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Abstract

Nowadays, processes of information technologies have become important for
supply chain management. Also, the supply chain processes become even more
complex. In order to solve this complexity, businesses manage supply chain
processes with many systems. Blockchain has a humber of advantages for not
only finance but also supply chain. The aim of this research is to serve a
descriptive use case for using blockchain technology in the supply chain
processes. In-depth interviews are conducted with supply chain managers and
blockchain technology professionals. Architectural design processes of
blockchain technology in the supply chain are determined. Lastly, Analytic
Hierarchy Process was applied to the main characteristics of blockchain. This
study is a descriptive study that serves as a roadmap for firms that want to use
blockchain technology in their supply chain processes.

Keywords: Supply Chain Management, Blockchain Technology, Blockchain
Challenges, Logistics Processes, Analytic Hierarchy Process (AHP).

Oz

Giliniimiizde bilgi teknolojileri siiregleri tedarik zinciri yonetimi igin 6nemli hale
gelmistir. Ayrica zaman igerisinde tedarik zinciri siiregleri daha da karmagik hale
gelmistir. Isletmeler bu karmasiklig1 gidermek igin birgok sistemle tedarik zinciri
stireglerini yonetmektedir. Blokzinciri teknolojisi sadece finans i¢in degil ayni
zamanda tedarik zinciri i¢in de bir takim avantajlara sahiptir. Bu arastirmanin
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amaci, tedarik zinciri siireglerinde blokzinciri teknolojisinin kullanimina y6nelik
betimsel bir kullanim 6rnegi sunmaktir. Calisma kapsaminda tedarik zinciri
yoneticileri ve blokzinciri teknolojisi uzmanlar1 ile derinlemesine goriismeler
yapilmustir. Ayrica tedarik zincirinde blokzinciri teknolojisinin mimari tasarim
siiregleri belirlenmistir. Son olarak, blokzinciri teknolojisinin temel 6zelliklerine
Analitik Hiyerarsi Siireci yontemi uygulanmistir. Bu ¢alisma, tedarik zinciri
stireglerinde blokzinciri teknolojisini uygulamak isteyen isletmeler igin yol
haritasi niteligi tasiyan betimsel bir ¢aligmadir.

Anahtar Kelimeler: Tedarik Zinciri Yo6netimi, Blokzinciri Teknolojisi,
Blokzinciri Zorluklari, Lojistik Siiregler, Analitik Hiyerarsi Siireci (AHP).

1. Introduction

Supply chain is a process of suppliers, manufacturers, distributors,
wholesalers, retailers and logistics service providers that are engaged in
ensuring goods and services to final consumers. Furthermore, there are
both the external and internal associates for the businesses within the
supply chain activities (Chow and Heaver, 1999). Here, Third and Fourth
Party Logistics (3PL and 4PL) providers operate as supply chain and
logistics service providers within the ecosystem.

According to the Council of Supply Chain Management Professionals —
CSCMP (2009), Supply Chain Management (SCM) contains the
designing and operation of entire activities involved in sourcing,
transformation and all logistics management processes and activities.
Supply Chain Management also contains arrangements with network
partners and providers, which can be related suppliers, intermediaries,
consumers, 3PL and 4PL. Supply Chain Management operates supply and
demand management within and across businesses.

The management of supply chain and logistics workflow processes is
becoming more and more complex due to the increase of stakeholders and
transactions in the chain. However, with the constant change of consumer
demands, developments in the sector have gradually increased the
importance of flexible production and supply chain issues. In addition, the
rapid development of technology undoubtedly makes radical changes in
the supply chain and changes the classical supply chain definitions. In this
context, businesses in the supply chain and logistics sectors should focus
more on globalization and integrate information technologies into their
business processes, starting from raw material supply to the processes of
delivering products to final consumers and ensuring customer satisfaction.

Moreover, billions of products are produced every day and distributed to
final consumption points through the complex logistics and supply chain
structure that extends to almost all regions of the world. But, there is very
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limited information flows about how, when and where these products are
produced and consumed throughout their life cycle (Kirbag and Tektas,
2021). Before these products reach the final consumer, they mainly
operate on a wide network of retailers. Throughout this movement, all
distributors, carriers, storage facilities and suppliers involved in design,
manufacture, delivery and sales form the invisible dimension of the
products. In this context, transparency and traceability of the entire
logistics and supply chain structure are critical in eliminating the restricted
flow of information throughout the product life cycle. A transparent and
traceable supply chain structure helps suppliers prevent fraud, minimize
errors, save time, improve stock management, improve storage activities,
reduce distribution costs, and ensure less waste product and delivery
delays.

