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BUKOPUCTAHHS IHHOBAIIIHOI TEXHOJIOT'Ti BJIOKYEIH B
JIOTICTHLI I YIIPABJIHHI JJAHIIIOTAMHA MTOCTABOK

AHoTanisi. ChOro/iHi TEXHOJIOT1sI OJIOKYEHH € OJTHIEI0 3 HAMOUTBII MEePCIEKTHBHUX
cepen cydJacHUX 1H(GOPMAIIMHUX TEXHOJIOTIH, IO PO3BUBAIOTHCS, 1 caMe ISl TEXHOJIOT s
Ma€ HaOIBIINIA BIUIMB HA YIIPABIIHHS JIAHITFOTAMH MTOCTABOK.

VY crarTi mpeacTaBiICHUN OTJISA MPAKTUKU BUKOPUCTAHHS TEXHOJIOTIi OJIOKYECIHH B
npoiiect TpaHcopmailii 1HQOpMALIHHUX MOTOKIB Yy JIAHIIOraX MOCTaBOK CBITOBUX
KOMIIaH1i. PO3KpHUTO 3HAUYE€HHS TEXHOJIOrIT OJOKYEWH Ta MPAKTHKA ii BUKOPUCTAHHS Y
chepl norictukd. HaBeneHo mnpuKIany NepeBe3eHHs MNPOAYKLII 3a JIONOMOTOKO
BUKOPUCTAHHS 1HHOBAI[IMHOI TEXHOJIOTIi OJIOKYEMH Ta 3arajibHUM JOCBIJ CBITOBUX
KOMITaH1{, [0 TMEePeBaXHO MPaIoTh y cdepi po3apiOHOi Toprieii. JlocmimkeHo
3HAYEHHS JaHO1 TEXHOJIOTIi JiJIsl ONTUMI3aIlll BUTPAT, CKOPOUEHHS Yacy Ha OpraHi3alliio
O13HEC-TIPOILIECiB, CINPOIICHUN TOKYMEHTOOOIT yCepelrHl KOMMaHii MpH MepeBe3eHi
BaHTaXy, 3amoOIiraHHs MOXJIMBUX PHU3UKIB B CHUCTEMI. 3ayBa)K€HO, LI0 B Hall Yac
iHTerpamis  Oi3HEC-TIPOIECIB B  JIAHIIOraX IOCTaBOK MOTpedye  BIJMOBIIHOI
1H(opMaIiitHOT MIATPUMKH, SKa 3a0€3MeYy€EThCs 3a JOMOMOIOK TEXHOJIOTT OJOKYEeHH,
110 opMye TIPO30PICTh Ta HACKPIZHICTH 1HPOpMAIIii.

Kuro4oBi cioBa: JaHIIOTH TIOCTaBOK; JIOTICTHKA; OJIOKYEHH; HHQPOBI3AIlis;

O13HEC-TIPOIIECH.
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APPLICATION OF BLOCKCHAIN INNOVATIVE TECHNOLOGY IN
LOGISTICS AND SUPPLY CHAIN MANAGEMENT

Annotation. Today, blockchain system is one of the most promising system among
modern information technologies in the developing world, and it is a technology that has
the greatest impact on the supply chain management.

The article presents an overview of the practice of using blockchain technology in
the process of transformation of information flows in supply chains of world companies.
The importance of the blockchain technology and the practice of its use in the field of
logistics are revealed. Examples of products transportation with the help of the use of the
innovative technology and the general experience of the worldwide companies, which
mainly work in the field of retail trade, are presented. The significance of this technology
for cost optimization, reduction of time for organization of business processes, simplified
document flow within the company during transportation of goods, prevention of possible
risks in the system are investigated. It is noticed that nowadays, integration of business
processes in the supply chain requires appropriate information support, which is provided
with the help of blockchain technology, which generates transparency and
comprehensiveness of information.

Key words: supply chains; logistics; blockchain; digitalization; business

processes; logistics operations.

