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WYHAITUPWINIIN, SHHA UMTHE3 TaKIVM OTHIUINA HATW)KAacula WNDiad YHKAPHWITHH OINWIIW, SHTH HII
VPHHUHHU SpaTHIKIIH, PaKoOaTOapaoIl Ba SKCHOPTOON MaxCyJOTJAapHU HILIA0 YUKApHII KaOW Me30HIapiaa
WXKOOUH Y3rapunuiapuIad KeIuo YUKKaH X0JI/1a TaKIUM 3THIHIIN MaKcaara MyBouk O¥ymaam.

2.Acocuii unutad YMKAPUITHY STHTH KyPUIMII NIAKJIAA KEHTal TUPUINTa, UILIa0 YUKApHII MaKCaaua
dolinananuiagurad OWHONIAP Ba MHIIOOTIAPHUA PEKOHCTPYKIUS KWIWIITA COJUK COJMMHAAWTaH (QOMTaHHHT
30 domsunman xKym OyamMaran MUKAOp/a OazacuaaH KaMalTUPHII OeNTHITaHTaH.

Nimnab 4vkuiraH wiMuid Takaug Ba aMavid TaBCUUIAp aMaliia KYJUITAHWIMIIU KeTaKakaa COJHK
TYNOBYMIIAPHU MIILIA0 YWKApUIl (AOJUIMTHHU OUIMPHINAA, WIDIA0 YWKAPHIIHU sSHA/Na KEHTaWTHPHIIIA,
UMTHE3NAp XUCcOOWTa KOpXOHAIAp HMXTHEpPHIA KoNaauraH MaOiariap Makcaiid HYHAITHPWIMIINIA Ba
COJIUK TYIITYMJIAPUHH OIIMIINIA CE3UIAPIIA HATHKAJIapra 3pUIIHIaan AeraH YMUIIaMu3.

Aoabuémnap pyiixamu:

1.V36exucron Pecry6mukacu Ilpesumentununr I1D-4947-conmn “Y36ekucron PecryGmukacuuu
sSHaJa pPHUBOXJIAHTUpWII OVitmuya Xapakamnap Crparterusicu Tyrpucuna’ta 2017 #un 7 ¢eBpangaru
hapmonm.

2.V36exucron Pecmy6mukacu Ilpesupentunmnr 2018  jimn 26 gexabpaard  Y30eKHMCTOH
Pecnyonukacununar 2019 iiunrn acocuii MakKpOMKTUCOAM KYpcaTKUYIapy MPOTHO3M Ba JaBiaT OIOHKETH
napametpnapu xamaa 2020-2021 iwutapra 6rompkeT Mymkannapu tyrpucuna” ru [1K-4086-con Kapopu.

3.Comuknmap Ba comukka toprunr: [apcnmmk / Xamwmyan.: A.Baxo6os, A.XKypaes. — T.. “lllapk”
Hampuéra — 2009. —41 Ger.

4.BaxaboB A.B. Ba 6omkanap Xopwkuil nuaBectuiusinap. -T.: Moxus, -2010. 328.

POST-HARVEST LOSSES OF FRUIT AND VEGETABLES IN VALUE CHAIN

Eshmatov S.K., PhD student
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers, Uzbekistan, Tashkent

Abstract: The problem of food security and loss reduction has become a global aspect of global efforts to fight
hunger and improve food security. Half of all food produced in the world and half of all fruits and vegetables are
subject to damage and are not consumed. This situation leads to a sharp decline in the incomes of participants in the
value chain.

This article describes the damage to the harvest of fruits and vegetables after harvest, its causes, stages, and
the loss of value chains.

Keywords: food loss, post-harvest processing, waste, fruits, vegetables, value chain.

