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Abstract

In this article, a study of blockchain technology application in the logistics
industry is presented. The main problems in the logistics area are delayed in
delivery, loss of documentation, unknown source of products, errors, among
others, which can be minimized and even avoided by implementing this tech-
nology. This blockchain technology initially emerged along with Bitcoin and
stands out due to its qualities related to privacy, security, and authenticity.
Thus, the objective of this work, exploratory and explanatory, was to evaluate
the level of knowledge about the tool, the difficulties in the logistics sector
and the advantages in supply chain management. This was done through the
application of forms and a questionnaire aimed at determining the level of
knowledge about blockchain of professionals in the logistics area and the
adoption in the organizations where they work. This work aims to conduct a
bibliographic study on the benefits of applying blockchain technology, pro-
posing improvements in the information and contracting network in the lo-
gistics industry and a quality tracking system. A survey was conducted with a
sample of 40 respondents. The results obtained revealed that only 42.5% of
respondents had due knowledge concerning this technology, because it is re-
cent in the logistics area. 87.5% agree that blockchain technology would solve
some problems in the logistics area, however only 17.5% of the companies use
the tool. About the training for the new digital era addressed in the survey,
only 27.5% described that their companies invest in technology.
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1. Introduction

Blockchain technology emerged along with the digital currency Bitcoin and has
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stood out due to its qualities related to privacy, security, and authenticity. The
use of the technology could happen in corporate environments in financial pro-
cesses, and even in the exchange of contracts, a process that has been called
“smart contract” (Lima, Hitomi, & Oliveira, 2018: p. 6).

In addition to ensuring the transparency and immutability of the records dis-
tributed in the groups, blockchain, according to Calixto (2019: p. 3), “even has
the ability to share and transfer digital objects, without the risk of a duplicate
shipment or the existence of false copies in the transaction.”

According to Carvalho (2006) in the 90’s, the world of commerce suffered
positive and negative impacts due to the emergence of computers, the creation
of the internet, and the several possibilities of information transmission. Among
the positive impacts are: The reliability of results; Integration of subsystems;
Greater control over the organization and Savings for companies. However, when-
ever positive points happen, negative points appear. In relation to these negative
aspects there are: The submission to the machine, the man was obliged to follow
the rules imposed by the network system; The inflexibility, as when a task is im-
planted in the computer, for example, the flexibility disappears, as the human
being has as his main characteristic to be flexible.

With the advent of the Internet network in the 90’s, many countries were able
to connect, “[...] including Argentina, Austria, Belgium, Brazil, Chile, Greece,
India, Ireland, South Korea, Spain, and Switzerland. Several search engines
emerged, such as ARCHIE and Gopher. Several institutions started to make
content available online, such as the US National Library of Medicine and the
Down Jones stock exchange. Additionally, reports of events against information
security began to emerge [...]” (Macedo et al., 2018: p. 42).

What began in the 20th century will continue to expand in the coming dec-
ades. This current moment is referred as the information age or the digital age.
In this new era, information drives every day a new order of relationships called
supply chain management. Within a company’s supply chain management, lo-
gistics is the function required to transport and geographically locate storage. In
this way, logistics is a subset of activities and occurs within the broader frame-
work of the chain. Bowersox et al. (2014: p. 4) mentions that:

“[...] The working objective of logistics remains essentially the same over
decades, but the way the work is performed [...]” is constantly changing in

the market, especially after the digital age. (Bowersox et al. 2014: p. 4)

According to Neeraja, Mehtab and Chandani (2014), a major challenge for lo-
gistics industries is to track a product, that is, to have an identification for re-
cording process and transportation information.

To solve this challenge, it was necessary to bring the concepts of a technology
called Blockchain that emerged through Bitcoin, with the proposal of exchange
and transfer of values, eliminating the need for a central intermediary, such as
banks, to ensure the reliability of the transaction (Neves, 2018 apud Calixto,
2019).
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Blockchain is a tool for transaction tracking and distributed and shared data
that have the function of creating a secure global index for all transactions that
occur in each market or production chain (Nakamoto, 2008 apud Silva et al., 2019:
p. 3).

According to O’Sullivan (2018), this tool is a technology that allows for the
formation of partnerships of more than one marketplace in different regions.
Although this technology is most often associated with Bitcoin and other cryp-
tocurrencies, it can be used to record all types of data. For the logistics industry,
Blockchain technology promises to create transparency of all documents and
transactions across the globe, freight scenario, ultimately increasing the effi-
ciency, agility, and innovation of supply chains. As a result, industries can be-
come more profitable and efficient, reducing costs and losses due to unfore-
seen events.

In this study, the origin, advantages, and functionality of blockchain technol-
ogy will be discussed. Issues related to the theme of the research such as block-
chain and the existing relation of this technology with the logistics area will be
seen in Sections 4 and 5 respectively. To expand the knowledge of this technol-
ogy, a form was applied, and its results are presented in Section 6.