Kanapi6a E.K., JIynenko U. C.
IMPUMEHEHUE NTHHOBAIITMOHHOM TEXHOJIOI' MY BJIOKYENH B
JIOIT'UCTHUKE U YITPABJIEHUME HEITIOYKAMU ITIOCTABOK

AnHoramusa. CeroaHs TEXHOJOrHs OJIOKUYEWH SIBISETCI OOHOW U3 Hauboliee
MEPCIEKTUBHBIX CPEId COBPEMEHHBIX HWH(MOPMAIIMOHHBIX TEXHOJOTUM, KOTOpPHIC
Pa3BUBAIOTCS, © UMEHHO 3Ta TEXHOJOTHUS UMEET HauOOoJbllee BIUSHUE HAa YIPABJICHUE

OCIIsIMU ITOCTAaBOK.
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B cratbe npencraBieH 0030p MPaKTUKHA UCIIOJIH30BAHMS TEXHOJIOTUH OJIOKYCHH B
nporecce Tpanchopmanuu UHGOOPMAIMOHHBIX MMOTOKOB B IIETSAX IMOCTABOK MHPOBBIX
KOMITaHUH. PacKpBITO 3HAUYCHHE TEXHOJOTHH OJJOKUYEHH 1 IIPaKTHUKA €€ UCIIOJIb30BaHUS B
chepe moructuku. IlpuBeneHb mnpuUMEphl TEPEBO3KH MPOAYKIIMH TOCPEACTBOM
WCIIOJIb30BaHUS WHHOBAIIMOHHON TEXHOJIOTMH OJIOKYCHH M OONIUH ONIBIT MHPOBBIX
KOMITAaHUHM, MPEUMYLIECTBEHHO paboTaronmx B cdepe PO3HUYHOM TOPrOBIU.
HccnenoBano 3HaY€HUE JAHHOW TEXHOJOTUU ISl ONTUMHU3ALUH PACX0I0B, COKPAILICHUS
BPEMEHH Ha OpraHU3aIri0 OM3HEC-TPOIIECCOB, YIIPOIICHHBIN IOKYMEHTOOOOPOT BHYTPU
KOMIIAHWM TIPU TEPEBO3KE Tpy3a, NPEAOTBPALICHUE BO3MOKHBIX PHUCKOB B CHUCTEME.
3amMeueHo, YTO B Hallle BpeMsi MHTErpalus OM3HeC-MPOIECCOB B IIEMIX TOCTABOK TPEOyeT
COOTBETCTBYIOIICH MH(POPMAIMOHHON TMOJAJIEPKKH, KoTopas oOecreduBaeTcs ¢
MOMOIIIBI0 TEXHOJOTUM OJIOKYEHH, YTO (POPMUPYET MPO3PAYHOCTh U CKBO3HOW IOTOK
uH(pOpMaIIIH.

KiioueBble cjioBa: 1€ IOCTAaBOK; JIOTUCTHKA;, OJIOKYEHH; HU(PPOBU3ALIMS;

6H3H€C-HpOHeCBI .

Introduction. Nowadays, functioning of logistics systems constantly demonstrates
the trend of increasing the blockchain technology usage. Information flows are becoming
more and more decisive in ensuring the competitiveness of enterprises that is why they
are given considerable attention and resources. Especially, it becomes important in supply
chain management, as they cover business processes from the purchase of raw materials
to final consumption, which includes a large number of operations, and can significantly
delay the transfer of relevant information between the participants, thereby reducing the
efficiency of the entire logistics system. Therefore, the problem of mismatching of
informational flow to material and financial aspects, affects the organization of all
activities of enterprises and logistics. The introduction of innovative information
technologies in logistics of the enterprise is a complex issue, especially due to the problem
of their adaptation to business processes and coordination between the participants of the
logistics process [2, p. 113]. The change-over to digital production and e-Commerce takes

a fresh look at logistics as a supply chain management tool for added value creation,so it
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determines the focus of changes are necessaried in logistics under the impact of the
transition to cyber production. If we take into account changes already caused by IT
technologies — changes in the structure of companies, company boundaries, economic
sectors, a set of key competencies, business models and business strategies, the digital
technology and logistics in these realities obtain strategic importance for consolidation
business processes into a single infrastructure of the digital economy.

