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AND DEVELOPMENT

This paper deals with cold chains essences. It identifies main preconceptions of the cold
chain market development in Ukraine and worldwide. The main characteristics of the cold supply
chains are determined. The current state and development perspectives of the cold chain
logistics on the food market in Ukraine have been analyzed.
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Xapcyn JL, Ilamkoeckuit C. Xon0008ble yenu nocmasKu npoooeonbCMeus: oemep-
MUHAHMBL YRpAGIeHUA u pazsumusa. Paccmompena cyunocms X010008bIx yeneli nocmasKu.
Yemanoenenvr ocnognvle npeonocuLiky pazeumus pulHKa X0100080U J02UCMUKY 8 YKpauHe
u 6 mupe. Boiasnenvl ocnosubie xapaxmepuvle uepmul X010008bIX yenel nocmaesox. Ilpo-
AHATUBUPOBAHO COBPEMEHHOE COCMOAHUE U NEPCNEeKMUEbl PA3BUMUS CUCIEMbL T0SUCIUYeC-
K020 0becneuenus X010008bIX yeneti NOCMagoKk npo00BOIbCMBEHHbIX MOBAPO8 8 YKpaune.

Knwouegwvle cnosa: xonomoBas JOTUCTHKA, XOI0A0BAs 1IENb MOCTaBKU, CKOPOIOP-
TSIIMECS TOBAaphl, TEMIICPATYPHBIN PEKUM, JIOTHCTHYECKOE 00ecIieueHue.

Background. Merchandise markets globalization strives to overcome
production and consumption location of wide range of goods, eliminate tran-
saction barriers, equalize product’s quality and operational standards requi-
rements. All this creates new challenges for cold chain logistics covering
wide-spread variety of merchandise flows.

At the same time high pace of technical and technological resources
development creates vast capabilities for trade and social necessities solving,
providing those consumption locations goods availability that were hardly
accessible due to strict delivery time requirements. First of all considering
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perishable goods with limited lifetime end highly sensitive to the tempe-
rature mode deviations during their storage and transportation. Thereby re-
search of scientific and practical grounds of economic, technical and techno-
logical aspects of cold chains practices is becoming of main significance.

Analysis of recent researches and publications. Cold chains matter
is covered by a number of national and foreign experts publications, in parti-
cular Y. Krykavskyy, T.Nakonechna [1], M. Saiensus, O. Goryayinov,
K. Zamaryonova, Dr. J.-P. Rodrigue, Dr. T. Notteboom [2; 3], E. Vather [4],
P. Burnson and others.

The essence of the cold supply chains, the features of the interaction bet-
ween their participants and of their functioning technical support are disclosed
in the articles of Y. Krykavskyy, T. Nakonechna [1]. Dr. J.-P. Rodrigue [2; 3]
in his publications focuses on the specifics of food cold supply chains mana-
ging, identifying their elements, risks and operations. Analysis of the global
cold logistics market, its capacity and development trends are the subject of
research E. Vather [4] as well as a number of analytical materials [5-7].
Factual data on the potential of cold supply chains of food, their infra-
structure support, problems and prospects of their development are presen-
ted in a number of statistical reviews and analytical materials [8—13].

A considerable number of publications on the topic of cold logistics
are focused on the study of the supply chains of certain foodstuffs or phar-
maceutical products. Among the authors of such investigations are V. Vos-
tryakova, O. Posilkina, A. Khromikh, R. Sahaidak-Nikityuk in particular.

However there is a lack of research of integrated methods of cold
chains management and their logistics organization which would be based
on their specific features.

The aim of this study is to analyze, determine and systemize key
logistics characteristics of cold chains; assess present state of cold food
chains logistics services in Ukraine and its development perspectives.

Materials and methods. During this research we used studies and
papers of national and international experts, analytical reviews and com-
ments provided by cold chains market players, data reports provided by the
State statistics service of Ukraine. In order to achieve the goal of the study
we have used comparison, synthesis, systemization and generalization methods.

Results. Cold chain logistics is not a new issue, since perishable
goods transportation has been existing for a long time. However, conside-
ring cold chain from the integrated perspective the history of its develop-
ment started in 1797 when British fishermen had been moving caught fish
covered by a layer of ice. But as a separate professional logistics segment
cold chain logistics has been functioning since 1950s when 3PL logistics
providers became the main driving force [3].

