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Abstract. The logistics system for agricultural
products distribution in the current global economy is the
main topic for discussion in society and in the scientific
literature, and food security is closely linked to the concept
of sustainable economic development.

The article considers a number of factors influencing
the efficiency of logistics systems for agricultural products
distribution in the global economy and analyzes the
problems that arise in the management of business
processes in food supply chains. It is determined that in the
agri-food chain the decisive factors for creating and
maintaining competitive advantages are access to the best
buyer at the appropriate level of quality, with the required
shelf life and proper passage through the supply chain.

In the context of globalization, the competitive
advantages of logistics services, based only on price and
consumer properties, lose their leading importance, and in
the first place are flexibility, limited lead time, reliable and
high-quality supplies, choice, and so on. The complexity of
the organization of transport and logistics systems for the
supply of perishable food products is due to, on the one
hand, the participation of a large number of links in the
chain, and, on the other hand, the features of perishable
goods.

Key words: agrologistics, efficiency, losses, transport
and logistics system, food products.

Introduction

The need to feed the world's ever-growing population
is prompting countries around the world to take measures
to reduce the millions of tons of perishable waste that can
be avoided throughout the supply chain. A significant part
of these losses is due to suboptimal processes and the
provision of transport and logistics systems for food
supplies. In addition, the global coronavirus pandemic has
significantly disrupted traditional supply chains and
necessitated the preservation of much larger amounts of
food, which further increases the likelihood of their loss.

Formulation of problem

It should be noted that the problem of food losses at
all stages of the transport and logistics chain is inherent in
most economies and needs to be addressed both at the
national level to improve the efficiency of the agricultural
sector and the welfare of the population and internationally
for development, addressing the complex issues of global
food security and preventing hunger. After all, modern
global transport and logistics systems of food supply face
a variety of social problems that are constantly deepening.

Analysis of recent research results

In most developed countries, corporate logistics costs
and their share in gross national product are constantly
growing. In this regard, all countries of the world develop
national strategies for the development of logistics systems
and conduct research on the feasibility of realizing the
existing logistics potential in accordance with the strategic
priorities of the national economy.

In recent years, issues and problems of organization
of agrological activities have been raised in the works of
V.A.  Kulik, V.Ye. Marchuk, O.M. Garmash,
A.P. Zakharchuk, Yu.O. Gradysky [2]; O.B. Mnykh and
B.D. Grechyn [3]; R. Badia-Melis, U. Mc Carthy, L. Ruiz-
Garcia, J. Garcia-Hierro, J.I. Robla Villalba [8];
A. Chaudhuri, I. Dukovska-Popovska, N. Subramanian,
H. Chan, R. Bai [9]; J. Dai, W. Che, J.J. Lim, Y. Shou [10];
A. Ratul, F.Z. Megat, S. Nazmus [18]; Rachel A. Weim,
John P. Reganold, David W. Crowder, Kevin M. Murphy,
Lynn A. Carpenter-Boggs [19]; Zagurskiy, S. Rogach,
L. Titova, I. Rogovskii, T. Pokusa [22] and other scientists.

However, despite the significant number of
developments, it is not necessary to determine that a
comprehensive approach to the effective organization of
transport and logistics systems of food supply needs to be
expanded and improved. And bearing in mind the fact that
a significant part of logistics operations on the movement
of material flow from the primary source of raw materials
to the final consumer is carried out using different modes
of transport, and the cost of these operations is up to 50%
of total logistics costs, it should be emphasized the need to
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consider the optimization of logistics costs in the
transportation of food.

Purpose of research

The purpose of the article is to consider the factors
influencing the efficiency of logistics systems for the
distribution of agricultural products in the global economy
and to analyze the problems that arise in the management
of business processes in food supply chains.

Research results

The logistics system for agricultural products
distribution in the current global economy is the main topic
for discussion in society and in the scientific literature, and
food security is closely linked to the concept of sustainable
economic development. Logistics, as a science and practice
of managing material and related flows of financial
resources and information is becoming increasingly
popular in the agricultural sector.

