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Abstract: Crypto technologies present a challenge for tekl fof logistics, which is associated with the dmrof
stereotypes in the management of logistics proselde practically another stage of developmeminected with a wide
range of logistics processes, resulting in thetmmeaof new paradigms that bring increased efficieand improved
process quality. The understanding of crypto tetdgies is generally associated primarily with coqirrencies.
However, the presented knowledge is wrong and masjeading. Crypto technologies are not only crgpteencies.
Crypto technologies, in connection with logistiepresent this field's future direction. This stagat is also underlined
by the current trend aimed at the development gifisiition. The paper presents the issue of traiogiship between
crypto-technologies and logistics. The effort va# to point out that crypto technologies are ndy &bockchain, but
Blockchain is the base on which crypto technologresbuilt, thus bringing benefits to the fieldadistics and supporting
its development.

1 Introduction because blockchain technology is key to the funatig of

Logistics needs to ensure the maximal possibRYpto technologies. On the other hand, however fuh
efficiency, reliability, and safety of its processtor its ~Potential of crypto technologies available in loigsis not
functioning. Several methods and technologies tineeste  Used this way. The application of Blockchain ishlsin
requirements, and in the last period, it has bessiple to connection with transport logistics chains usingtamer
monitor the potential for significant applicationf o transport [6], within intra-company transport syse[7],
Blockchain technology and other crypto technolagies ~ reverse logistics [8] or most often in the field safpply

Crypto technologies have a huge and, so far, unusglains [9,10].
potential, which can gradually minimise even theirma  However, crypto technologies represent a challémge
problems in logistics, such as order delays, danmuige logistics in searching for other possibilities ftieir
goods, mistakes and multiple data entries [1]omection  Practical application within various logistics pesses. In
with the field of logistics, crypto technologiesncde —addition to Blockchain, it is also necessary tosuder_
characterised as innovative technologies [2] witly k other crypto technologies based on decentralised
potential for developing logistics in the futurdeTgradual applications  (dApps), Non-fungible ~tokens (NFT),
application of crypto technologies in logistics ¢acrease ~Cryptocurrencies or WEB 3.0. The first signs of tise of
the effective implementation of logistics proces§gls other crypto technologies in the field of logistican be
Specifically, crypto technologies can provide ipdigable Monitored, for example, in the use of smart comsrac
and immutable proof of the origin of raw materials[11,12] that are based on dApps. Smart contrastisbea
products, and their sale to the final customersTdan €ffectively used again, e.g. within supply chaii8,14].
potentially increase customer confidence in thedpeo Similarly, NFTs are starting to be used in conrectith
and gain financial benefit for the producer by peting logistics in the energy field.
their intellectual property rights [4]. Based on the above examples, the implementation of

So far, in most cases, the use of crypto technetoigi  Crypto technologies in logistics is progressingiaowly.
connection with logistics has focused exclusively oOne reason for this is that many logistics expeasot
Blockchain [5]. On the one hand, this approactogadal ~ realise the potential of crypto technologies. Tapgy aims
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to present the issue of crypto technologies froemgbint  cryptocurrencies, decentralised applications, smart
of view of logistics and indicate possible areastf@ir contracts, or other technologies associated with

potential use. blockchain. 2008 was a turning point regarding the
perception of crypto technologies because it intoed
2 Cryptotechnologies and described the principle of the first successful

Crypto technok)gies are a term that has been a‘pgearcryptocurrency, Bitcoin. The author of the allowlis
increasingly lately and used in various contextsnithe describing Bitcoin acted under the pseudonym Satosh
point of view of searching for the meaning of wiiasis Nakamoto. _ _
term denotes, it is necessary to mention the yeas,2  However, blockchain technology was not created in
which represents a kind of imaginary turning p@nﬂ a 2008. |tS-eX|Stence- In connection Wlth |nf0rmat‘.ﬂ-as
change in the understanding of its meaning. U@ig it known quite a long time ago. However, in connectidth
would have been possible to define crypto technolsga ~ Cryptocurrencies, blockchain was reborn, becamelywd
technology whose active use and functioning wesetha known, especially among the broad professional and
on various Cryptographic t00|s' protoco]s, and rod¢h scientific pUbliC, and began to develop furthéFigure 1)
After 2008, however, crypto technology has beeefohi Currently, blockchain is considered a technologythef

understood as Blockchain and related technologiels as  future, which can significantly change the funciwnof
our society and will affect many areas.