In general cold chain logistics can be represented as system of the
organizing, management and controlling processes and operations with main
objective to ensure goods safety within product lifecycle during their pro-
duction, storage, transportation distribution and consumption stages.
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Taking into account current state of global logistics development and
target markets dynamics, cold chains might have the highest growth potential.
Based on 2017 assessment entire volume of the frozen products market is
USD 255 bln, growing 4 % annually during 2017-2021 period [6]. Volumes of
overland reefer transportations have grown by 57 % during 1980-2018 period.
Chilled warehouse space growth potential reaches 15 % through 2023 [4].

Other than globalization and technical-technological preconditions
of cold chain logistics development we can outline the following:

« ever increasing volumes of perishables trade;

« more demanding consumer requirements as far as finish goods quality
and their manufacturing recourse are being concerned;

« cold chains regulation and procedures are becoming more strict;

 increasing competition on the main markets, that makes ransport -
ness of the production and distribution resources vital; possibility of conti-
nuous storage of goods with their further sales with minimum expense at the
time of market peak season, gaining decent additional returns towards global
seasonal fluctuations. Good example is that certain African countries have
developed fresh goods and flowers production with clear focus on supplying
those to EU countries;

- mutual responsibility of cold chain market players, that increases all
processes transparency and recording;

. ecological challenges in achieving sustainability and food products
loss minimization (only 1/3 of all food manufactured globally reaches its end
consumer. Global annual loss has been estimated on the level of USD 1 bln,
with 200 Mio tons of product being wasted [6]);

. global social problems related to fighting with starvation and poverty,
and so forth.

Qualitative and quantitative parameters of cold chains functioning and
development are determined by the main features of goods — those result in
material flows.

Qualitative and quantitative parameters of cold chains functioning and
development are determined by the main features of goods — those result in
material flows (table). These are mostly foodstuff, temperature sensitive
pharmaceuticals, chemicals and medical devices. Other than set of typical
threats affecting any cargo during transportation perishables are especially
vulnerable and might be seriously damaged by unacceptable temperature
changes. This is the main reasons that puts speed and reliability of cold
chains functioning at first place.

Matching speed criterion by choosing appropriate transportation mode
within the cold chain. Actual delivery time has to be the higher the longer de-
livery distance and the shorter product life cycle. This made airfreight a desig-
nated mode for long distance deliveries. Albeit as a downside of the mode
would be fair to mention that goods might spent up to 80 % of entire trans-
portation time in regular environment conditions waiting for being onboarded.
This increases risks of damage due to inadequate temperature mode [2].
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Table

Characteristic features of cold supply chains

Features of goods in the cold chains Specific features of the cold chain
Increased requirements for speed and reliability;
the need for a high level of efficiency in organizing
logistics processes and participant integrity;
Sensitivity to temperature the high level of process control;

fluctuations the need to use special technical resources and
technologies implementation;
the high cost of cold logistics;
cold chain operations outsourcing with 3PL operators
Specialization and segmentation of cold logistics;
variety of technical and technological support;
large chilled Distribution Centers development

Diversity of the products in the cold
chains

Source: developed by the authors.

In this context one of the main pillars is logistics infrastructure deve-
lopment: sufficiency of transportation ways and technical equipment of ware-
houses involved. For instance consistent enhancement of the road surface
and intermodal connections along African coast made it possible to decrease
foodstuff delivery time from 10 to 4 days for EU consumer markets [2].

One of the main conditions necessary to meet delivery time requi-
rements is efficiency in organizing logistics processes that requires tight
actions coordination from all participants involved in the cold chain. Having
said that main objective is to eliminate possible delays and congestions for
the perishable goods flows on all transportation stages — from cargo pre-
paration, which often requires high extant of integration with the manu-
facturers who ensure supply reliability, meaning cargo is preliminary chilled
to a required temperature level, packed and prepared for dispatch, and ending
customs clearance of goods (followed by different type of exams: customs
inspection, pharmaceutical, biological, sanitary and others controls) and first/
last mile operations (cargo in/out storage and consequent hand over of goods to
the ultimate consumer).