It is clear that the need to use the tools of logistics in
the process of logistics of agricultural production and
marketing, i.e. in the field of agro-industrial complex and
the creation of a new direction in logistics - agro-logistics.
After all, the organization of resource provision of
agricultural producers and the promotion of their products
on the market on the principles of logistics gives significant
economic, social and environmental effects. O. M. Sumets
defines "agrologistics" as a scientific and practical direction in

the management system of agricultural entities, which allows
to increase the economic efficiency of their activities by
reducing intra-firm costs associated with the implementation
of logistics operations and processes in the production, storage
and movement of agricultural products and information about
it at a certain logistics site within the established time limits,
and ensuring timely and quality customer service [4].

However, if we consider the logistics system of
agriculture from a functional approach, we can give the
following definition: agrologistics is the interaction of
cyclical forecasting and planning of agricultural
production, obtaining loans or funds, purchase or
preparation for the season of machinery and equipment,
procurement of materials, production, processing, delivery
of finished products to consumers, receipt of proceeds to
the accounts of enterprises.

From the process approach agrologistics is a form of
optimal organization of flows of material and technical
products between suppliers and consumers of this product
in a market economy, as well as rational planning,
regulation and management of financial, information,
service and other flows in agriculture.

Agrologistics is directly related to the distribution of
agricultural products, and in a broader sense - with the
creation of the most optimal system of movement of all
types of agricultural products in the distribution network
with high standards of service in the field of consumption.
Accordingly, the management of transport and logistics
systems for the supply of agricultural products should be
aimed primarily at transforming the supply chain into a
single, efficient system of customer service - the
population.

Table 1. List of the main problems of creating an effective transport and logistics system for agricultural

products distribution and ways to solve them.

Problematic issues

Solutions

Infrastructure

Investing in joint logistics centers that will create a scale effect that will increase
logistics efficiency by reducing routes, distances and transportation times

Information Technology

The implementation of information technology will help reduce losses and
increase competitiveness.

Integrated logistics systems

Improving the efficiency of agri-food supply chain management is aimed at
uniting all participants in the supply chain into a single, efficient system

Qualified personnel

Training of specialists in the field of logistics management and employees
specializing in the finishing of products with a limited shelf life.

Specialized vehicles

Involvement of refrigeration equipment in the supply chain of agricultural
products increases its quality and freshness and extends the shelf life.

Services of logistics companies

Involvement of logistics service operators.

Packaging
product quality.

Improving packaging technologies that minimize losses and ensure appropriate

Monitoring and traceability

its proper quality

Improving monitoring of product identification and taking measures to maintain

Source: compiled by the authors on the basis of literary sources

Analysis of literature sources [13, 21] allows to form
the main problems on the way to the formation of an effective
transport and logistics system of agricultural products
distribution and possible solutions (Table 1).

Despite all the problems and shortcomings of the agro-
industrial complex, the World Bank estimates that GDP
growth, which is due to agricultural growth, is at least twice
as effective in reducing poverty as GDP growth in other
industries, and it is the innovative development of this

industry provides a large reduction of rural poverty in recent
years in many countries around the world. In addition, the
calculations of scientists show that one percent of additional
products produced in the agricultural sector, provides an
increase in production of industrial infrastructure by 2.5%,
respectively, manufacturing by 1.4%, transport services — by
0.33%, adequate trade — by 2.7% [20].

Therefore, accelerating the growth rate of agricultural
production on the basis of increasing its competitiveness is a
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priority of economic policy [5]. If we add to this that the
reduction of logistics costs by about 1% is equal to an increase
in sales by 10%, it becomes clear that a well-built transport
and logistics system at an agricultural enterprise can provide
more income than the traditional extensive business
development scheme.

Modern development of agro-industrial complex with
application of agrologistics will allow:

- reduce stocks along the entire path of material flow by
30-50%;

- reduce the time of movement of goods along the
logistics chain 25-45% (according to scientists of the Institute
of Agrarian Economics UAAS transportation of products by
field roads, which are typical for most domestic transportation
at grain producers, accompanied by annual losses of 1-2% of
gross grain harvest) [6];

- reduce transportation costs;

- reduce the cost of manual labor.