To expand the knowledge about motivation within the antecedents to tech-
nology, the research brings an emerging technology (blockchain) used by IBM in
a product developed for the logistics area destined to perishable products. With
this, it is expected to generate a contribution to expand the knowledge about or-
ganizational motivators for the development of software aimed at the control of

these products.

2. Blockchain

This paper researches the decentralized data storage expressed by blockchain
technology and the feasibility of its development in sustainable logistics and
supply chain management. Although the benefits of blockchain technology have
been extensively researched in the financial sector, huge challenges in logistics
such as: order delays, damage of goods, errors, and multiple data entry can be
minimized with the introduction of blockchain technology. This article presents
a broad review of current and gradual trends in the use of blockchain technology

in logistics and supply chain management.

2.1. Blockchain Origin and Definitions

The idea of blockchain technology can be traced back to 1991, when Stuart Ha-
ber and W. Scott Stornetta published their work on cryptographically protected
blockchains. In 1992, they incorporated Merkle trees into the project, allowing
multiple documents to be collected in one block (Tijan et al., 2019).

In 2008 after the global crisis of distrust, according to Tapscott and Tapscott
(2016), Satoshi Nakamoto published an article on an internet mailing list, about

an electronic money transfer protocol between people P2P (Peer-to-Peer) with-
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out an intermediary and decentralized, that is, without the figure of the financial
institution. This protocol comes to be Bitcoin, at its base is the blockchain tech-
nology, or as Tapscott and Tapscott (2016) called “Trust Protocol”.

From then on, several debates were opened about trust, of a system that was
financially centralized, and became decentralized covering other areas besides
finance. An interesting detail is that the term blockchain is not mentioned in the

Bitcoin article:

The Peer-to-Peer Electronic Cash System (P2P), published in 2008 by the
person with the pseudonym Satoshi Nakamoto, explains that the historical
records of movements are formed by a series of chained blocks, where each
block stores the information of transactions with bitcoins cryptocurrencies
and within the Bitcoin network, and in this series, each block is chained
with cryptography to the previous block, that is, a chain of blocks, hence the
term blockchain (Miranda & Zuchi, 2018: p. 459).

The set of technologies popularized by the term blockchain can be defined, in
a simplified way, as a distributed and encrypted electronic database capable of
transmitting confidence about the evolution of its records to any users, without
the need for a centralized and verifying organization (Campos, 2019 apud
Aquino, 2019: p. 20). Blockchain is currently enjoying a rapid rise to prominence
on corporate agendas as well as in the media. The mainstream awareness can
largely be attributed to its original application as a digital currency technology,
in particular bitcoin (Kiickelhaus et al., 2018).

The first evolution according to Lamounier (2018), was Phase 1—Transac-
tions in the period from 2008 to 2013. This period saw the first application of
Blockchain technology introduced by Satoshi Nakamoto that formed the ge-
nesis block, from which other blocks were extracted, interconnected, resulting
in one of the largest block chains carrying different information and transac-
tions.

The second evolution according to Lamounier (2018), was Phase 2—Con-
tracts in the period from 2013 to 2015. In this phase it was seen that cryptocur-
rency did not fully exploit the blockchain network, considering this Vitalik Bu-
terin began working on what he believed would be a more malleable blockchain
that could execute various functions. In 2013, according to (Lamounier, 2018)
Ethereum was born as a new public blockchain, featuring additional functional-
ity compared to Bitcoin. However, Vitalik Buterin showed the difference of these
technologies by enabling a feature that allows people to register other assets,
such as slogans and contracts. The new feature expanded Ethereum’s functional-
ity from being a cryptocurrency to being a platform for developing decentralized
applications as well (Lamounier, 2018: p. 1).

The third evolution according to Lamounier (2018), was Stage 3—Applica-
tions in the period 2018, this stage is considered The Future. Some applications

emerged in this stage, such as NEO, which was announced as the first open
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source, decentralized, blockchain platform launched in China. China currently
according to Lamounier (2018) has banned cryptocurrencies, but NEO remains
active when it comes to Blockchain innovations.

In that same phase, another platform named IOTA emerged. Lamounier (2018)
addresses this platform as cryptocurrency is optimized for the Internet of Things
(IoT) ecosystem, as it strives to provide zero transaction fees as well as unique
verification processes. In 2017, a private company originating from block.one
created EOS.IO, according to Lamounier (2018), this publication of a white pa-
per detailed new blockchain protocols that would be powered by an EOS as a na-
tive cryptocurrency.

“EOS unfolds as a smart contract platform as well as a decentralized oper-
ating system. Its main goal is to encourage the deployment of decentralized
applications through a decentralized autonomous corporation” (Lamouni-
er, 2018: p. 1).