The concepts of transparency and traceability are critical in ensuring the
sustainable improvement of supply chain and logistics concepts. Likewise,
it is extremely important that critical factors affecting supply chain
performance are correctly identified and managed (Sunny et al, 2020).
Here, businesses make use of many systems and technologies available
while performing activities and processes in their supply chain. These
systems and technologies mainly can be listed as (Ksherti, 2018; Hill and
Scudder, 2002) Materials Resource Planning (MRP), Enterprise Resource
Planning (ERP), Electronic Data Interchange (EDI), Radio Frequency
Identification (RFID), barcodes, GPS tracking tags, Internet of Things
(1oT), etc.

In this study, after extensive literature research, a descriptive research was
conducted on the use of blockchain technology in supply chain operations
and processes. It appears that blockchain technology has a great potential
for its use in supply chain processes and operations. However, there are
some challenges in applying blockchain technology in supply chains,
which will come to the current order as a disruptive technology. The study
focused on these implementation challenges for using blockchain
technology in supply chains. In addition, the architectural design
processes and ways that businesses should follow to implement
blockchain technology in their supply chains are explained. Also, Analytic
Hierarchy Process (AHP) was applied for the main characteristics of
blockchain technology.

2. The Role of Blockchain Technology in Supply Chain
Management

Blockchain is mainly a technical plan of a reliable database that is
decentralized and maintained with secure methods (Tian, 2016).
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Blockchain is a technology that can perform verification and securely
record transactions without being dependent on a central authority or
intermediary.

In other words, this technology is an open and digital ledger that records
data covering all transactions that occur between end-to-end networks
(Bross, 2017). In essence, blockchain technology consists of data blocks
produced by a cryptography-based system (Nakamoto, 2008).

In a blockchain architecture transactions are not recorded in a central
database, they are recorded in blocks and each block is linked to each
other. Since these blocks are connected to each other, they form a chain
structure and the name of this registry is called blockchain (Marr, 2017).

Figure 1: The Architecture of a Data Chain in a Blockchain Network
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Figure 1 shows the basic chained architecture of a blockchain network.
Here, except for the first block (genesis block), every block has its hash as
a unique ID. This unique ID contains the hash of the previous block. With
implementing this process, a chronological chain is created. Also, the hash
system ensures developed data security. Here, there is consensus among
all parties and participants within the blockchain network. In this context,
trust, transparency and traceability of transactions and processes between
all parties are appreciably advanced. This main architecture and steps of
blockchain technology is generally suitable for use in supply chain
activities and operations.

On the other hand, although the blockchain technology first found its
application in digital money and financial assets, the application areas of
technology are expanding day by day. In this context, the application
areas of blockchain are improving like in banking, smart contracts,
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medicine, education, 10T, transportation, supply chain and logistics
(Britchenko et al., 2018).

Although blockchain is still a very new technology, it has the potential to
offer solutions and benefits to many different industries with its extensive
technical features (Wood et al., 2021).

In this part of the study, the basic technical characteristics of blockchain
technology obtained by examining the publications in the literature are
discussed. The main characteristics of blockchain technology are as
follows:

*Distributed Ledger Technology: The architecture of the blockchain
technology is in the form of a distributed database and this database is
distributed between nodes. This technology allows participants to share a
ledger formed as peer-to-peer replication in each transaction (lansiti and
Lakhani, 2017).

*Peer to Peer (P2P) Network: This process is a network protocol
structure where any data can be shared between two or more participants
(Pilkington, 2015).

*Tamper Resistant and Immutable: The concept of immutability comes
from the consensus-based algorithm of the chain. All transactions are
grouped to create a new block. Each participant in the network can verify
transactions in blocks, and if there is no consensus on the validity of any
block, this block will not be accepted. Each block created with certain
algorithms and passwords has the content of the previous block along with
its own content (Hackius and Moritz, 2017).

*Decentralized: Here, transactions can be operated in a distributed
network using cryptography and systematic structure provided by
blockchain technology. There is no central authority (Guadamuz and
Marsden, 2015).