The above indicates the need to adapt the transport and
logistics systems of the agro-industrial complex to the market
model of management. The development of logistics in the
agro-industrial complex will soon become more and more
popular. Its colossal efficiency in business development is
proved by the results of application of the logistics approach
in the economy of developed countries and large agrarian
vertically integrated firms.

Therefore, if we consider the transport and logistics
systems of agro-industrial complex or agri-food supply
chains, it should be noted that these are self-organized systems
that depend on the internal and external environment. Over
time, some factors determine the evolutionary direction of the
entire system. The self-organizing system has the initiative to
adapt and choose parameters, which means that key
enterprises can negotiate and actively cooperate, weakening
and assimilating negative parameters, and vice versa,
increasing and developing positive parameters.

As a result, synergies between key enterprises and
synergies between supply chains and the environment can be
created, and supply chain efficiencies can be improved. Under
certain conditions, supply chain subsystems can form self-
organized structures and create new ordered connections
through nonlinear interaction [12].

In the agri-food chain, the decisive factors for creating
and maintaining a competitive advantage are access to the best
buyer (the one who provides the highest income) at the
appropriate level of quality, with the required shelf life and
proper passage through the supply chain [7].

However, these requirements need to be expanded when
we talk about sustainable development issues in strategic
decision making. Since the ultimate goal of a sustainable agri-
food chain is to meet the needs of consumers, it will be most
appropriate to take into account the impact of operating
activities on the environment and society. In his research,
O. P. Velichko [1] and M. P. Butko emphasize that in the
conditions of transformation the concept of socially
responsible business is gradually spreading. In their opinion,
socially responsible companies get a positive result from their
social activities aimed at both external and internal
environment, which is manifested in increased productivity,
increasing product quality, reducing the duration of the
production cycle, as well as increasing the company's
reputation, increasing volume sales and a positive attitude of
the population to the company, which they propose to

perceive as a long-term unique competitive advantage of the
firm.

At the same time, food products are special and so far
irreplaceable goods of daily consumption. Their availability,
quality and accessibility are the main conditions of human life
and ability to work. However, despite the stable demand for
food, the current market situation is characterized by certain
difficulties:

1. Increasing customer requirements for product quality.

2. The importance of maintaining consistent results.

3. Unpredictable changes in the market.

4. Rising logistics costs [9].

Given this, companies in the food and processing
industries, to ensure the competitiveness of their products, it
is necessary to maintain a balance in the supply chain by
providing optimal solutions that provide value to the
company, namely:

- support of logistics costs at a reasonable level;

- efficiency of use of production equipment;

- differentiation of markets;

- providing opportunities for production growth;

- ensuring the reliability and sustainability of supplies of
their products [14].

Along with the difficulties in managing business
processes in food supply chains, there are also a number of
problems in the development of the market for such products
in general:

1. Constant changes in the formats of retail trade - the
growth of forms of sales channels. Retailers seek to reach
customers in different geographical locations, they create
different store formats, which in turn requires an
understanding of the business model for each store format and
the orientation of logistics to this format;

2. Expansion and specialization of the range. Retailers
use customer segmentation to more accurately identify their
needs. However, most of them are unable to support the
growth of the range, which affects the availability of goods on
the shelf. Compliance with this requirement requires a
reduction in the supply of individual items and a
corresponding increase in logistics costs in general;

3. The growing importance of individual products.
Trademarks are a source of differentiation for retailers.
Providing these items with stocks requires significant support
for demand, which is difficult to obtain without sales statistics,
which leads to both an increase in the level of stocks and
additional transportation costs. Accordingly, improving the
quality of the forecast will increase the quality of forecasting
parameters, and this will affect the level of stocks in the supply
chain. Reducing inventories in the supply chain will reduce
the share of urgent supplies and, as a result, reduce logistics
costs.

The presence of internal difficulties in managing food
supplies and external externalities in this market encourages
the analysis of the supply chain and the technologies used in
it. If we consider in detail the process structure of the food
supply chain, it usually contains all types of activities for
growing and preparing raw materials, direct production of the
final product and all post-production activities, such as
storage, transportation, sale (wholesale and retail) of finished
products, its export and imports.