2.2. Advantages of Blockchain Technology

According to (Chang et al., 2018, own translation) Blockchain Technology has

the following highlighted features and advantages:

e Transparency: Because a blockchain uses the concept of distributed consen-
sus, all users can access the entire history of activities, which optimizes trans-
parency data.

e Traceability: Access to time-stamped logs allows users to trace history infor-
mation effectively and efficiently.

e Security: A distributed book greatly increases the difficulty of performing a
cyber-attack, which significantly strengthens data security.

e Efficiency: Because blockchain replaces the need for a centralized database,
disintermediation can be achieved. That is, it is no longer necessary to have a
trusted intermediary, such as a bank, to maintain the database; therefore,
transaction processing time and cost can be significantly reduced.

e Confidentiality: The decentralized book of a blockchain greatly enhances se-
curity and transparency; however, it raises other concerns about confiden-
tiality, since all users of the network can see all activities. As a result, block-
chain tries to preserve the privacy of users and their data by using pseudo-
nymous addresses and advanced encryption to hide some aspects of their ac-
tivities.

e Immutability: Once a transaction or activity is validated by a blockchain sys-
tem, it can no longer be reversed or changed. In view of this, the integrity of
your data can substantially reduce the cost of auditing.

All the information stored in the Blockchain is decentralized, as shown in

Figure 1, meaning that it is not hosted only on one server, but is stored on sev-

eral servers, protected by different cryptographic processes, making its modifica-

tion impossible (Herrero, 2018).
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Figure 1. Centralized and decentralized network. Source: (Santos et al., 2020).

The way Blockchain works according to Thodl (2017) is by allowing any value
to be sent anywhere in the world where a Blockchain file can be accessed. It is
essential that you have a private key, created cryptographically, to access only the
blocks you hold. “Keys are used to access addresses that contain units of curren-
cy with financial value. Thus, the role of transfer registration, traditionally con-
ducted by banks, is performed” (Ihodl, 2017: p. 1).

Pires (2016) complements by stating that “blockchain is a chain of immutable,

public and distributed records. Considering this, it is worth noting that:

Chain because the records are carefully chained together by means of public
keys, entries and exits. Immutable because once a record is entered in the
chain, it can no longer be changed. Public because the only necessary con-
dition for a citizen to have access to Blockchain records is that he has access
to the internet and distributed because this record chain is not stored in a
single central server, on the contrary, it is replicated in millions of machines
spread around the world and no company or individual can claim owner-
ship of these records (Pires, 2016: p. 26).

It is verified that the authors reaffirm that the concepts of chronological and
immutable record in blockchain, are a data security and are in line with the
principles cited by Nakamoto (2008), which are the timestamp server (that records
transactions in chronological order) and the hash function (Miranda & Zuchi,
2018).

“This hash function is considered a one-way function, meaning that it is
able to encrypt the message, but it is impossible for any user to revert the
encrypted message back to the original message” (Franco et al., 2018: p.
179).

The best understanding about the hash function is that it is like a “fingerprint
of a block, which is used to chain it to the others” (Franco et al., 2018: p. 179). A
hash function is a mathematical function that takes a variable number of cha-
racters and converts it into a series with a fixed number of characters. Even a
small change in a series creates a completely new hash (Cointelegraph, 2020).

Blocks have a sequence, until reaching the first block which is called the Ge-
nesis Block. (Franco et al., 2018 apud Pires, 2016: p. 30) mention that a single

second block stores hundreds of transactions that occur on the Bitcoin network.
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“When the transaction is validated, it is ready to be collected by a block and go
through the mining process.”

The mining process is better known as Proof-of-Work (PoW), according to
Franco et al. (2018), the miner seeks to include new transactions in a block and
find a mathematical solution that validates it, so it can be inserted into the exist-

ing blockchain.

3. Supply Chain

The supply chain is a “subset of the value chain, which is focused on adding val-
ue to a service or physical product, the supply chain is primarily concerned with
the production, distribution, and sales of physical products” (Simchi-levi, Ka-
minsky, & Simchi-levi, 2000 apud de Souza, Carvalho, & Liboreiro, 2006: p. 703).

Everything we consume is a product of the supply chain. Assets around the
world are extracted, designed, combined, transported, and sold every day
through the supply chains that sustain global trade. Although technologies
are increasingly disrupting traditional industry, this flow of goods has not
been reformed in years (Tapscott & Tapscott, 2018) apud (Becklas, 2019: p.
27).

Supply chain management “highlights the logistical interactions that occur
between marketing, logistics, and production functions within a company, and
of these same interactions between legally separate companies within the prod-
uct flow channel” (Ballou, 2009: p. 28). The author mentions that the supply
chain covers all activities related to the flow and transformation of goods from
the raw material stage (extraction) to the end user, as well as the respective in-
formation flows.

There are several problems in the global logistics industry, such as a lack of
transparency or a misunderstanding between agents at different layers of the
supply chain. Due to this, many challenges regarding transportation protocol

and product origin arise (Williams, 2015 apud Becklas, 2019: p. 28).

Logistic

Define abbreviations and acronyms the first time they are used in the text, even
after they have been defined in the abstract. Abbreviations such as IEEE, SI,
MKS, CGS, sc, dc, and rms do not have to be defined. Do not use abbreviations
in the title or heads unless they are unavoidable.