Threat of perishable goods losing their consumption properties during
transportation process requires special technical resources and technologies
implementation. Existing resources are divided into 3 main categories: active —
refrigerators and freezers, reefer transport; passive — ranspo-containers,

ranspo-bags, coolant elements, i.e. dry ice, gel packs, eutectic plates,
liquid nitrogen; temperature control devices [1].

Storage premises have to be equipped with coolant equipment in com-
bination with technical recourses that allow to ensure proper temperature,
humidity and illumination levels involving wide variety of packaging option.
Controlled ripening technologies (biotechnologies), transportation and sto-
rage can increase product life cycle and yields. For instance reefer contain-
ners can enhance chilled meat life cycle by 25 days, from 30-35 to 55-60
days, hence achieve marginal market potential for the product [2].
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Reefer containers application makes even more sense for international
trade operations. According to 2018 data reefer containers are accountable
for Mio 2.9 TEU and 5 % of global ISO-containers fleet [3]. Main reco-
gnizable feature of all reefer containers is that all of them are painted in
white, this allows to reduce heating effect caused by the environment and
solar activity. For seafreight transportation purposes dedicated low TEU cap-
acity vessels and specialized port terminals are being utilized on the routes.

As far as continuation and responsiveness of cold chain processes are
being concerned temperature control and recording technologies, ELD and
GPS equipped loggers are becoming of most importance.

Due to the complexity of the organization of processes and their tech-
nical and technological support, as well as the stringent requirements for
product quality by regulators and consumers the cold chain operations
outsourcing with 3PL operators is becoming more widely used. According
to analytical overland market survey the following 5 LSPs (logistic service
providers) have been mentioned — C.H. Robinson Worldwide, DB Schenker,
Deutsche Post DHL Group, FedEx, Knight-Swift Transportation [7].

One of the key features of the cold chain is diversity of the products
moved within the same flow. Classes of goods moved might have different
cargo characteristics that require individual approach for their transportation
and storage. There are 5 main temperature standards for cold chain moved
goods [3]:

« Deeply frozen (— 25C through —30C) most commonly used in the deli-
very of seafood (especially shrimp) and ice cream;

e Frozen (—10C through —20C) — frozen meat and pastry transpor-
tations;

o Chilled (+ 2C through + 4C) — fruits, vegetables, chilled fresh meat;

« Pharmaceuticals (+ 2C through + 8C) — majority of medications and
vaccines;

« Banana (+ 12C through + 14C) — one of the most important commo-
dities moved within cold chain, bananas are accountable for 20 % of entire
seafreight reefer containers transportations [2]. Also this temperature mode
fits majority tropical fruits and vegies transportations.

Widely diverse range of cold chain moved merchandise predetermines
variety of technical and technological support — transportation equipment,
cargo handling and product storage are set to fit particular product requi-
rements. To be precise majority of storage facilities are divided in several
zones with different temperature-moisture settings. Each zone is dedicated
to store specific group of goods, it is equipped with different type of storage
refrigerators, i.e. freezers for deeply frozen meat and poultry storage; chilled
warehouses for dairy, cheese and sausage; chilled warehouses for fruits, ve-
gies, flowers; dedicated sections for bananas and other fruits ripening; chil-
led sections for meat and sausage chilling; special shock freezing sections
for meat, fish, dumplings, berries, mushrooms and so forth.
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Also wide variety of products that is being ordered by large grocery
chains determined large chilled Distribution Centers (DCs) (cold storage
distribution facilities) development that act as an intermediary within cold
chain. Chilled DCs hold vast majority of SKUs and supply to all main re-
gional markets (for example Loblow Companies, Canada) [3]. This allows
to achieve decent economy of scale effect.

Specific product features orientation within cold chain can be explain-
ned with ever growing specialization and segmentation of temperature-
controlled moves in several market segments. To be more specific we deter-
mined clear focus of certain 3PL providers either with frozen products deli-
veries or exceptionally chilled products or even deeper dedication to a spe-
cific commodity group.