It should be noted that these activities have a number of
specific characteristics such as the duration of the finished
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product, seasonality in production, limited shelf life, the need
for air conditioning during transportation and storage.

Inthis regard, food supply chains are subject to increased
requirements related to their safety. The rigidity of food safety
rules and the growing awareness of consumers about food
safety are encouraging businesses to take steps to improve and
modernize agri-food chains and are attracting increasing
attention from researchers in food science, technology and
supply chain management.

To ensure food safety, their quality must be carefully and
continuously monitored and controlled at every stage of the
supply chain. The International Organization for

actor contributing to such a high level of waste is the
inability to control/monitor the temperature in global food
logistics systems [8].

The problem of food losses at all stages of the transport
and logistics chain is inherent in most economies and needs to
be addressed both at the national level to improve the
efficiency of the agricultural sector and the welfare of the
population and internationally to solve complex problems.
related to global food security and hunger prevention.

Thus, in the United States, Canada, Australia and New
Zealand (in total) in 2011 (according to the Food and
Agriculture Organization of the United Nations - FAQ) there
were the following losses:

Standardization (ISO) provides the most popular definition of
food quality "A set of properties and characteristics of
products and services related to the ability to meet the
established requirements or needs of the consumer" [17].

Therefore, in order to preserve the value and quality of
food products and meet customer requirements, the freshness
and safety of these products must be ensured at every stage of
the logistics chain. However, modern global transport and
logistics food supply systems face a variety of social problems
that are constantly deepening. As a result, many of them work
"below ideal”, with the result that about one-third of the food
produced for human consumption is lost. A key f

- grain products: 38% lost vs 62% consumed;

- seafood: 50% lost vs 50% consumed,;

- fruits and vegetables: 52% lost vs 48% consumed;

- meat: 22% lost vs 78% consumed;

- milk: 20% lost vs 80% consumed [15].

Moreover, food losses occur along the entire food
production and distribution chain. Thus, the data of the
Regional Office for Europe and Central Asia of the Food and
Agriculture Organization of the United Nations - FAO show
that the aver age loss of basic perishable foods (cereals,
potatoes, fruits and vegetables, meat, milk) is almost evenly
distributed between supply chain operations (Table 2).

Table 2. Average level of losses of agricultural products along the supply chain, %.

Product Supply chain operations
Production Storage Processing and packaging | Distribution Consumption
Crops 10-40 5-10 5-10 4-10 5-15
Potatoes 10-20 10-30 2-5 2-10 2-15
Fruits and 2-10 10-40 2-5 5-15 5-10
vegetables
Meat 5-15 5-20 5-15 5-20 2-5
Milk 10-30 2-5 10-30 10-20 10-15

Source: Themen D. Food losses and waste in Ukraine [Electronic resource]. Regional Office for Europe and
Central Asia Food and Agriculture Organization of the UN. 2013. URL.: http://www.fao.org/europe/agrarian-
structures-initiative/en

If we consider in more detail the places of origin and
scale of losses and spoilage of food products at all stages
of the food supply chain, for example for cereals and

legumes (Fig. 1), then according to FAO studies in 2000-
2017, conducted for countries in Asia and Africa, they
were as follows.
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Such losses led to the fact that in 2010 the total
volume of unsold goods increased by 3-5 billion US dollars
compared to 2008 [16].

In our opinion, the reasons for such deterioration can
be divided into three categories. Firstly, the reduction of
consumer tolerance regarding to the level of food quality.
Secondly, it is the potential lack or lack of control over the
cargo, which can lead to the supply to the market of
unmarketable goods, which, in turn, can pose a threat to
consumer health. Product spoilage during distribution is a
serious problem. About one-third of the world's food
production is spoiled or lost, with a total loss of 1.3 billion
tons per year. Food losses in the United States alone are
estimated at about 10% of the country's total food supply
at the retail level [15]. Thirdly, the difficulty is the urgent
need to reduce high operating costs in transport and
logistics systems and at the same time increase the
efficiency of their work.