For Ballou (2009), the definition of logistics comes to be a relatively recent
management that adds value to products and services essential to consumer sa-
tisfaction.

Logistics is the activity that aims to coordinate the flow of materials, products,
and services, through specialized equipment and labor, reaching its responsibili-
ty until the after-sales service, emphasizing the minimization of costs, consumer

satisfaction and the achievement of competitive advantage (Dias, 1993 apud

DOI: 10.4236/tel.2022.122017

327 Theoretical Economics Letters


https://doi.org/10.4236/tel.2022.122017

J. 0. D. da Silva, D. R. dos Santos

Brandalise, 2017).
According to Paura (2012), logistics has three basic activities, being: transpor-
tation, inventory maintenance and order processing. These three activities de-

termine a critical factor for a logistics chain to have an adequate service.

Transportation is the basis for successful business planning. The business-
man will always need to acquire raw materials and transport them to his fa-
cilities. The need to send or to pick up the goods is another point that be-
comes evident the correct operation of transport routes whatever it is (Pau-
ra, 2012: p. 24).

Platt (2015) believes that stock maintenance should be balanced by the num-
ber of materials and products for production and the customer, in addition to
the needs of the company, without exceeding the financial limit of capital of the
inventories, since this demands costs.

According to the author, order processing is the realization of the order by the
users until its delivery. In this processing it is necessary to process and assemble
orders faster, enabling the delivery to be on time and varied customer service.

For Alonso (2019) within the supply chain, logistics can be divided into 3
parts:

e Inbound Logistics (Supply): is part of business logistics that corresponds to
the set of operations associated with the flow of materials and information
for supply (or supply), from the source of raw materials to the entry into the
plant.

e Internal Logistics: encompasses all material and information flows, physical
moves, and operations that are performed within a company to manufacture
a product.

e Outbound Logistics (Distribution): occurs after the production process,
when the planning of the distribution of goods to the end customers begins.
It is the entire logistical process that begins when production is complete and
needs to be sold.

The logistics issue today is vital for companies as it optimizes resources and
increases quality, which means spending less for better results. In logistics, track-
ing transactions is a major activity. Recording past actions and performance as
well as planned activities is of utmost importance in this field (Dobrovnik et al.,

2018, author’s translation).

4. Blockchain and Logistic

According to Tijan et al. (2019), in the supply chain there is a complexity and
lack of transparency in the processes. It is interesting for the parties involved in
the logistics process to introduce and develop blockchain technology to improve
the logistics processes in the supply chain, making them more sustainable.
Enterprises in the logistics and manufacturing sectors tend to implement de-

centralized concepts (blockchain principle) for tracking goods and transport con-
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tainers, for example. Driven by the demand for more transparency in the supply
chain (traceability from start to finish) comprehensive technical solutions are a
must. Blockchain or derived concepts lean toward providing solutions to nu-

merous problems in logistics.

In addition to the hype about radical change through new sources of block-
chain-based control and influence, as well as the promise of dramatically
reducing the cost of transactions, blockchain technology realistically has the
potential to become the record for most transactions in logistics, tracking
transactions is a major activity. Recording past actions and performance as
well as planned activities is of utmost importance in this field (Dobrovnik et

al., 2018: p. 2, own translation).

Blockchain technology can increase the efficiency and transparency of the
supply chain and positively all logistics processes, from storage to delivery and
payment. In addition to the increased transparency and security achieved through
blockchain, the physical flow of goods can be accelerated (Tijan et al., 2019, own
translation).

In logistics, shared data across the supply chain can enable higher levels of
transparency, empowering consumers to improve choices about the products
they buy. These are just a few of the many opportunities that blockchain presents
(Kiickelhaus et al., 2018: p. 3).

Bowersox and Closs (1996) apud de Souza, Carvalho and Liboreiro (2006)
point out three reasons for the need of fast information, in real time and with a

high degree of accuracy for an efficient logistics and supply chain management.

First, customers understand that information on the progress of an order,
product availability, delivery scheduling, and billing data are key elements
of customer service. Second, with the goal of inventory reduction through-
out the supply chain, executives realize that with proper information, they
can effectively reduce inventory and human resource requirements. Re-
quirement’s planning being done using the latest information allows inven-
tory to be reduced by minimizing demand uncertainty. Third, the availability
of information increases flexibility with respect to knowing how much, when
and where resources can be used for strategic advantage (Bowersox and
Closs, 1996 apud de Souza, Carvalho, & Liboreiro, 2006: p. 707).

The German global logistics operator Kiickelhaus et al. (2018) which is an
American consulting firm, produced a report on the technological potential of
blockchain in logistics based on a prototype applied to the pharmaceutical in-
dustry. According to both companies, the new technology can be leveraged in
asset management conferring traceability, transparency and creating value in the
logistics chain. This platform can also help in the management of contracts,
avoiding the need for third parties to validate them.