until 2008 °.. 2014 & 2016 & 2018 o......2022
This period of technological The creation of Blockchain 2.0 ‘ The Linux Foundation presented | The practical use of blockchain |  Development of using another
jevelopment will be usedto | means changes in the : the Hyperledger Fabric on February technology in container transport, ‘ type of blockchain (private, |
create and operate | interpretation that Blockchain is | 9 in San Francisco. Based on plug- | supply, supply chain management, | hybrid, and consortium) and ‘
Blockchain and the first : not only a tool of cryptocurrency | and-play, this modular system i production, and storage has begun. i their development in the |
speculations about | but can be used as an effective i allows for the creation of | The issue is searched by various | various fields starts to be talked i
distributed databases. 1 platform in different fields. E enterprise Blockchain platforms. companies, such as IBM, Oracle ‘ about Blockchain 3.0 |
: H ' 1 ]
Satoshi Nakamoto created Bitcoin The beginning of the Blockchain Running of Blockchain The beginning of the NFT token,
and presented the concept of network for the cryptocurrency EOS using open-source which is a unique cryptographically
Blockchain, which is used to Ethereum allowed the creation of code, easily readable generated token using Blockchain
create a decentralised accounting a decentralised application and accounts for easy technology for connection with
book managed by anonymous smart contracts. It was a sample remembering of own unique digital assets which is
consensus. for another type of Blockchains. accounts by users. unreplicable
2009 2015 2017 2021

Figure 1 Overview of Blockchain Technol ogy Devel opment

As already mentioned, crypto technologies are niyt 0 that can be labelled crypto-technologies (Figuyar® are
Blockchain. These are the technologies that Bloakch directly connected to blockchain technology. Thek i
uses for its operation. We currently know five tealogies means that Blockchain is a prerequisite for thperation.

WEB 3.0 NFT
¢ Crypto-technologies
use
Blockchain
Blockchain Cryptocurrency

dApps . _ﬁ, +

Figure 2 Overview of Crypto technologies
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Crypto technologies were generally believed to be fanctioning of logistics processes. The first pierieg
highly speculative means of achieving a high finainc efforts using crypto technologies have already been
commission and profit. They are often seen as wogies completed in logistics. Progress in their use coats. For
for a specific group of users - enthusiasts whaleeeonly it to be successful and effective, it is necessargknow
ones who understand them and know how to use theanypto technologies from the point of view of Idigs and
However, these technologies are largely unknown aiitd processes.
difficult to understand in everyday life and fordovary

people. 2.1 Blockchain

But this opinion is wildly inaccurate and wrong yfio It is possible to define Blockchain as a partictigre
technologies represent a tool that, in the futw®@) of gistributed database that was initially exclesjv
significantly impact various areas of our societygecentralised, but nowadays, there are also variana
Regarding its functioning and future developmenienralised form. Itis a continually expandingatsse that

logistics must pay adequate attention to the iefugypto-  sigres records and protects them against modiicand
technologies and gradually implement them into it§teration.

functioning. . _ Applying this technology does not directly belomg t
However, crypto technologies must be looked at in gynto technologies (Blockchain does not mean that
completely different way from the point of view of cryptography must automatically be used). Howeiter,
logistics. Their perception must be realised reigartheir ;e as an accounting book database for the fuiugiar
potential benefits for the functioning of logistigcesses. cryptocurrencies, for example, when cryptographic
For logistics, crypto technologies cannot only bgnethods are used to ensure the immutability ofesiand
synonymous with decentralised finance. On the @Wtr confirm their authenticity, makes it a full-fledgedypto

decentralisation is not a condition for their u€eypto technology. The principle of Blockchain is relative
technologies represent a technology with high piztefor simple (Figure 3).

the field of logistics, which, if used correctlyjlMbring a
competitive advantage and significantly improve the