Analysis of recent researches and publications. Scientific work of A. Taypkott,
M. Casey and P. Vigna, M. Swan, K. Skinner, which examines the blockchain technology
and its use in enterprises, brings a significant contribution to the development of
theoretical and practical application of blockchain technology. The primary source, where
the concept of «blockchain» appeared, is a White Paper of Satoshi Nakamoto, who
provides the term "blockchain™ — as a distributed database that serves as a ledger of all
transactions in the network [2, p. 113]. Nathaniel Popper's work «Digital Gold» was
included to the list of the best business books of 2015 in Financial Times. The author
reveals the idea of creating a bitcoin payment system, which gradually attracted the
attention of the whole world. Alex Fork, the head of the «Blockchain.community» in his
book «Bitcoin. More than money» describes the history of bitcoin development and its
distribution around the world, highlights the technical features, gives examples of
application in some theoretical financial hypotheses. Andrea Antonopolous, a member of
Executive Board, in his work «Mastering Bitcoin: Unlocking Digital Cryptocurrencies»,
describes a payment system bitcoin and other cryptocurrencies. [4, p. 66-68]. However,
a number of problems related to the use of blockchain technology in logistics systems
remain unresolved. The complexity of the problem and the need of technology adaptation
in Ukrainian enterprises cause its in-depth study and define the goals and objectives of
the study.

The aim of the article is to determine the place of modern technologies in logistics
and supply chain management, to study the advantages and disadvantages of innovative
blockchain technology, to review the main trends and promising opportunities for its

application in the field of logistics.
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Results. Blockchain — a new technology that gives you the opportunity of
decentralization and consistent storage of validated data. Over the past few years, it has
increasingly attracted the attention of various industries. Logistics is slowly becoming
aware of how deeply blockchain can affect their performance.

Blockchain is a distributed digital ledger of transactions that can't change due to
the use of cryptography. It is a brief explanation that includes three important properties
of the blockchain: decentralization, reliability and immutability. The technology is
decentralized because the network is fully managed by its users without relying on a
centralized infrastructure that creates trust. To add a transaction to the general ledger, the
transaction must be shared within the blockchain peer-to-peer network. The technology
Is reliable as participants sign transactions through public and private keys before
distributing all over the network. Therefore, they can only be initiated by the private key
owner. However, users can remain anonymous because the keys are not connected to the
real world. The technology is immutable by its consensus algorithm: one or more
transactions are grouped together to form a new block. All members inside the network
can verify transactions in the block. If there is no consensus on the validity of the new
block, the block is rejected. Each block not only stores transaction records, but also the
hash of the previous block. It creates a block interdependence associated with the chain —
blockchain. [1, p. 5-6].
| Request for transaction |

\Z

| The transaction is transferred to the P2P network and a new block is formed |
3V 2

Blocks are sent to all participants for verification and user status

N\

Confirmed transaction can include contracts, records, or other information

\Z

Each participant recordes and commits the confirmed block to their database instance

S

New block is added to the existing block chain, where it becomes constant and
unchangeable

N

| Transaction completed |
Fig. 1. Scheme of blockchain technology running
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As we can see, blockchain technology is able to perform one of the key function of

banks faster and more accurately — to identificate a person and registre of a transaction.

Summarized scheme of blockchain technology can be represented as a set of interrelated
stages (see fig. 1) [3, p. 159].
Today blockchain represents a great potential for improving processes and business

models in logistics. However, according to a recent study of trends in the development of

logistics, blockchain technology is known only to some experts in this field and is even

less used in enterprises. Analysis of technology effectiveness in logistics is necessary to

begin with an overview of global trends in the areas of commercial activity and scientific

research for understanding the prospects for the introduction of digital logistics (table 1).

Table 1

Global trends in the use of blockchain technology in logistics

No Trend

Specificity

1 | New digital technology

Digitalization allows to accelerate the implementation of business
processes in the supply chain (hereinafter — SC), providing greater
reliability and transparency of information for making informed
decisions. It can reduce costs, prevent risks and eliminate operations

that do not multiply added value to customers.

2 | Supply
segmentation

chain

Segmentation of SC allows to solve wants and needs of customers,
S0 customer orientation is becoming a reality. Leading companies
such as Bayer and BMW actively use the strategy of segmentation of
their SC.