According to Santhi & Muthuswamy (2022), blockchain technology provides
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all the resources needed to solve logistics inefficiencies. For this to occur block-
chain needs to act as the backbone of the logistics network. It will handle every-
thing, including providing the means to record transactions, create an efficient and
transparent system, and track assets with all the necessary documentation. The
decentralized structure provides the ability for all parts of the supply chain to par-
ticipate and its immutable nature. Based on cryptography, it ensures security.
With “blockchain technology in the supply chain every time a product is ex-
changed between the sides, the transaction can be documented, creating a per-
manent history of a given product from manufacturing to sale” (Tijan et al.,

2019: p. 7, own translation).

“During the product life cycle, as it flows through the value chain (from
production to consumption), the data generated at each stage can be docu-
mented as a transaction, thus creating a permanent history of the product”

(Tijan et al., 2019: p. 7, own translation).

According to Becklas (2019) Blockchain technology is useful for logistics by
enabling complete supply chain visibility. Under full visibility, it is considered to
show the movement of goods in various stages and processes of the supply chain
and support the decision making of logistics operators.

This way of developing a business process according to Tijan et al. (2019)
would fulfill the main task of logistics, which is to get goods to the right place, at
the right time, in the right quantity and in the original state.

According to IDC (International Data Corporation) apud Duarte (2019) “By

2021, annual spending is expected to reach $9.7 billion” on Blockchain technol-
ogy.
Blockchain can help all parties involved in shipping increase sustainability,
reduce, or eliminate fraud and errors, improve inventory management, mi-
nimize mailing costs, reduce delays caused by paperwork, waste, and iden-

tify problems faster (Tijan et al., 2019: p. 7, own translation).

According to World Economic Forum (2013) reducing supply chain barriers

could increase world GDP by almost 5% and total trade volume by 15%.

5. Relevance of Blockchain’s Application to Logistics

Since companies started manufacturing physical products, they need to arrange
the movement of raw materials to their operations and finished products to their
destination, as well as organize their protection, storage, and inventory control,
this is called Logistics (Slack, 2015 apud Petroni, Monaco, & Gongalves, 2018).
This work observed the concepts of logistics within the supply chain. Over the
years, the technological evolution within this area and its benefits began to be
analyzed, highlighting the use of RFID technology-Radio Frequency Identifica-
tion. According to Lechner et al. (2017), this technology is classified based on

what is being in the process of a factory and the reader location approaches.
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Continuously with the evolution of new Blockchain-based technologies for
transportation and logistics will help manage and track tens of millions of con-
tainers worldwide by digitizing the end-to-end supply chain process to increase
transparency and highly secure information sharing between trading partners
(IBM, 2017 apud Petroni, Monaco, & Gongalves, 2018: p. 70).

Badzar (2016) mentions that blockchain technology in logistics can contribute
significantly to the transparency of the entire production chain, it is considered
as information disclosure and is recognized as the key component to make a
business sustainable. Information sharing generates and improves relationships
between suppliers and customers, making transactions more efficient.

According to the recent IBM Institute Expert Insights report, “blockchain has
been recognized as a technology that will be implemented in various supply chains
to consider the benefits of visibility, optimization and forecasting” (Lieber, 2017
apud Becklas, 2019: p. 28).

Information regarding the shipping processes will be digital, which allows all
participants to obtain the relevant data at any time. “Consequently, this reduces
risks and increases the quality of delivery. In addition, it will allow organizations
to decrease the amount of waste, deterioration, and defects” (Lieber, 2017 apud
Becklas, 2019: p. 28).

When there is not full sharing of information, each company starts working
with what it has available and ends up with wrong logical conclusions.
Without this communication, production costs per unit increase, as well as
higher lead times, lower product availability, and damage to the relation-
ship between the links. The expected consequence ends up being a drop in
profitability and value, and an overall drop in performance (Chopra, 2012
apud Carvalho, 2019: p. 10).

6. Definition of the Questionnaire

Of the studies commented on the research type, those that followed the explora-
tory and explanatory methodology, under the questionnaire method, were pre-
selected. The objective was to seek a survey as a basis to develop this present
study and with this, have a basis to evaluate the importance of blockchain adop-
tion in Brazil.

The selection criteria for the questionnaire were: 1) To have people who work
in logistics sectors as part of the sample; 2) To have Supply Chain Managers as
part of the sample; 3) Companies in the logistics field as part of the sample, be-
ing them with anonymous identity; 4) Elaboration of a list of questions made by

Google Forms.

6.1. Form Execution

Data collection was carried out between September 30 and November 10, 2020.
The chosen collection tool was Google Forms, a free online platform for the de-

velopment and execution of surveys. The connection with the respondents was
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through social networks, LinkedIn, Facebook, WhatsApp, and E-mail, reaching a
significant sample of 40 respondents.