Conclusions

1. In the context of globalization, the competitive
advantages of logistics services, based only on price and
consumer properties, lose their leading importance, and in
the first place are flexibility, limited lead time, reliable and
high-quality supplies, choice, and so on. In the context of
globalization, effective management of logistics and trade
flows have become a central element of the
competitiveness of almost any company that plans to
operate internationally. And the global trend of logistics of
the modern economy is "7R" rule whose main slogan is:
the right product - the right quality - in the right quantity -
must be delivered - at the right time - and in the right place
- the right consumer - with the right level of costs.

2. The complexity of the organization of transport and
logistics systems for the supply of perishable food products
is due to, on the one hand, the participation of a large
number of links in the chain, and, on the other hand, the
features of perishable goods, namely: scattering of
perishable food production points; seasonality of freight
flows; the complexity of coordination of loading and
unloading processes on interacting modes of transport;
indeterminate arrival of rolling stock to transshipment
points (transport hubs); non-deterministic mode of
transportation of perishable goods to wholesale collection
points; forced the need for reverse empty run of rolling
stock; the need to pass phytosanitary and veterinary control
when crossing state borders, which delays cargo at
terminals of departure and destination, often not adapted
for storage of perishable products.
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OPTAHIBALIT TPAHCIIOPTHO-JIOI'ICTUYHUX
CUCTEM IIOCTAYAHb XAPYOBUX ITPOAYKTIB
O. M. 3azypcokui, T. C. JKypakoscoka

AHoOTAaIis. Jlorictuuna cucTema po3mnoaiTy
CLIBCHKOrOCTIOIAPCHKOT MPOMYKIIii B HUHIIIHIH, IM00aNbHIN
€KOHOMILIi € OCHOBHHM IIPEIMETOM JTUCKYCIi SIK B CYCITIIBCTBI
TaKk 1 B HAyKOBid JiiTepaTypi, a IpojoBojibYa Oe3rexa
PO3IIIANAETECA Yy TICHOMY B3a€MO3B’A3KY 3 KOHICHILIEIO
CTaJIOro PO3BUTKY EKOHOMIKH KpAiHH.

B craTTi po3risaHyTO HU3KY (AKTOPIB, IO BIUTMBAIOTH
Ha c(eKTHBHICTh JIOTICTHYHHX CHCTEM  PO3MOALTY
CLIBCHKOTOCTIONAPCHKOI TPOMYKIIi B TII00ANBHIN eKOHOMIII
Ta aHaJi3 MpoOJEeM, IO BHHUKAIOTH B YIIPABIIHHI Oi3HEC-
MpOIeCaMK B JIQHIFOraX IOCTa4yaHb Xap4yOBUX IPOIYKTIB.
BusHaueHo, 1O B arponpoAOBOJBYOMY  JIAHLIOTY
BUpILIILHUMHU (DAKTOpaMu Uil CTBOPEHHS Ta IMiATPUMKH
KOHKYPEHTHHX IepeBar € JOCTYII JI0 HAHKpPAIOro MOKYIILIs
32 HAQJIEKHOTO PIBHS SIKOCTI, 3 HEOOXIJHHUM TEpMiHOM
NPUIATHOCTI Ta HAICKHUM MPOXO/KEHHSIM TI0 JIAHLIIOTY
MOCTAYaHHsL.

B ymoBax TioOamizamii KOHKYpEHTHI —IIepeBaru
JIOTICTUYHHUX TIOCHYT, 3aCHOBaHI TUIBKM Ha I[HOBUX 1
CIIOKUBYMX BJIACTHBOCTSIX, BTPAYalOTh MPOBiIHE 3HAYCHHS, A
Ha TIepIIe MICIle BUXOIATH THYYKICTb, OOMEXEHI TepMiHU
BUKOHAHHS 3aMOBJIEHHS, HaJiliHI Ta SKICHI IIOCTAYaHHSI,
MOXJIMBICTE  BUOOpY Tomio. CKIamHICTh —Oprasizaril
TPAHCTIOPTHO-JIOTICTHYHUX CHCTEM rocrayaHb
LIBUJIKOTICYBHUX ~Xap4yOBUX MPOJAYKTIB 0OyMOBJEHa, 3
OJTHOTO OOKY, — Y4aCTIO BEJMKOI KUTbKOCTI JIAHOK Y JIAHIIFO31,
a 3 iHmoro OOKy, — OCOOJMBOCTSIMH HIBHJIKOIICYBHUX
BaHTaXIB.