A 1 '(':.‘B'v: 1( ] tion f ted _D_ _D_
] )
E— . /
o~ [ 7o
0 0

Figure 3 One of the working principles of blockchain technology [15]

As mentioned, the Blockchain used in logistics dagts other and communicate. Blockchain is increasingtduis
have to be fully decentralised. This means thausers, generally known possibilities and advantages (g,
owners of full nodes, must be known. However,¥haisant  which have application potential for logistics.
of Blockchain does not decrease the possibilitiethis
technology in logistics; on the contrary, it enabies full
use within processes where patrticipants must krewh e
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Figure 4 Blockchain advantages and potentials [16]

The benefits of blockchain technology for logistics can
be classified into three basic levels. The first is the "High"
level, a significant advantage. This benefit is characterised
by increased efficiency, acceleration of processes, or
expansion of the capacity of provided services and
processes. The second level is "Middle". These are cases
when the application of Blockchain will bring a change to
the implementation of logistics processes; it will be
reflected in their efficiency, reliability, and security.
However, the benefit in that case is not so drastic, but it is
important and makes sense to use. The third level is
represented by "Low". This is the lowest level that will
manifest itself only in certain specific situations, and the
impact of Blockchain is not so significant or crucial. The
use of Blockchain within this level should be considered in
terms of investment, operating costs, and benefits. Based
on the mentioned assessment, it is thus possible to evaluate
the contribution of blockchain technology to logistics
activities (Table 1).

Table 1 Importance of Blockchain for the selected logistical activities

Traceability Data Transparency Quality Realtime| Service Trusted
Security Monitoring Transaction

Supply Chain High Middle High Middle Low Low High
Warehousin High Low Low Low High Middle Low
Production High Low Middle High High Middle Low
Transpor High High Low Middle High Low High
Manipulatior Middle Low Low High Middle Low Low
Planning Low Middle High Low Low High Middle

2.2 Non-fungible tokens

In crypto technology, a token is a coin (which rhaye
its name) of a digital currency that does not hése
Blockchain. Generally, a token is a carrier of ealand we

consider tokens interchangeable. Fungibility mehastif

(Table 2). Active use can significantly increasgistics
processes' quality and reliability. In the futud&;Ts could
thus become essential to various products andcesraind
participate in managing multiple logistics chaithsvould
be, for example, about guaranteeing the originadty

we have one specific token with some value, we cdgnoducts, proving the right to service and addaion

exchange it for another identical token with thesaalue.
Therefore, the token is often called a "digitalncbiThe
token can be divisible into smaller units.

services, and enabling the improvement of qualitd a
safety in the distribution of food and other comiitied.
In logistics, recording most NFTs within private

However, with the development of crypto-technolsgieblockchains seems logical, where access will balatgd
and blockchain technology, a unique token was edgat and controlled. On the other hand, however, formete,

characterised by its incommutability and indivisiii The

by verifying the originality of products, it is algossible

name non-fungible token (NFT) was used for thisetok to use decentralised public Blockchains from thitpof

type.

NFT was primarily created and used to verify ara/pr
the originality of digital content. Its initial afgation
focused on digital creation, such as graphics, quatid
video. Over time, however, the application postibg
begin to be further developed and explored. NFihding
more and more new application areas, includingstozs.
NFT represents a massive potential for the fieldgiktics

view of availability.

The principle of operation of NFT is quite simplieis
based on a record of ownership of digital mediatam
the Blockchain. The entry contains a link to theevent
digital medium. However, this digital medium doest n
reside directly on the Blockchain. However, theli@agion
possibilities of NFT are no longer limited to gragghand
multimedia. For example, it is possible to mentiore of
the key areas of logistics, namely supply chaigyFe 5).
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Producer Distributor Store End User
1 2 3 4
T T o T
I I I I
I | | I
] ] I |
Generate smart QR code and NFT on Matic Network Scan batch QR code at arrival Scan batch QR code at arrival Scan item QR code in app + fill in receipt code to
for each item transfer NFT to Matic Wallet of end user
" Datapoints anchored Datapoints anchored: "
Apoi anchored in LTO Network Datapoints anchored:
NFTID Receive date Receive date Date of item verification & Proof of ownership
Production date Shipping date with NFT token in Matic Wallet

Shipping date

Generate smart QR code per shipment (batch code) Scan batch QR code at distribution Scan batch QR code at receival
Scan batch QR code at distributior

Figure 5 Tracing a supply chain with NFT and QR codes in the Matic Network functions on TO Network [17]

The application possibilities of NFT in logistioslate and traceability. These are parameters that dyredtéct
to criteria such as originality, quality, safetgrisparency, several logistics areas (Table 2).