Special features of goods outline that one of the common character-
ristics of cold chain merchandise flows is their high value. Higher

ransporttation and storage cost are caused by a number of factors:

. special equipment that very often has to be electricity powered,
besides its high production cost has relatively long ROI cycle. For instance
production cost of a reefer container is 6x higher than standard dry container
(USD 30k for reefer vs USD 5k for dry 40 foot container). At the same time
reefer container has 12 % less space and higher empty container equipment
mass [3]. Freight rates for reefer transportations are higher with chilled cargo
freight rates more affordable than frozen. Also all equipment being used
within the cold chain has to be in good technical condition and operate pro-
perly, this requires regular equipment inspections and higher maintenance cost;

« additional electricity and fuel consumption caused by necessity to retain
certain specific temperature mode and faster steaming for dedicated reefer vessels;

« more costly transportation modes using due to delivery time restrictions;

« extra labor caused by the numerous additional operations i.e. reefer
equipment plug-in/plug-out; extended processes control, monitoring and recor-
ding; cargo preparation for transportation, preliminary chilling, processing
and packaging, etc. Besides that labor cost itself with cold logistics is typi-
cally higher due to higher staff qualification requirements that ensures nece-
ssary compliance and effectiveness level;

- limited cargo consolidation abilities affected by cargo matching requi-
rements and time sensitiveness that doesn’t accept longer transportation unit
loading time. Hence unit transportation cost is higher within the cold chain.

Based on every outlined cold chains features, we can make Ukrainian
cold logistics market evaluate. First of all it has great growth potential
relying on trade volumes developments and increase of the fresh products
range that have been offered to an ultimate consumer. According to State sta-
tistics service of Ukraine during 2017-2020 period ones foresee higher rela-
tive density of temperature sensitive products within domestic and inter-
national trade portfolio product mixtures, namely fruits and vegies, raw and
processed meat products, dairy, eggs, food grade oils and fats, confectionary,
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fish and seafood products. Perishable food products stake has gone up from
5.2 % to 5.5 % for wholesalers and from 20.1 % to 24.5 % for retailers, money
wise bln 98,1 UAH and bln 139,7 UAH accordingly (figure 1).
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Figure 1. Dynamics of domestic trade in perishable food products in Ukraine
in the period 2017-2019, bln UAH [8§].

However perishable food products share in Ukrainian exports
portfolio was 13.7 % in 2019 that is almost 2 % lower than in 2017. At the
same time perishables density in imports mixture increased by 0.5 % and
Mio 451.21 USD (figure 2). As a conclusion it is obvious that cold chain
logistics is predominantly retail oriented that gives higher potential for LSPs
development in this segment.

(= S R e ]

2017 2018 2019

—&— Export —l— Import

Figure 2. Dynamics of foreign trade in perishable food products in Ukraine
in the period 2017-2019, bln USD [8].

We can outline that there is separate segment of LSPs that manages
flows of highly sensitive to a temperature fluctuations products. One of the
main market players is Ukrlogistica, that provides complex logistics servi-
ces of storage and transportation of frozen and chilled products. Company
operates as an asset own operator with temperature-controlled warehouses,
8 DCs and fleet of reefer trucks. Another good example within the segment
is RLC company, that has multi-temperature class A and B+ storage faci-
lities under its management.
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Warehouse storage services for perishable products are also provided
by Rhenus Logistics, company operates 9,000 sqm class A facility with +4C
through + 16C; Raben Ukraine with climate control zones for fresh-logistics
needs, + 2C through + 6C; Business Group logistics and others. The number
of logistics companies providing perishable goods transportation is more
numerous: Kuehne+Nagel, Fiege Ukraine, FM Logistics Ukraine, Pan Logi-
stics, AKRIS Logistics, Fresh logistics and other companies.

However 3PL operator involvement from the domestic services pers-
pective remains rather an exception. According to Ekol Logistics general
manager Mr. Andrii Golimbovskyi cold chain transportation services are
typically being outsourced either by international companies or by syste-
matic domestic companies, whereas market leaders from the segment prefer
to build in house set up [9].

From the technical perspective domestic cold chains are being served
with reefer trucks owned by retailers. International trade operations are
accomplished with logistics companies’ engagement involving different
transportation modes with a higher level of technical recourses.

For instance export and import perishable goods deliveries are often
done by seafreight transportation in reefer containers. In that sense main
handling capacities are situated in Odessa port, PJSC "Odessa port refrige-
rator" with 13.5 thousand tons storage capacity for fruits’n’ vegies and
deeply frozen goods; container yards equipped with plug-in sources to accom-
modate 400 reefer container — HPC Ukraine and 330 reefer containers —
Brooklyn-Kiev Port [10].