The survey has an introduction where its purpose and definition about block-
chain is explained, the estimated average time of completion which is 3 minutes,
the confidentiality and aggregation of data at the time of publication, and the
signaling that participation is voluntary, with the sole purpose of collaborating
to the success of the survey.

The structure of the questionnaire for this research has nine questions and an
authorization for data use, compromising the confidentiality of the respondent
and his company, where it is possible to observe in Table 1 the questions, of

specific and general character both organization and the informant.

Table 1. Final design of blockchain adoption survey questions.

Question

Question logic Required question

Objective

I declare that I agreed to participate in the field
research regarding Blockchain technology in the
logistics area. I affirm that my participation is
voluntary, without receiving financial incentive or

Have consent of the informant to

Multiple choi Mandat
burden and with the sole purpose of collaborating tHple cholce andatory answer the other questions.
for the success of the research. I am informed that
the access and analysis of the data collected will be
carried out only by the researchers.
1) Do you work or have worked (directly or . . Understand the Degree of Informant’s
N . . Multiple choice Mandatory . .
indirectly) with logistics? relationship with the area.
Understand the level of knowled,
2) How long do you work in this area (or work)? Multiple choice Mandatory naers an ,e evel ot knowledge
and participation.
3) What is the size of th k
) a I'S € Slze,o . e company you work (or Multiple choice Optional Understand the size of the company.
worked) in the logistics area.
4) In your opinion, what are the biggest difficulties . Understand the difficulties of the
. - Paragraph Optional .
in the logistics area? logistics area.
Understand the d f knowled
5) How much do you consider to know Blockchain . " er.s and the degree oF Xnow ? &
Linear scale Mandatory of the informant about Blockchain
technology?
technology.
Understand the visibility of th
6) Do you think Blockchain technology could solve . . ncerstand the visibiiity of te
. . Multiple choice Mandatory Challenges of Challenges of the
any problems in the logistics area? L .
Blockchain implementation.
7) Is the corTlpany you work (or work) makes the use Multiple choice Mandatory Understanding whether all companies
of Blockchain technology? already use technology.
Understandi hether th
8) Is your company capacitating (or has already . . . ndersta .1ng.w ctherthe company
o Multiple choice Mandatory is empowering its employees to the
enabled) employees for this digital age? ..
new digital era.
9) How is Blockchain technology helping your Paragraph Optional Understand the benefits that
company? technology has brought to company.
Source: Elaborated by the authors, (2020).
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6.2. Results

In this section, the results of the Google Forms are discussed, structured in nine
questions. The questionnaire captured the desired sample consisting of 40 res-
pondents. To analyze the evidence collected, it was decided to address the eight
multiple-choice questions in the questionnaire, with their respective answers,
thus enabling the identification of the most relevant data.

According to the questionnaire it was possible to notice that not all respon-
dents had knowledge about blockchain, for being a recent technology, however,
plenty of knowledge in the logistics sector. However, according to the respon-
dents, the technology could be used to improve the different bottlenecks men-
tioned. The details of the questions and answers can be seen in charts, tables and
Graphs:

According to Graph 1, amongst the 40 respondents of the survey, 72.5% of
them worked for over 4 years in the logistics area. Among the others, 5% corres-
pond to those who have worked more than 3 years in the area, 10% have worked
only 2 years, and 12.5% have worked 1 to 12 months in this logistics sector.

According to the results of question 3 shown in Graph 2, 54.1% of respon-
dents work in large companies with over 500 employees, 24.3% of respondents
work in medium-sized companies and the remainder in small and micro-com-
panies. Thus, it is believed that these characteristics could facilitate the applica-
tion of blockchain in large companies, since they have higher revenues and the
necessary tools to invest in this technology.

According to Borba, De Oliveira, & Venanzi (2020), it is possible to affirm
that blockchain has a major influence in the supply chain, which currently, is
small because it is a recent technology, and little known by companies. However,
it presents itself of fundamental importance, given that many large and medium

sized companies need this technology to improve their management.

Number of people in the questionnaire x Time worked
80.0%

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0% .
B
1to 12 months 2 years 3 years 4 years or more

Graph 1. Working time with logistics for the agents that answered the questionnaire.
Source: Elaborated by the authors.
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Size of the company that volunteers work in the logistics area

Microenterprise (with up to 19
employees)

M Small Business (from 20 to 99
employees)

B Medium-sized company (100
to 499 employees)

54.1%

M Large Company (more than
500 employees)

Graph 2. Information collected on the size of the company that respondents work/worked
in the logistics area. Source: Elaborated by the authors.

Table 2 shows the comments of all respondents on the chosen question. The
same problems such as deadline, reliability, transportation, security, costs, and
others are cited in several companies. Thus, a single tool would solve these prob-

lems in all companies if applied.

Blockchain has the potential to guarantee the integrity of shared informa-
tion, where all stakeholders know what happens in real time. Thinking about
blockchain is thinking about the transparency of the process information,
which makes the whole cycle more reliable, reducing costs with errors due

to lack of communication (Calixto, 2019: p. 5).