Table 2 Possihilities of NFT use for the selected logistics activities

Originality Quality Security Trangparency Traceahility

Supply Chain yes yes yes yes yes
Warehousing -- - yes yes yes
Productions yes yes - yes -

Transport - yes yes yes yes
Manipulation - - - yes yes

Planning - yes yes yes -

2.3 Cryptocurrencies transactions (Figure 6), public acceptance and tiuthe

Cryptocurrencies are a technology that rediscovéred public, their expansion, quality of the used Bldukio and,
Blockchain, significantly starting and acceleratitite  of course, the rate of inflation.
issue of crypto technologies. Nowadays, cryptocaies Based on the mentioned criteria, it will be possitd
are mentioned more and more often, and they arentpt implement selected cryptocurrencies into the loggst
a means of interest for technology fans who sedutiee ~ portfolio. = However, the  implementation  of
of a functional and independent financial sector. cryptocurrencies cannot be realised massivelyringeof

Logistics, from the point of view of its further acceptance of a broad spectrum of cryptocurrenciethe
development, cannot overlook the issue ogontrary, the selection must be narrowly limiteonfrthe
cryptocurrencies and must be prepared for theg@ence beginning to one or two cryptocurrencies, which lddie
as part of financial flows and payments. A specifisupplemented by one stablecoin. This way, it wdl b
deficiency  causing problems  with  acceptingoossible to use cryptocurrencies effectively, avgistics
cryptocurrencies, not only in logistics, can cutierbe processes will not be threatened. Also critical ais
their high volatility and possible limitations ihe speed approach to logistics for cryptocurrencies. Itassible to
and amount of realised payments. However, theds fatalk about an alternative that is a full-fledgegsiement
cannot be a reason for their rejection. to existing currencies. At the same time, it isassary to

In the future, modern logistics must actively prep@  decide at what level cryptocurrencies will be usdgther
accept cryptocurrencies as full-fledged financiabms for all types of payments from customers will be realis
realising payments. The main emphasis must be glace through them, or whether their acceptance will ooty
their selection. At the same time, their key ciétenust be realised in connection with specific logistic preses.
considered (Table 3). The selection of a crypt@nay for However, it is necessary to approach all the meatio
logistics needs must reflect parameters such asptred of questions on a highly individual basis.
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Table 3 Cryptocurrencies criteria selection for logistics needs

Bitcoin | Ether XRP Cardanp Solang Tether Shiba Ihu
Transaction speed 1 2 4 3 5 3-5* 3
Acceptance by public 5 4 2 3 3 4 1
Expansion 5 5 4 3 4 5 2
Blockchain 5 5 5 4 4 3-5* 2
Inflation 1 3 3 2 3 4 4
Decentralisation 5 5 2 3 5 1 5

(1 - low level of criterion, 2 — below-average legé&criterion, 3 — middle level of criterion, 4above-average level of
criterion, 5 — high level of criterion)
* According to the type of Blockchain

Another factor that significantly supports theare gradually making cryptocurrencies more acckssib
implementation and use of cryptocurrencies in tblel of  part of regular payments and financial transactiarsch
logistics is the gradual acceptance of cryptocwigenby significantly simplifies the use of cryptocurrersim the
large payment and financial companies. These coimpanfield of logistics.

bitcoin
$

TRASH 7

20
Bitcoin 48

56
PayPaI 6 O

ripple 193

VISA 1,500 &

Company

24 o o o Transactions
, per second

Figure 6 Cryptocurrencies transaction speeds compared to Visa and PayPal (2018) [18]