Blockchain technology brings solutions in supply chain activities and
workflows with these basic technical characteristics.

Furthermore, blockchain technology has been formed with the order of
many blocks and can securely record all transactions on the chain with a
special cryptographic encryption and verification mechanism. Also,
blockchain is a technology that can provide effective solutions and has
innovative features to improve supply chain performance (Tribis et al.,
2018).

The integration of the supply chain is another crucial issue. So, blockchain
technology can operate supply chain integration. In this way, businesses
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can develop new solutions and applications with blockchain in the supply
chain (Hofmann and Riisch, 2017).

Supply chain is a structure in which many physical flows involving more
than one actor. Throughout this structure and flow, many activities are
carried out, starting with the receipt of the order and delivering the right
product in the right quantity, in the right conditions, at the right place and
time. Blockchain technology and the application architecture of the supply
chain show many similarities in these aspects (Rodrigue, 2018).

After these explanations and evaluations, it can be explained the benefits
of blockchain technology to the supply chain as follows:

*Ensuring Transparency within the Supply Chain Workflows: With
using the blockchain technology, all participants in the chain can access
transactions along the supply chain. For example, by observing
information about their target markets and customer preferences,
producers have more consistent information about their production
guantities, thereby achieving a balance between supply and demand. At
the same time, consumers can access the contents of the product,
production sites, and legal permits and certificates of the products,
ensuring transparency throughout the supply chain (Lefroy, 2017).

*Improved Product and Data Security: The complex nature of the
supply chain processes makes it very difficult to control many participants
in the chain. This limited control mechanism created causes many details
to be ignored and security gaps. As a result, undesirable situations such as
product losses, fraud, theft, and counterfeiting may occur (Madhwal and
Panfilov, 2017). Here, blockchain technology can enhance the product and
data security within the supply chain.

*Facilitating Payment Systems within the Supply Chain Activities:
Delay of payments in the supply chain causes disruption of the whole
process. With the use of blockchain technology in smart contracts, the
necessary payments can be made more quickly, the costs of the
transactions are reduced and fraud in payments is prevented (Francis,
2018).

*Documentation Convenience in the Flows of the Supply Chain: A lot
of documentations are done in the supply chain, logistics and
transportation processes. Such operations are time consuming and costly
processes for businesses. Documentation transaction costs related to sales
realized by specific sectors constitute a large part of transportation costs.
The best example of these processes is the preparation of bills of lading.
This situation creates a need for human resources that prepare the
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documentation processes within the businesses. With blockchain
technology, the physical paperwork needs of businesses will disappear
and businesses will enter a more cost-effective structure (Hackius and
Moritz, 2017).

3. Literature Review

It is important to identify and analyze existing literature studies,
researches and case studies on blockchain technology, which is expected
to provide solutions and advantages to many industries. In this context, in
this part of the study, the current literature studies on the application of
blockchain technology in the supply chain are examined.

Chen (2017) has argued that there are many developed blockchain studies
and applications around the world, especially in the field of supply chain.
It has been stated that these studies will bring positive results to supply
chain workflows in the near future.

Eljazzar et al. (2018) has suggested that Radio Frequency ldentification
(RFID) Technology is used to ensure transparency and effective data
sharing in the supply chain, but using blockchain technology to ensure
trust, accurate data sharing and traceability in the supply chain will bring
more advantages and solutions. In addition, it was emphasized that RFID
and blockchain technologies should be considered in an integrated way.

Also, Figorilli et al. (2018) has suggested combining RFID technology
with blockchain technology and conducted studies and analyzes to
improve the supply chain process with the Azure Blockchain Workbench
application to provide information flow of products in tree procurement.
As a result of this study, positive results were obtained regarding the use
of blockchain technology in supply chain workflows.

Kshetri (2018) has argued that the benefits of blockchain technology such
as transaction speed, information sharing and transparency, its main
purpose is to increase transaction and food security. To give an example
of this situation, Provenance Company has launched a blockchain-based
application to transparently track the movement of products from sea to
table in the fishing industry.