Annomauusn: O3uk 06Kam Maxcyiomiapu HOOYO2ApUUIUSU 64 UCPOPUHU KAMAUMUPUUL MACALACU 200
MUKécoa OuNUKKA Kapuwiu Kypaui 8a O03UK-06KAmM XAGCUZIUSUHU AXWIUAAW OYUUYA JIcaxoH Mukécuoasu cavli-
xapaxamaapuune oup xucmuea aunanou. Jynéoa uwnab yuxkapuiean 6apia 03uK-o6Kam MaxcyiomiapuHute y4oan oup
KucmMu xamoa oapua mesa-cab3asomiapuune Apmu HooOyo Oyiaou 6a ucmewvmon KuiuHmauou. by xonam xuiimam
BAHACUPYU ULMUPOKYUIAPYU OAPOMAOLAPUHY KECKUH Kamatuuwuea onud Keiaou.

Ywby maxonaoa mesa-cabzasomiaprune uuUM-mepumoan Ketiumeu HOOyO2apyuiueu, YHuHe cababnapu,
bocKuunapu 6a KUUMam 3aHxcupu 6yiunad Hoby02apuunuKHu Xucoonaw epumuneatr.

Kanum cyznap: O3uk-osxam HoOyoeapuunucy, iusumM-mepumoaH Keluneu 60CcKuy, ucpopeapuuiux, mesda,
cabzasom, KUMam 3aHiCUpPU.

Annomayusn: Ilpobiema npoodogoibcmeeHHOU 6e30NaACHOCMU U COKPAWEHUs. NOmepb CMana 2100anbHbIM
acnexmom enobanvbhblx ycuauil no 6opvoe ¢ 201000M U NOBGLLUEHUIO NPOO0BOILCMEEeHHOU be3onachocmu. [lonosuna
6cex NpoOYyKmMo6 NUMAanusl, NPouU38e0eHHbIX 6 Mupe, U NOJNOSUHA 8CeX (DPYKMO8 U 080well nooiexcam nopue u He
nompebnsiomes. Taxas cumyayusi npueooum K pe3KOMY CHUNCEHUIO 00X0008 YHACHMHUKO8 UYeNnouku CO30aHus
CTNOUMOCHIU.

B smoit cmamoee onucwieaemces nopua ypodicas Qpykmos u 0owei nocie coopa ypoxcdas, e20 NpuduHbl,
cmaouu u nomeps Yeno4ex co30aHUs COUMOCHU.

KarwueBble ciioBa: nomeps npooykmog numarusi, nocieyobopounas 00pabomra, pacmoyumenbcmso, QpyKmsi,
080U, YENOUKA CO30AHUS COUMOCTILL.

INTRODUCTION

Fruit and vegetables loss and waste occur during five key post harvest management stages of the
food supply chain: production, postharvest handling and storage, processing, distribution, and consumption.
Despite the high post-harvest losses in many developing countries, the fruit and vegetable sector is still
important source of income, poverty reduction, food security and creation of new jobs.
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Food losses refer to the decrease in edible food mass throughout the part of the supply chain that
specifically leads to edible food for human consumption. Food losses take place at production, postharvest
and processing stages in the food supply chain [9]. Food losses occurring at the end of the food chain (retail
and final consumption) are rather called “food waste”, which relates to retailers’ and consumers’ behavior
[9]. The loss of quantity means a decrease in the volume of output and it is related to the developing
countries [6]. In medium- and high-income countries food is to a significant extent wasted at the
consumption stage, meaning that it is discarded even if it is still suitable for human consumption. In low-
income countries food is lost mostly during the early and middle stages of the food supply chain; much less
food is wasted at the consumer level. Product loss occurs at different stages such as collection, transportation,
sorting, storage, processing, marketing etc. Based on estimations, per capita food waste by consumers in
Europe and North-America is 95-115 kg/year, while this figure in sub-Saharan Africa and South/Southeast
Asia is only 6-11 kg/year [4].

To improve the food supply, it is not only necessary to increase amount of production, but also
important to reduce its loss rate [1].

MATERIALS AND METHODS

Many scientists and experts believe that the amount of product losses must be calculated exclusively
for products intended for human consumption. Post harvest loss occurs based on external and internal factors
[3]. External factors arise from mechanical contamination (collection time, packing, loading, descent and
physical damage during transportation) and parasitic (fungi, bacteria, insects) diseases.