Therefore, for the successful implementation ofiecessary. Atthe same time, they must be accépgtédw
cryptocurrencies into logistics processes, the itiamd of  subjects of the logistics chain, they must winrtheist in
transaction speed and financial operations must bés terms of reliability, and at the same time, it wike
met. Implementing cryptocurrencies without ensuring necessary to implement them in the environment of
sufficient transaction speed would not be efficiand logistics systems. The implementation assumes thay
could be slightly problematic in terms of logisticsrealise financial operations without problems ifl far
However, this condition is no longer such a problerimited mode. However, the development in
nowadays because there are crypto technologiastiGos  cryptocurrencies is huge, so the solution to thgmsstions
that can fully ensure and reliably implement thentimned can be implemented soon. Cryptocurrencies, as ancign
requirement (Figure 7). field, bring new challenges and opportunities far field

These and similar technological solutions mustf logistics, to which it must respond. Otherwitleere
negotiate various barriers, for example, in legisla They would be a risk that logistics does not use theodppity
must find and build their position within the fir@al and possibilities that implementing cryptocurrescia
market, while compliance with applicable legislatiss logistics processes can bring.
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Overview

Ripple Network

Ripple
Gateway

Identity J @

Service

Ripple
Wallet

Figure 7 Example of using the XRP cryptocurrency for the realisation of financial operations [19]

24 Web3.0 possibility of targeted and relevant advertisingid a
WEB 3.0 is a label associated with the future @ thcustomer support improvement.

Internet. This is practically its next stage of elepment, In logistics, WEB 3.0 represents development in

which will be based primarily on the use of cryptacommunication, information technology support, des

technologies and the semantic web. It is the iatigr of in classic business models, and the possibilitythef

several information technologies into one unit,ghepose coordination of logistics processes and their manegt.

of which is the verification of digital content, Its implementation in logistics processes will alsse

decentralisation, and machine processing of a wadge
of information to increase the total efficiency tfe
Internet. WEB 3.0 will bring more efficient browsjnthe

STEP D1

Enhanced
Traceability and
Operational
Efficiency

STEP 03

Innovative
Tradability in
Asset
Management

STEP 04

Streamlining
Product
Recalls

artificial intelligence tools.

Currently, the supply chain is one of the firstd&of
logistics where WEB 3.0 could be successfully
implemented (Figure 8).

Transparency
and Trust
Building

STEP 05

Boosting
Compliance With
Real-time
Updates

Figure 8 Benefits of Web3.0 in logistics and supply chain [20]
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Although at first glance, it may seem that the lfishe same time, creates new possibilities that will bgreat
of WEB 3.0 are repeated with most of the beneffts denefit not only to the field of logistics. Specdlly, it will

individual crypto technologies, this is not theeéBigure
9). WEB 3.0 must be understood from the point efwof
logistics as an integrating unit that combinesteationed
crypto technologies with other information techrycs
into one integrated unit. This increases theirarsg at the

Web3 Smart !
Moves That Work

Permissioned
Access

significantly increase logistics chain transpareranyd
support their members' trust. WEB 3.0 will enalffective
management of products and services. It will cbota
substantially to updating information on the pregref
logistics processes in real-time.

Apps and More
for Staying
Connected

The Allure of
Shared Records

Peek-A-Boo for
Customers

Figure 9 Impact of WEB 3.0 on logistics [20]

Web 3.0 has the potential for use in several aofas accessible only to the circle of persons. Othereben

logistics (Table 4). It can be presented in thenfasf
intelligent moves, which, based on the definitibmarious
conditions, can activate multiple processes andrt

include simplified control of the Peek-A-Boo sewitor
customers. In this way, the implementation of some
operations becomes simple and convenient. At theesa

significantly accelerating and automating the entirtime, customers will have access to shared documaedt
process. On the other hand, WEB 3.0 will provida permanent communication connection, contributing

permission access within logistics, achieving aanver
access to information. This means the informatidhbe

the speed-up and efficiency of logistics processes.