3 | Service orientation

Closely related to the segmentation trend described above. It
undertakes important planning and controlling functions of SC
(ideology of 4PL-outsourcing). The main objective is to ensure that
the level agreements agreed between the supply chain counterparties

are implemented.
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Continuation of Table 1

4 | Software tool Supply chain optimization is already widely supported by software
tools (in particular, system integrator companies such as SAP,
Oracle). These tools are able to apply scenario modeling and

simulation to determine the best SC.

5 | Improving the resilience | This trend is the main trend among company managers, logistics
of supply chains directors and department managers in SC. More effective return
management, reverse logistics, the focus on reducing energy

consumption and "green logistics™ are the resulti for a significant

reduction of costs.
Source: [5, p. 126-128].

As an example of the blockchain technology usage, a group of large retailers and
manufacturers of consumer goods, including Unilever, Nestle and Walmart, joined the
IBM project on the development of blockchain technology. Such companies as meat
producer Tyson Foods, the supermarket chain Kroger Co, the producer of fruits and
vegetables Dole, a manufacturer of seasonings McCormick & Company, supplier of food
products Golden State Foods, a seller of fresh berries Driscoll's and transport operator

McLane Co have joined the project too.

Table 2
Advantages of using blockchain technology in logistics of enterprise
Easy document Global container traffic still involves a lot of documents — it takes a lot of
processing time and money. In addition, paper cargo documents (e.g. consignment) are
prone to falsification and fraud.
Determination of For example, counterfeit drugs are a problem for pharmacy supply chain.
counterfeit products It especially refers to expensive, innovative drugs such as cancer drugs.

Traceability of products | In the supply chain, the presence of food contamination and delay are
problems for retailers. They should have brief information about food

origins, product damaging, and what should be removed from stores.
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Continuation of Table 2

Internet of things More and more logistics facilities are equipped with sensors that generate

data on the supply chain — for example, the status of the cargo.

Source: formulated by the author on the basis of [1].

On the basis of international experience, table. 2 shows four main ideas, which are
currently being studied both in theory and in practice. They are also four separate ideas,
emerging from the possibilities of blockchain introduction. It is possible to compare the
broad picture, which is subsequently used to study the prospects of blockchain for
logistics.

Also, for better understanding the work of blockchain in the logistics of the
enterprise, let's consider the process by example: meat is delivered from Ukraine to Libya
including multimodal transportation. Delivery of products is made using several
warehouses. The route starts from Ukraine, where the truck loads the meat and delivers it
to the distribution center. For the fact that all participants of the blockchain process can
track all transactions in the system without approval, payment is made immediately after
the system displays the delivery of products to the warehouse. The cargo is then loaded
onto another type of transport and sent to Libya. As the type of product requires certain
temperature conditions and transportation rules, the system defines penalties for non-
compliance, which are monitored by special sensors. Sensor data can be monitored by all
participants. This example demonstrates how to speed up the organization and execution
of business processes and reduce the time of data reconciliation.

These global trends and benefits of use can usually be accompanied by a large
number of barriers for gaining effectiveness of technology implementation within
enterprises — the complexity of combining different parties/departments to achieve the
result, the lack of technological maturity, the problem of data security, the
incomprehensibility of the benefits. In addition, a lot of workers believe that technology
providers will benefit when consultants (intermediaries) pay attention more on supply
chain, as senders and recipients do. In public administration — the lack of support from
the law (regulatory uncertainty), the prohibition of legalization of blockchain registries

and departments of control over the storage of information through this technology.
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Conclusions. So, it is worth to notice that despite the stable commitment of
companies to traditional methods of supply chain management and logistics organization
in general, increasing the speed of calculations and transparency in logistics can give the
company a huge competitive advantage, we can expect the rapid development of
blockchain technology for logistics. In today's global competitive landscape, abandoning
the introduction of a new great technology can have devastating consequences. This
opens up space for startups and entrepreneurial coalitions of unrelated companies
engaged in hardware, software and processes to become pioneers in the supply chain
space. Based on this, doors can be opened for faster, smarter and safer processes
throughout the supply chain. Therefore, without this, suppliers, manufacturers and sellers
will continue to suffer losses and, at least now, lose the chance to become more efficient
and competitive.
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