Graph 3 presents the level of knowledge of blockchain technology among sur-
vey participants, where level 1 tends to represent those respondents do not know
the technology and level 5 that they know it well. Of the 40 respondents, only 17
people had knowledge of blockchain, around 42.5% of the total. This is a satis-
factory level for being a recent technology. This shows that managers, compa-
nies, and people working in the logistics area are getting qualified for a new dig-
ital age.

Graph 4 has questions about the importance of technology, where the vast
majority recognize the importance of this technology (88%).

Graph 5 shows the percentage of companies from which the respondents work,
how many use this technology, showing that 82% of the respondents work in
companies that use it.

In response to the number of respondents regarding the training of their staff
for the new digital era, one notices that almost half (19/40) of the companies are
not preparing for this possible technological revolution. 25% of the respondents
don’t know if their company has a continuous training policy for this theme.
Graph 6 asks about the training in this area.

According to the results of Graphs 4-6, 87.5% of the respondents are aware
that blockchain technology will bring benefits to the logistics area and that 82%
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Table 2. Opinion about the difficulties of the logistics area.

Biggest difficulties in logistics addressed by the employees in the questionnaire

In your opinion, what are the biggest difficulties in the logistics

Date
area?
09/28/2020  Finding suppliers that fit the deadlines my company imposes;
09/29/2020  Organization;
09/29/2020  Alignment of collection and delivery of material. Positive feedbacks;
Lack of security in transportation, freight with outdated values, lack of
09/30/2020 .
qualified personnel, among others;
09/30/2020  Professional training;
09/30/2020  Time;
10/01/2020  Inventory and freight;
10/01/2020  Team training, poor road conditions, gap of freight;
Difficulty in hiring professionals because of the precariousness and
10/01/2020 . o,
working conditions;
10/20/2020  Professional able to apply the tools;
10/20/2020 Integration, automation and routing;
10/20/2020  Non-integration to Industry 4.0;
10/20/2020  Deadline, reliability, safety, and equipment;
10/20/2020  None;
High operating costs, safe transportation, and outdated technology. I
10/20/2020 9 OPeTATRE P " &
believe these 3 are the most difficult;
10/20/2020  Non-integration of Industry 4.0;
10/21/2020  None;
10/22/2020  Qualified labor;
In a large company with global operations, efficient and directed
communication is a point of attention that sometimes goes unnoticed
and harms the process. In medium-sized companies the information
10/22/2020  is managed in a more controlled way, but the bottlenecks due to lack
of resources (operational, production, human, installation...) affect
the outputs. In small companies, information management is often
poorly managed. In general, bureaucracy interferes in any operation;
Depending on the industry, in this case the distribution, what impacts
10/22/2020 .
are the bottlenecks in urban centers;
10/22/2020  Capacity building of logistical data;
10/22/2020  Lead time;
10/22/2020  Education and Infrastructure;
Public Administration investments, especially in transportation
modals. Another point are the companies that are not focused on
10/22/2020  Logistics, for example commercial representatives who think that

logistics is not important and only manage stock, therefore they
don’t see an opportunity in the sector;
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18
16
14
12
10

O N b~ O ®

Continued

10/23/2020  Logistics costs;

10/23/2020  None;

10/23/2020  Integration of areas, communication and process integration;

10/24/2020 A great lack of security in cargo transportation;

10/25/2020  Process Management;

10/26/2020  Lack of communication;

10/29/2020  Lack of technology;

10/29/2020  Stocks, transportation and deliveries;

10/30/2020  Costs related to transportation and last mile;

10/31/2020  Technology;

11/03/2020  Qualified labor;

11/03/2020  None;

11/03/2020 The issue ot.' communication, which impacts the inadequate
understanding of needs and lack of space for proper storage;

11/03/2020 Complying w}th deadlines, mastering the supply chain and adequate
reverse logistics;

11/04/2020 It is structural, in Brazil the Roads are more precarious every day, for
example;

11/05/2020  None.

Source: Elaborated by the authors.

Degree of knowledge of Blockchain Technology
17

mmm Number of people

14%

Percentage (secondary axis)

50%
45%
40%
35%
30%
25%
20%
15%
10%
5%

0%

Graph 3. Knowledge of blockchain technology by the agents that answered the questionnaire.

Source: Elaborated by the authors.

already use it in their companies, but that the companies where they work are

not training their employees for the modernity of the internet. People who are

not trained do not evolve and do not improve the processes.
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Blockchain Technology solve any problems in the logistics area?

No (2.5%)

Do not know
(2.5%)

| still don’t
know (2.5%)

Yes (87.5%

Graph 4. Opinion about the importance of blockchain technology in the logistics area.

Source: Elaborated by the authors.

Does the company you work for use Blockchain Technology?

Graph 5. The number of companies where the agents work that make use of blockchain
technology. Source: Elaborated by the authors.

Is your company empowering employees for this digital age?