Sadouskaya (2017) has argued that the effects of blockchain technology
on supply chain and logistics industries. Here, some of the advantages of
blockchain over the supply chain were stated as providing reliable
information about the product to consumers, enabling participation of all
parties with a decentralized structure, reducing fraud and facilitating
payment systems.
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Nakasumi (2017) has argued that the security-related problems in classical
supply chain processes. Also, it was stated that the blockchain ecosystems
to be developed will be more efficient and value-added, especially if the
regulations and laws are compatible and integrated with blockchain
technology.

The TradeLens project was put forward in 2018 by IBM and Maersk. It
has been developed in order to control the maritime container
transportation processes more effectively and to provide customs and
documentation processes in digital environments. TradelLens is a
blockchain-based shipping solution that supports a reliable international
trade structure, designed to bring together different parties to ensure
traceability, transparency and information sharing.

On the other hand, The Food Trust platform was put forward in 2017 by
IBM. Food Trust platform is an ecosystem that includes growers,
suppliers, producers, retailers and others to create a smarter, safer, more
sustainable food system for all parties. This platform has found
application areas in many different sectors and the usage area of the
platform is increasing day by day.

Dutta et al. (2020) has considered many articles related to blockchain and
supply chain. They analyzed the related opportunities, impacts, current
state-of-the-art technologies along with major trends and challenges.
These data and impacts gathered from some sectors such as shipping,
manufacturing, automotive, aviation, finance, technology, energy and
healthcare. They agreed that blockchain based technologies would be able
to enhance visibility and business process management.

A few years ago, there were very few studies on blockchain and supply
chain. However, later on, studies on this field have increased. Studies
conducted in recent years have generally been about the -effects,
advantages, application difficulties and application examples of
blockchain technology on the supply chain. This study has been discussed
in order to support these gaps in the literature.

4. Methodology

Firstly, after the particular literature review discussed within the scope of
the study, the study continued by applying appropriate research methods
and techniques.

In the study, a semi-structured in-depth interview method was applied.
This method is commonly used to increase the consistency of the data to
be obtained. The findings and data obtained afterwards were analyzed in
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detail and interpreted. In general, the originality and importance of the
study can be emphasized by these semi-structured in-depth interviews.

Furthermore, interviews were conducted with four professionals who are
experts in their fields. Here, the interviewees were meticulously selected
to make the results in the study more meaningful and to emphasize their
importance.

In this context, the experts were asked detailed questions about the
challenges that may be encountered in using blockchain technology in
supply chain activities and processes. Then, the experts were asked
detailed questions and were given their opinions about the architectural
design processes and steps that businesses should take to implement
blockchain technology in their supply chain activities and processes.

Table 1: Supply Chain Managers and Blockchain Experts Profiles

Participant|{Industry \Work Position Years_ Location
Experience

i’artlupant Furniture Supply chain manager [>10 Turkey

Participant |Customs and .

b logistics Supply chain manager [>13 Turkey

Participant Technology Blockchain expert >8 UK

3 consultancy

Participant [Technology Software development>15 USA

4 development manager

In Table 1, the professionals interviewed within the scope of the research
were shown. As seen in the table, there are four professionals regarding
study. Two of them consist of supply chain managers from the furniture
and customs and logistics sectors. The other 2 professionals are
blockchain, software and technology experts operating in the technology
consulting and development sectors.

In this part of the study, some criteria were developed to determine the
experts to be interviewed and the choices were made. In particular, the
first two experts have been selected from supply chain departments. Then,
the other 2 experts were selected from experts in technology, blockchain
and software fields.

Furthermore, these interviewed professionals are experts in workflows
and processes related to their field of activity and sector.

As a result, detailed interviews were conducted within the scope of the
research and analyzes were obtained. In this context, the findings obtained
are listed in an appropriate manner and shown in the result of the research.
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5. Results

In this part of the study, the results found in the research were evaluated
and discussed in the light of the information obtained from the
comprehensive interviews. In this context, the results and opinions within
the study are divided into two groups.

The results of the first group are related to the challenges when
implementing the blockchain technology in the supply chain activities and
workflows. The results of the second group are related to the architectural
design processes and steps when businesses implement blockchain
technology in their supply chain activities and processes.