Good indicator of reefer operation volumes growth at Odessa port is
increased reefer capacities with CMA CGM BSMAR direct service, calling
Brooklyn-Kiev Port terminal. Service connects the Black Sea, Mediterra-
neans and the Sea of Marmara [11]. Despite significantly smaller volumes
we can indicated certain cold chain coverage with domestic river ways infra-
structure, in 2018 the Dnipro river port was equipped with reefer container
plug-in sources and started to handle reefer containers.

Entire cold chain market infrastructure in Ukraine is facing shortage
temperature-controlled warehouse capacities, especially those constructed
for multi-temperature operations and some shortage with cooling equipment
at the existing facilities. As a result rental fees temperature-controlled sto-
rage have been increasing. As an example rental fees for class A perishable
storage in Kiev region are on the level of UAH 200-250 per sqm that is 70 %
higher comparing to 2018 median value [13].

Domestic cold chain logistics operational expenses in Ukraine are se-
veral times higher comparing to developed countries. According to grocery
chain Varus representative 1kg of perishable goods encounters UAH 1.6 of
logistics spend.

Conclusion. From the main cold chain risks perspective, we identified
that Ukrainian cold chain logistics is underdeveloped technically and doesn’t
meet speed, responsiveness and cost effectiveness criterion requirements.
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Based on this, most relevant pillars of perishable product flows services
development is domestic storage and handling infrastructure enhancement.
This requires State program of investments involvement for new cold chain
logistics objects construction; strategic optimization programs implemented
by the main market players with clear objective of logistics cost reduction
through energy saving technologies, economy of scale, processes automa-
tion and monitoring throughout entire perishable logistics chain.
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Xapcyn JIL., Ilamkogcokuit C. X010008i 1aHUI02U NROCHIAYAHHA NPOOO0BOTLCHEA:
OemepMiHaHmu ynpaeainHua i pO36UMKY.

Ilocmanoeka npodnemu. 3azocmpenns KOHKYPeHYli HA CEIMOBUX PUHKAX MO8Apie
i nocye, HeoOXiouicmv GUPIWENHS MOP2OBETbHUX | COYIANbHUX NPOOTeM 3YMOBII0I0Nb NOCU-
JIeHHS 8UMO2 00 (DYHKYIOHYBAHHS AAHYIO2I8 NOCMAYAHHL NPOOYKYil, 0COOIUBO WBUOKO-
NCYBHUX NPOOOBONLUUX THOBADIB, AKI XAPAKMEPUIYIOMbCA 0OMENHCEHUM MePMIHOM npudam-
HOCmI T Yymaugicmio 00 MemMnepamypHux pexcumie y npoyeci ix 30epicants i mpaHcnopmy-
sanns. Bpaxyeanns ocobnusocmeil xonodosux nanyioeie nocmavarns (XJIII) npooosonscmea
€ NepedymMoBoI0 eheKmusHO20 3ACMOCY8ANHA eKOHOMIYHUX, MEXHIYHUX A MEXHOIO0IYHUX
3ac00i6 ynpasiiHHa HUMU.

Ananiz ocmannix 0ocnioxncens i nyonikauii noxazas, wo nonpu HAA6HICMb OKpe-
MUX HAYKOBUX OOPOOOK MANO00CTIONCEHUMU 3ATUUAIOMbCA NUMAHHA THMEeZPO8AH020 YNpAas-
minns XJIII, opeanizayii ix egpexmusnoeo nocicmuuno2o 3abe3nedenns.

Mema cmammi — npoananizyeamu, GU3HAYUMU I CUCMEMATNUIYEAMU XAPAKMEPHI
pucu nozicmuunoeo sabesneuenus XJII, oyinumu cyyacnuii cmau 102icmuino2o obcay2o-
8Y6AHHS XON0008UX JIAHYIOZI8 NOCMAYanHA 68 YKpaini ma eusHauumu nepcneKmueui Han-
PAMU 1020 PO3BUMK).

Mamepianu ma memoou. Y npoyeci 00CHiONCEHHSI 6UKOPUCMAHO MemoOu Nopie-
HANLHO20 AHANI3Y, CUHME3Y, CUCTeMamu3ayii, y3a2a1bHeHHA.