Yes 11

Maybe

Graph 6. Quantities of agents that are being trained for the new digital era. Source: Ela-
borated by the authors.
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Table 3. How blockchain technology is helping in the companies that respondents work.

How the use of Blockchain Technology is helping companies

Date 9) How is Blockchain Technology helping your company?

I believe that the implementation of electronic technology for tracking

09/28/2020  our products and service, is one of the necessary steps that are
directing employees to this new reality;

09/29/2020 -

09/29/2020 I don’t know about this technology;

09/30/2020 -
I have been a consultant for some time now, but from my experience

09/30/2020  there is no such thing as a bad method or technique, but rather, that
they are employed at an inadequate time or in an inadequate manner;

09/30/2020 I can’t say;

10/01/2020 -

10/01/2020  There is no such technology;

10/01/2020 -

10/20/2020 I am not currently with the company;

10/20/2020  Information Security;

10/20/2020 -

10/20/2020  They are not using blockchain technology;

10/20/2020 -

10/20/2020  We do not use this technology now;

10/20/2020 -

10/21/2020 -

10/22/2020 -
It helps in the management of information exchanged with suppliers

10/22/2020  and customers, both internal and external, and enables timely and
assertive actions to solve problems and execute activities;

10/22/2020  Yes

10/22/2020 -

10/22/2020  Idon’t know, maybe in Transportation;

10/22/2020  Traceability;

10/22/2020  They don’t use this technology;

10/23/2020 We don’t implement it in the company;

10/23/2020 -

23/10/2020 I be.li.eve that .this technology will. contribute to the agility in the
decision making, by the companies;

24/10/2020 -

25/10/2020 It is not applied in my company;

26/10/2020  We don’t know it;
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Continued

29/10/2020 -

29/10/2020  Improvement of procedures;
30/10/2020  Currently, it is not applied;
31/10/2020 It doesn’t exist;

03/11/2020 -

03/11/2020 -

03/11/2020 -

It will facilitate rapid research for solving problems and improving
03/11/2020 .
customer service;

04/11/2020 I don’t know how to use it in the company I currently work;
05/11/2020 A lot.

Source: Elaborated by the authors.

In Table 3 the respondents described how blockchain technology is helping to
improve their companies. The main benefits were traceability, information secu-
rity, direct communication of stakeholders and improvements in procedures.

For Presa (2018), one of the main benefits of blockchain is cargo tracking, where
there is communication between various companies within the chain to produce
the tracking data. Another positive point is the interaction of the companies in-
volved in the chain, from the collection of the material, transportation status of
the delivery, to the receipt of the cargo at its destination.

Using Blockchain, this process will be virtually all automated. “The carrier
puts the signed contract in the Blockchain, the shipper confirms it, and after that,
each delivery enters as a recorded information in the Blockchain and at the end
of the month you just need to add up all the deliveries” (Presa, 2018: p. 1).

It should be noted that the present study was carried out without any financial
and institutional support. The authors are disclosed and contacted by respon-
dents. Due to the difficulty in contact with managers and professionals in the lo-
gistics branch and the complexity of the population, consider the sample of 40
respondents illustrative. Being able to have some bias due to the method of dis-
closure. There were no statistical tests and econometric analysis and rather de-
scriptive statistics for the purpose of obtaining punctual information on the ob-
ject of study. It is understood that the larger the size of the sample, the lower the
likelihood that the results are biased.

7. Conclusion

This study describes the characteristics of blockchain, to then contextualize its
importance in supply chain management in the logistics industry. The benefits
and its functionalities in process improvements were exposed, based on cases dis-
closed in academic works and on the level of knowledge of respondents who

work in the research area through the Google Form.
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Logistics is vital for organizations, consumers, and the economy. It in turn
presents several challenges such as delayed deliveries, lost documentation, er-
rors, source of documentation, and lack of training among a company’s em-
ployees; these obstacles can be minimized and even avoided by implementing
blockchain.

Blockchain presents several advantages such as transparency insurance, tra-
ceability, security, efficiency, reliability, and immutability; these can be good so-
lutions to fix the supply chains regarding the logistics area, even if the applica-
tion is simple, it can bring great benefits in a company’s sector and in its costs.

Analyzing the results, it is possible to conclude that half of the people who ans-
wered the questionnaire work in large companies with more than 500 employees.
It was possible to identify that only 42.5% of the survey participants had due
knowledge about blockchain technology.

Additionally, there is a lack of usability of this technology and a lack of inter-
est or knowledge of the companies where respondents work in relation to adop-
tion. Although 87.5% agree that blockchain technology would solve some prob-
lems in the logistics area, only 17.5% of the companies make use of the tool.
About training for the new digital era also addressed in the survey, only 27.5%
described that their companies invest in technology.

Blockchain technology has gained great attention in recent years, starting in the
financial sector, and is currently growing in other sectors. The amount of re-
search seeking to understand and explore how it works is only increasing. This
tool will have an impact in the coming years, generating a demand for global in-

terest.
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