defined it as “a decrease in the size and
quality of edible products during the production, post - harvest and processing processes...”5.
Scientists have defined “waste of products” in the value chain of products as rejection (discarding)
of products prepared for consumption by wholesale and retail outlets or consumers.

According to Richter and Bokelmann, as “losses in the food supply chain”, both concepts of
“product perishability” and “waste of products” are considered together and mean the amount of
food intended for consumption at each stage of the chain that does not reach the consumer.6.

Research by Lisa K. Johnson, Rebecca D. Dunninga, J. Dara Bloom, Chris C. Guntera, Michael
D. Boyettec, and Nancy G. Creamer focuses on pre - harvest loss assessment. It is envisaged to
analyze the fruits grown in the research into 3 groups (Figure 1).

Figure 1. Groups for determining the amount of loss of cultivated products7

The groups of products identified as a result of the research are divided based on the following
qualities:

- sick;
- rotten;
- overcooked;
- sunburned;
- damaged8.
The salable part of the collected products means the products that meet the quality indicators of

the buyers. In other words, it is a group of products that meet the international and local quality
standards of the manufacturer. Products that cannot be sold, but can be eaten, and products that are
edible but cannot be sold due to the required quality indicators (size, shape, appearance, etc.) are
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ
4 HLPE report. The High Level Panel of Experts on Food Security and Nutrition June 2014, Lipinski et 
al., Reducing food loss and waste, 2013
5 J Gustavsson, C Cederberg ва U Sonesson Global Food Losses and Food WasteSave Food Congress, 
Düsseldorf 16 May 2011
6 Beate Richter, Wolfgang Bokelmann “Approaches of the German food industry for addressing the issue 
of food losses” Waste Management February 2016
7 Муаллиф томонидан тузилган 
8 Lisa K. Johnsona, Rebecca D. Dunninga, J. Dara Bloomb, Chris C. Guntera, Michael D. Boyettec, 
Nancy G. Creamer “Estimating on - farm food loss at the field level: A methodology and applied case 
study on a North Carolina farm” Resources, Conservation & Recycling 137 (2018)

Eatable, but not
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Inedible

Product
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considered a group. The group of non - edible products includes products that do not meet the
requirements of established quality standards and are not consumed by the buyer.

In the studies conducted by S. Eshmatov regarding product failure and its impact on economic
efficiency, a methodology for determining the level of increase was proposed in production to
compensate for failure. Through this methodology, it is possible to determine the degree of increase
in the production of agricultural crops, including rice products, to compensate for it after the loss of
the melon products. The following formula is proposed to determine how much production should
be increased to compensate for the loss9:
Increase the product % = Required quantity ×    %

   %     % (2)
In this,
Product increase % - rate of increase in product production to compensate for it after extinction
Required quantity - the amount of product that should be produced without losses, assuming that

failure is expected or observed
Loss % - degree of impurity in chain steps.
The proposed methodology provides an opportunity to determine the level of increase in

production that can be imposed on the producers of products necessary for the needs of society as a
result of the loss of products.

Based on the methodology and proposals considered in the literature analysis, the assessment
methodology for analyzing losses at the stages of cultivation, sale and processing of melon products
can be divided into two types (Figure 2).

Loss assessment methodology
A macro level approach Research based on the information of the

republic, local authorities and international
organizations and large companies

A micro level approach Research on the basis of the information of
producers, intermediaries and processors of
the melon product

Figure 2. Methodology for assessing
the loss of melon products10.

We propose a loss calculation methodology that can measure the losses of melon products at
different stages of the value chain and allows for application in different regions. In this
methodology, the analyzes are mainly conducted at the stages of production, intermediate and re -
production, because the losses that have a high impact on economic efficiency are mainly observed
at these stages in the melon branch. Data is obtained from producers, intermediaries and processors
of melon products, and for each of them, it is possible to describe the stages of collection, storage,
transportation, processing, to assess the quantity, price and quality of the product as it moves along
the value chain.
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ
9 S. Eshmatov "Directions of the development of the value chain in fruit and vegetable growing in the 
economy of Uzbekistan" dissertation written for the degree of Doctor of Philosophy (PhD) in Economic 
Sciences
10Compiled by the author. 
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In our opinion, it is appropriate to apply methodologies that cover all levels of the value chain
where melon products may be lost, including producers, intermediaries and processors. Due to the
diversity of product losses at different stages of the value chain, a common “Reporting” (S -
method) method can be used to calculate food losses at the wholesaler level.

When calculating the loss of melon products using the “Reporting” (S - method) method, it is
based on the reports on the losses of melon products of melon products growers, intermediaries,
processors of melon products. This methodology has been widely used in food loss research in
recent years 11. In this method, the product is studied by asking questions directly to each
respondent at the level of producers, intermediaries and processors. Quantitative and qualitative
losses of products are used for harvesting - pre - harvest and post - harvest periods. Intermediaries
and producers are asked about harvest – post - harvest activities and product losses at each stage of
the transformation process (Annex 1). The responses from all respondents are used to obtain
aggregate indicators in terms of quantity and value at the level of the three actors of the value chain.

In the "Category Method" (C - method), based on the evaluation of the product and its
classification into quality categories, the melon classifies the product according to its final use, i.e.
consumer, domestic market, animal feed and other categories. This method was first developed by
Camton and Sherrington in 1999 for the rapid estimation of quantitative and qualitative losses of
grain12.

In the “category method” (C - method), the damage percentage of each category of products is
determined by connecting with the damage coefficient of each product category. Classification of
products is determined based on the location of regions, consumer demand and quality standards
agreed with experts, categories can be defined from four to six depending on the specifics.
According to the specified categories and losses, the collection is requested from the farms
producing the products for the period of harvest and beyond, and from the intermediaries for the
process of buying and selling, regarding the losses in the products. It shows the price at which both
producers and intermediaries sell different categories of products, as well as the selling price of the
ideal product based on seasonality. With the following formula, we can determine the quantitative
and qualitative losses of weight and value of melon products at the level of farms producing melon
products:

Weight lossр=∑   
   i*QCiPH + (QProd – QPH) (1)

Loss of qualityр=∑    (Pideal - PCi) *QCiPH (VProd – VPH) (2)
In this, Ci – i damage coefficient for the category,
Pideal –average selling price for an ideal product,
PCi – i the average selling price of the product for the category,
QCiPH – amount in each category after harvest,
QPH and VPH – quantity and value of post - harvest harvest respectively,
Qprod and Vprod - quantity and value of all products after production.
We use the following formula to determine the quantitative and qualitative loss of weight and

value at the level of intermediaries, where the next stage of loss is calculated:

ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ
11 Minten В. Transforming Staple Food Value Chains in Africa:The Case of Teff in Ethiopia, The Journal 
of Development Studies,2016
12 Compton va Sherington (1999)
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In this, Ci – is the same as the damage coefficient determined in the survey of manufacturers,
Pideal – the average selling price for the ideal product, and the selling price for the product of type i

at the intermediary level,
PCi – at the level of intermediaries, the selling price of the product for category i,
QCiSale – amount of each category in the sale,
QCiPurchase – amount of each category at purchase.
As mentioned above, our proposed methodologies include micro - level approaches as they are

aimed at calculating the loss of one type of products. These methodologies are based on
information received from melon product manufacturers, intermediaries and processors. In
addition, these methodologies allow to capture the quantitative and qualitative aspects of losses and
to describe losses at each stage of the value chain separately.
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