Pesynomamu oocnioyncenun. Axicui il KinbKicHi napamempu QyHKyionysanus ma
saxonomipnocmi pozeumxy XJIII 6e3nocepednvbo 8UHAUAIOMbCI NPUMAMAHHUMU iIM 0CO0-
ausocmamu, AKi, 8 c8010 uepzy, NPOOUKMOBAHI XAPAKMEPHUMU PUCAMU CAMUX 1TM08ADI6 —
00°exmig ix MamepianrbHUX NOMOKIG: YYMAUBICINIO 00 MeMNepaAmypHUX KOAU8aHsb ma Heoo-
Hopiouicmio 06 ’ekmnoi cknadosoi. Ocobauseocmamu XJIII € nioguweni sumoau 00 weuo-
Kocmi ma HadiuHoCcmi, nompeda y 6UCOKOMY DIGHI eqheKmUueHOCMI T02ICMUYHUX NpoYecie
ma iHmMezpo8aHoCmi YUACHUKIB, 8UCOKULL PIGeHb KOHMPOJIO NPoYecis, HeoOXIOHICMb GUKO-
PUCMAHHA CNeyianibHUX MEXHIYHUX 3ac00i8 | MeXHONO02IU, SUCOKA BAPMICMb X0N000601
J02icmuKY, nepedants Ha aymcopcume nozicmuunux @yuxyiu 3PL onepamopam, cneyia-
J3ayian ma cezmMenmayisi PUHKY X01000801 1o2icmuku, ougepenyiayis mexHiko-mexHouo-
2IYHO020 3a0e3NeYeHHsl, YKPYNHEHHsL 1l YHIGepCani3ayisn X010006UxX CK1aoie.

Busieneni oznaxu XJIII € opienmupom auanizy punky nociye X0oa00080i 102icmuxu
Yrpainu, axui mac nomenyian ons po3sumky, 36axcaroyu Ha NOUMUEHY OUHAMIKY 00cA2i6
Mop2ieni ma po3WUpents ACOPMUMEHNY NPONOHOBAHUX KIHYCBUM CHONCUBAYUAM CEIHCUX
Nnpo0o08OILYUX MOBAPIE.

Bucnosxku. Obcnyeosysanns XJIII ¢ Ykpaini xapaxmepuzyemuvcs He0OCKOHALICIIO
11020 MEeXHIKO-MEeXHOI02IUHOI CKIA00601, HeGIONOBIOHICMIO 3ampeby8aHuUM NApamMempam
WBUOKOCMI, ONEPAMUBHOCTIL Ul eKOHOMIMHOCII NPOCYBAHHS WBUOKONCYSHUX mosapis. 3 02nsady
Ha ye, HAUOLILW HALANGHUMYU HANPAMAMU PO3BUMKY BIMUUSHAHOI CUCMEMU T02ICMUYHO20
00C1Y208Y8AHHA MAMEPIATLHUX NOMOKIG, YYMAUGUX 00 MeMnepamypu npooosoabyux mo-
eapis, €: po30yodosa iHppacmpykmypu 30epicantst i nepesaku WUeUOKONCYSHUX GAHMAICIE,
Wo nepedbauae iHiYIOBAHHS 0ePAHCABHUX NPOSPAM I3 CUPUSIHHS 3AIYYEHHIO TH8eCMuYil ma
inarncoeoi niompumku 6yOisHuYymMEa 00 '€Kmis X01000801 T0ICIMUKU,; BNPOBAONCEHHS YUAC-
HUKaMu puHKy cmpameiynux npoepam 3 onmumizayii XJIII, cnpamosanux Ha 3HUMHCEHHS
JIOCICIMUYHUX 8UMPAm, 30KpeMa 30805AKU 8UKOPUCAHHIO eHep20eheKMUBHUX MexXHON02il,
eKOHOMIT Ha macwmabi, asmomamu3ayii ma MOHIMOPUHSY NPOYECI8 NO BCLOMY JAHYIOZY
NOCMAYaHHs WBUOKONCYBHUX MOBAPIS.

Kniouoei cnoea: xonomoBa IOTiCTHKA, XOJOIOBUH JTAHIIOT OCTAYaHHSI, IBUAKO-
NICYBHI TOBapH, TEMIICPaTYpHHUI PEXUM, JIOTICTUYHE 3a0€3I1eYEeHHS.
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