Quantification and economic losses. The decline in quality or quantity of products, regardless of
the stage of the value chain leads to a decreasing of profit. The main goal is not only to increase production,
but also supply high quality products in large quantities to the consumers [2]. Bourne considers the "chain"
from the production to the final consumption phase (collection, transport, storage, processing, packaging and
marketing) and introduces the term of "food pipeline". In his opinion, if there are mistakes in "food pipeline",
then final consumers get less products at the end of the pipe.

To make loss rate zero is a very difficult issue, but it is possible to reduce its level. Reducing the loss
of fruit and vegetable products in turn will bring additional advantages. For example, all season availability
of products to consumers, reduction of imports and price stability. Consuming fruit and vegetables all year
round increases the beneficial vitamins in the human body and serves to reduce various types of diseases.

Applying survey methods and using a multifactor regression formula it is possible to analyze the
economic losses [7]:

Y = A+ BX; + B;X; + B3X3+ ByX, + BsXs + - + B, X,
Y= amount of loss, kg per hectare (bound variable)
A= constant
B4,B; B3 B4, Bs, B, = coefficients of variables Xq,X,, X3,X4,X5,,X;, = various factors affecting or
causing losses.

The advantage of the regression method is the determination of the importance and connectedness of the
participation of economic factors on an equal footing with social factors (age, education, labor, experience)
to losses.

RESULTS AND DISCUSSION

Even quantity of food loss is so actual issue, there is not precise answer yet. The number of losses is variable
due to different approaches, storage of products and different management in other countries [2]. According
to FAO: 1) There is no single universal method for collecting information; 2) Dependency of loss
information to weather, crop types, place, etc.; 3) Not conducting survey or inaccurate filling of the forms; 4)
Various interpretation and assessment of the quantity and quality loss; 5) There is no national organization
for monitoring fruit and vegetable losses.

In some scientific publications and mass media, the information of losses is not reliable because of
the unreasonableness to the present calculations and the estimated evaluation. They tend to show the problem
more “dramatic”. In some cases, information is shown with a reduction or exaggeration with the benefit of
politics, economics and trade to get additional support, privileges and other purposes [2].

Due to arithmetic errors, loss information can be calculated incorrectly. That is, the sum of loss
percentages arising at different stages of the value chain does not mean the level of total losses. Let's look
with the example (table 1) of 1000 kg of fruit and vegetable products.
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Table 1. Fruit and vegetable loss in value chain (in case of 1000 kg product)

Stages Loss % Loss amount, kg Remaining product, kg
Before harvest - - 1,000

Harvest 15 150 850

Sorting 10 85 765
Transport 6 46 719
Packaging 5 36 683

Storing 20 137 547
Processing 5 27 519
Marketing 10 52 467

Total 71 533

Source: Calculation of the author

If you add the percentages of all the stages, the total loss is 71%. The 3 and 4 pillars of the table
reflect the amount of real loss and the balance in each stage. In this case, the total weight loss after all stages
is 533 kg. Based on this, the percentage of total losses is 53.3% of the total yield of 1000 kg which existed
before harvesting from the field, rather than 71% as shown in the table.

Here, the amount of a crop suitable for consumption is 915 kg (1000-85). It is determined by
separating the unsuitable (poor-quality) part of the total crop from total available crop during the sorting for
consumption. The remaining 467 kg of products after all stages are suitable for consumption after all stages.
We determine that the quantity of production losses suitable for human consumption is (915-
467)/915*100=49%. As shown, the difference of loss rates between the table and the above calculated two
losses is great.

The case of a 20% post harvest loss it is required increase additional production by 25% to
compensate for losses. Let's imagine that the quantity (necessary quantity) of fruit and vegetable production
intended for domestic consumption and export for the whole year is 100 tons. There are two ways to save the
whole amount:

1) Prevention of loss (-20%)

2) Reaching production up to 125 tons (by 25% increase) in case of 20% loss. Is so, 100 tons of
production will remain after loss. If the loss rate is 50%, then it is required to increase the amount of
production by 100%.