KarouoBi caoBa:  arposmoricTrka,
BTPaTH, TPAHCIOPTHO-JIOTICTUYHA  CHCTEMa,
TIPOJTYKTH.

e(pEeKTHBHICTB,
Xap4oBi

OPTAHM3AIINN TPAHCITOPTHO-JIOTUCTUYECKUX
CHUCTEM ITOCTABOK ITMIIEBBIX ITPOAYKTOB
O. H. 3azypckuu, T. C. JKypakosckas

AnHoTanus. Jloructuyeckas cuctemMa pacrpeiesieHUs
CEJIbCKOXO3SMICTBEHHOM  TPOLYKUMM B HBIHEIIHEH,
II00aTFHOM SKOHOMHKE SIBIISIETCS OCHOBHBIM IIPEIMETOM
JIMCKYCCHH, KaK B 0OIIECTBE, TaK U B HAYYHOH JIMTEparType, a
NIPO/IOBOJIECTBEHHAsI  OE30IIACHOCTh  paccMaTpuBaeTcs B
TECHOM B3aMMOCBSI3H C KOHLEMIMEH YCTONUYUBOTO pa3BUTHS
SKOHOMHKH CTpaHbl. B cratee paccMoTpeH psin (akTopos,
BIMSIIOIIMX HA 3(QQEKTUBHOCTh JIOTUCTHYECKUX CHCTEM

pacripeiefieHnsi  CEIbCKOXO3AUCTBEHHONM TMPOAYKIMU B
TJI00ATFHOM 9KOHOMHUKE F aHAJTU3 TP00IIeM, BOSHUKAIOIIUX B
VIIpaBICHWN OW3HEC-TIpoLleccaMd B IEMAX  IOCTaBOK
TTUIIEBBIX TIPOIYKTOB. OmnpenerneHo, 910 B
arpoTpoIOBOIECTBEHHON IIEMHM PEIIAlOMUMA  (haKTOpaMH
JUTS CO3/IaHUS | TIOJI/IepKaHNs KOHKYPEHTHBIX IPEUMYILECTB
€CTh JOCTYIl K JIydIlleMy MOKYyIaTessi MpU HaJylexKalneM
YPOBHE KauecTBa, C HEOOXOJUMBIM CPOKOM TOJHOCTH H
JIOJDKHOM TPOXOXKICHHUEM I10 LIETTH TTOCTABKH.

B YCIIOBHSIX rio0anu3anum KOHKYPEHTHbIE
MPEUMYIIECTBA JIOTUCTHYECKUX YCIIYT, OCHOBAaHHBIE TOJBKO
Ha LCHOBBIX M MOTPEOUTENCKUX CBOMCTBAaX, TEPSIOT
Be/yIIee 3HauCHUE, a Ha MIEPBOE MECTO BBIXOISIT THOKOCTB,
OTPaHMYCHHBIC CPOKH BEHINOJHCHUS 3aKa3a, HAJCKHBIC H
KadyeCTBCHHBIC IIOCTaBKH, BO3MOXXHOCTH BBIOOpa H T. II.
CIOXKHOCTh ~ OpTraHHM3aIlMM  TPAHCIOPTHO-JIOTHCTHICCKIX
CHCTEM TIOCTaBOK CKOPOTIOPTSIIMXCS IHUIIECBBIX IPOIYKTOB
O0YCIIOBIICHA, C OJHOW CTOPOHBI, - YY9acTHEM OOIBIIOTO
KOJINYECTBA 3BEHBEB B IIENH, a C IPYrol - 0COOCHHOCTAMH
CKOPOIOPTAIINXCS IPY30B.

KunoueBbie cioBa: arponoructika, 3pQeKTHBHOCTb,
HOTEpPH, TPAHCHOPTHO-JIOTMCTHYECKAs] CHCTEMa, IHIIEBbIC
MIPOTYKTEL.
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