Table 4 Possibilities of WEB 3.0 usein logistics

Permissioned Peek-A-Boo Shared Staying
Smart Moves

Acces: for Customet record: Connecte
Customer servic na yes yes yes yes
Orderfulfilment yes yes yes yes yes
Service and service pe yes yes yes yes yes
Supply and purchas yes yes yes yes yes
Good transportatic yes nag nag yes nag
Reverse logistic yes nag nag yes nag
Storag na yes na yes na

The development of WEB 3.0 is still in the initidase.
However, it is possible to say that its potentiethe field
of logistics is huge. However, it should be remeratiehat
the development of the WEB 3.0 area will stimultite
growth of other regions, such as information tedbgor
business information systems.

2.5 Decentralized applications

Blockchain 2.0. With its deployment, Blockchain
technology began to be viewed as a broad-specioimn t
with much wider possibilities of use than just aecount
book" for the needs of various cryptocurrencies.
Decentralised applications represent one of thengest
crypto technologies.

Although the name decentralised applications eviikeis
similarity to applications used in a wide rangesoifart

Decentralized applications (dApps), a cryptglevices, this is not the case. The principle obdéalised
technology, began to be used only in connectiorn witapplications is based on smart contracts. Theydigital
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applications (programs) that run on Blockchainst nmf predefined rules (conditions), which, if met/ivaarry
centralised servers. All information that dAppstaimis out the operation or operations the contract ipesgd to
cryptographically protected. Smart contracts arelenap realise (Figure 10).

.@B
%\ Browser
Intemet ———— - -
Web server
Front-end

HTML, CSS, JavaScript

,,,,,,,,,,,,,,,,,,,,,,,,,,,, pr—

Smart Smart Smart Smart
contracts contracts contracts contracts

Ethereum Virtual Machine

l

Block — Block (— Block — Block — Block

Ethereum blockchain

Figure 10 Architecture Of Decentralized Applications (dApps) [21]

Decentralised applications or the idea of theirafpen  and it would not be desirable in specific logisficecesses
represents a chance for logistics to automate wario(non-guarantee of discretion). On the contrary, esom
processes, primarily management and decision-making processes have no problem with this. That is whig it

is possible to use private centralised or decasé@ltypes necessary to analyse the deployment of dApps within
of Blockchain. However, the purpose for which dApglé  logistics processes and then decide what type of

be used depends on the purpose. It is necessaeglise Blockchain will be used. Table 5 presents an exaroph
that the public decentralised Blockchain in conioecivith  comparison of the kind of Blockchain for the apation
dApps may have certain disadvantages. For exartipde, of dApps within selected areas of logistics.

stored information will be available practicallyaayone,

Table 4 Comparison of Blockchain types for the application of dAppsin the selected fields of logistics

A centralised type of Blockcha Decentralised type of Blockcha
5'.'9*‘ Limited Suitability | oW Unlimited 1 o ity
iscreteness S discreteness| availability
availability

Supply chail advantag advantag yes disadvantac | advantag nag
Customer servic | advantag neutra yes neutra advantag yes/no
Advertising disadvantac | disadvantac | na advantag advantag yes
Public relatiol neutra disadvantac | no neutra advantag yes
Transpor advantag advantag yes disadvantac | advantag nag
Automatisatiol neutra yes/no yes neutra advantag yes

* need to be considered according to the spedtfiaton
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One big area where decentralised applications hatechnology requires further long-term researchctvhiill
potential for logistics is their product life cycleaim to identify potential risks and opportunitigsigure
management implementation. However, the use of thid).

Farm Inspactor

Actions
o
Type of Seeds
Q Processor
ke
Coffee Family | Actions
o gy
——
Fertilizer Used Quantity
Y Temperature
Super Admin - .
| Time for
Harvester > < ___Rosting
Internal Batch
= L S— No
Actions
Packaging
—° User Create/Update Date & Time
Processor
Coffes Variety Batch Create & | ___Name
Perform Cultivation Processor
Address
Temperature A
Humidity A
—— — Importer
\i
Exporter Actions
L
Actions Quantity
Qg

Ship Name

Quantity
Destination . Ship No

Address

'L

Transport Info bt

Ship Name
> Warehouse
Ship No. Name
Estimate ~ Warehouse
DateTime Address
Exporter ID Importer ID