Based on following formula, it is possible to determine how much production should be increased to recover

(compensate) for losses:
100%

100% — % of Loss
Chart-1 shows production increase to recover (compensate) lost amount of the products.

Increase of production = needed production amount X

Chart 1
Correlation between the rates of product loss and production increase
120
100
100
80 ~
GV
g 60 —
g 4V e
g 40 % ———— 0
20 11 — 30
/ 20
0 10
‘ e % Of LOSS === % of Increased production

Source: Calculation of the author
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As shown, reducing post harvest losses is so crucial to maintain food security and to increase the
profit of the value chain actors. To compensate of losses by increasing production requires additional
expenditures such as natural (land, water) and human resources (labor), materials and etc [11].

Measures reducing loss to maintain food security

In developed countries, the strategy to reduce the post harvest loss of fruit and vegetable products
includes the following measures [5]: (1) apply modern knowledge and experience in harvesting, packaging,
storing and shipping to ensure the high quality; (2) upgrading infrastructure, marketing strategies and socio-
economic conditions; (3) strengthening cooperation among value chain actors.

The most appropriate way to reduce losses is to produce with consideration of demand for each type
of product and a systematic analysis of the post harvest quality management. It is also important on time
harvest, post-harvest management, proper marketing and fairly sharing of profits among participants [5].

CONCLUSIONS

Reduction of fruit and vegetable loss maintains food security, cheap and high quality products in
markets and increases profit of actors. Establishing strong cooperation between producers, researchers,
practitioners, manufacturers, economists, process engineers, marketers and other parties is key factor to
manage product loss.
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THE MAIN DIRECTIONS OF PRIORITY DEVELOPMENT OF ENTREPRENEURSHIP IN THE
REPUBLIC

Toshalieva S.T. - Senior teacher of the Department of Economics
Termez State University, Uzbekistan, Termez

Annomayusn: Ywoby maxonada ukmucoOuémuu MOOepHUSAYUALAW WAPOUMUOA Xycycuil  MmMaoOUpKOPIUKHU
KYANa0-Kyesamiaul, UMOUIAPMOHIUK MYXUMUHY SXWULIAW, KUYUK OUsHec 6a Xycycull maobupKopiuk (aorusmuHu
MAKOMUTAAWMUPULL OVIUYA AMAT2a OUUPUTULUYU TO3UM OYI2aH MACANANAD EPUMUTCAH.

Kanum cyznap: Ousnec, maooupxopaux, unnogayus, ouoa, ukmucooutl aoausm,HCcamusmuune ycuuu 6a
PUBOICTIAHUMU, HCABOO2APTIUK.

Annomayus. B Oaumnoti  cmamve  paccmMampueaiomcs — aKMyaibHble — 60NPOCHL  PA3GUMUSL
«NPEONPUHUMAMENLCMBOY, XAPAKMEPHble 4epmbl NPeOnPUHUMAMENbCIBO, PA3GUMUSL MAN020 OU3Heca 6 CMpaHe 8
VCROBUAX TUOEPATUZAYUU IKOHOMUKU, NEPCREKMUBI ROOOEPICKU MAT020 OUHECA U YACTHO20 NPEONPUHUMAENTbCIBA
20Cy0apcmeom.

Knwouegvie cnosa: Ousnec; npeonpuHuMamenbcmeo;  UHHOBAYUOHHOCML,  NPUObITL,  IKOHOMUYECKAs
0esmenbHOCHb, pOCH U pazsumile o0uecmaa; puck;, omeemcmseeHHoCMb.
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IIPOU3BO/ICTBA H YUIIYT'

I11. FINANCIAL REGULATION OF ENTERPRISE’S INNOVATION ACTIVITIES OF BASED ON

THE CLUSTER, IN RELATION TO THE AREAS OF PRODUCTION AND SERVICES

Acaanosa J.X.

Knacrephsiit MOAXO0/I, Kak
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