Figure 11 Ethereum-Based Supply Chain Dapp [22]

3 Conclusion activities. Crypto technologies can bring a certairel of

Nowadays, crypto technologies are no longeflecentralisation to logistics in connection witlistramong
exc]usive]y associated with Cryptocurrencies_ Or th!:he jndividual links of the Iogistics_chain. At tb_ame time, .
contrary, more and more areas are beginning tiseghleir it iS necessary to emphasise that implementing
potential and possibilities. One reason for suchange in  Cryptocurrencies in logistics and process managersen

perception is that their application primarily liyingreater  challenge for logistics experts, especially for therent
transparency and security. understanding of the usual standards for solvigistazal

Logistics is one of the dynamic fields that ardSsues. It can be said that based on the currenlkdge

characterised by an open approach to implementimg n©f cryptocurrency ideas and ways of their impleragan
technologies to increase their activities. In catiom with  in logistics, application areas of logistics andjistics
the growing trend of automation and extensive aigit Processes, it is possible to move towards incrgatia
transformation aimed at managing and operatingstiogi  efficiency and, finally, the quality of processesessential
processes, Crypto techn0|ogies are becoming h|g|’ﬂ:@St items within |OgiStiCS solutions. In COﬂClUEidt is

attractive for widespread acceptance within thetropad ~Necessary to highlight the effort to digitise ldigis
processes, which is currently preferred in almdst a
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application areas of logistics. But as it was n@red in Business & Management, Vol. 10, No. 2, pp. 1-24,
the presented paper, the possibility of implementind 2023. https://doi.org/10.1080/23311975.2023.2216436
designing a way of realisation of a possible cotioe®f [6] AHMAD, R.W., HASAN, H., JAYARAMAN, R.

logistics and crypto technologies is an excellesteptial SALAH, K., OMAR, M.: Blockchain applications and
in the field of digitisation of logistics processegth an architectures for port operations and logistics
emphasis on managerial efficiency solutions of dbgs managementResearch in Transportation Business &
processes with a focus on process performance andManagement, Vol. 41, No. December, 100620, 2021.
logistics cost-effectiveness. https://doi.org/10.1016/j.rtbom.2021.100620

Crypto technologies present the future of digita]7] WANG, B., WANG, Y.L.: AHI: Smart Logistics for
technology and logistics. One of the reasons thigisttheir Autonomous Transport Using IoT and Blockchain
promotion is the high level of efficiency and sgfet their Technology, International Journal of Cooperative

use. Crypto-technologies' development has beenedarr  Information Systems, Vol. 32, No. 3, 2023.

out exclusively on a general level, which was then https://doi.org/10.1142/S0218843021500064

gradually adapted to individual areas, includingidtics. [8] PANGHAL, A., MANORAM, S., MOR, R.S., VERN,

However, this trend will change progressively. P.: Adoption challenges of blockchain technology fo
In the future, crypto technologies development bl reverse logistics in the food processing indusinpply

more targeted and narrowly focused on specific sarea Chain Forum, Vol. 24, No. 1, pp. 7-16, 2023.

where they will be deployed. Their principle wibrtinue https://doi.org/10.1080/16258312.2022.2090852

to be based on blockchain. However, developmetiten [9] NI, L.F., IRANNEZHAD, E.: Performance analysi$

field of blockchain will progress to meet the relav Logistic Chain: A blockchain platform for maritime
requirements for the creation of blocks in termsméed, logistics, Computures in Industry, Vol. 154, No.
capacity and access to the required informatioseBan January, pp. 1-18, 2024.

the above-mentioned expected development, it isilples https://doi.org/10.1016/j.compind.2023.104038
to expect new crypto-technologies in the futurécivhe.g. [10] CHU, X., WANG, R., REN, L., LI, Y.T., ZHANG, S

in conjunction with WEB 3.0 and artificial intelégce, Enabling joint distribution with blockchain
will significantly change and push the boundarids o technology in last-mile logisticsComputures and
logistics process possibilities. Industrial Engineering, Vol. 187, No. January, 2024.
https://doi.org/10.1016/j.cie.2023.109832
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