5.1. Challenges When Implementing Blockchain Technology in
Supply Chain

The blockchain is called a disruptive technology. But it is also a new
technology, so there are some challenges for using and applying the
blockchain technology within the supply chain activities and workflows.
According to the semi-structured in-depth interviews with the supply
chain managers and blockchain technology experts, blockchain
technology challenges when implementing the blockchain in the supply
chain activities and workflows are as follows:

*Lack of Blockchain Need Analysis for Supply Chain Operations:
Sectors and businesses that want to apply blockchain technology to their
business processes need to determine their organizational needs analysis
as a result of comprehensive and realistic studies and create a roadmap for
the blockchain in this direction.

To elaborate this situation further, since blockchain is a new technology,
certain decisions can be made without detailed research on what needs it
will meet for the practitioners, its advantages and disadvantages, which
businesses will use which types of blockchains for what purpose.

*Lack of Sufficient Knowledge and Specialized Human Resources:
Considering the general benefits and solutions provided by blockchain
technology, it can be said that it will affect many sectors and workflows
comprehensively in the short term. However, it should be noted that there
is a lack of sufficient knowledge and specialized human resources at the
point of application of technology. Today, global technology
manufacturers leading the industry continue to work on different
blockchain application examples.

At the same time, businesses need to encourage their own human
resources to carry out research and development activities in the field of
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blockchain in terms of applying technology. In this regard, companies that
provide consultancy to enterprises in the field of technology, universities
that conduct academic studies, research centers and the government's
research institutions working in these areas should support activities.

*Scalability in Blockchain: This concept expresses the feature of a
structure that can overcome the increasing amount of work intensity by
adding certain resources to any system. The size of the system increases
periodically, as all of the transaction history performed on the blockchain
is stored in the same way in the blocks in the entire network for
verification and settlement. The case that the blockchain network becomes
increasingly cumbersome due to the cumulative increase in the number of
transactions is a scalability problem (Zheng, et al., 2017).

Due to limitations such as block capacity, general structure and publishing
speed in the network, the number of transactions verified in the chain
remains limited.

*High Investment Cost of Blockchain Technology for Supply Chain:
Blockchain is a technology that has the potential to be used as an effective
tool to reduce operational costs and speed up workflow processes.
However, considering the investment costs for the old systems, it can be
said that the blockchain as a new system has a high investment cost and
therefore it will be difficult for the parties who want to implement the
technology to integrate the blockchain infrastructure into their old
systems.

The high investment cost of blockchain technology makes it difficult for
business owners and supply chain managers to make decisions on this
issue. In addition, although it seems easy to pilot applications with open
source platforms in this field, especially the lack of sufficient human
resources, the long learning and adaptation period, and the possibility of
unaccounted software risks increase the total cost of ownership and
implementation of blockchain technology.

*High Energy Consumption for Blockchain Platform: In general, most
of the blockchain platforms use Proof of Work (PoW) consensus
algorithm structures that require high computations, and as a result of high
computations performed in these algorithm structures, nodes perform high
energy consumption to reach a conclusion. Therefore, the parties applying
the technology resulting from the high energy consumed face high costs
(Tasatanattakool and Techapanupreeda, 2018).

*Legal Regulation Deficiencies About Blockchain Technology: The
lack of legal regulations required to increase the sectoral use of
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blockchain technology negatively affects the development of the
technology. It appears that blockchain will bring benefits and solutions to
many different industries. If we look at this issue in terms of current work
flows, management of foreign trade transactions and supply chain
processes, it can be said that the lack of legal regulations affects the
development and acceptance of technology at the same time.

Therefore, parties such as customs authority, the ministries of trade, other
relevant government institutions, international container shipping lines,
suppliers, foreign trade companies, ports, intermodal operators and
logistics companies with high potential to use technology should be
encouraged to develop and use the process with certain legal regulations
to be established.

5.2. Architectural Design Processes and Steps of Blockchain
Technology in Supply Chain

In terms of implementing blockchain technology to supply chain
activities, there are some issues such as operating implementation and
adaptation processes. With the disadvantages of every new technology
and the lack of sufficient human resources, supply chain departments
should first decide what new requirements they have for the classical
system workflows. Then, supply chain managers should decide how they
can meet these requirements by using blockchain technology.

When a business wants to implement blockchain technology to the supply
chain processes and activities, there are some main ways and processes.

According to the semi-structured in-depth interviews with the blockchain
technology experts, the architectural design processes and steps of the
blockchain applications are as follows:

o Firstly, to determine how many suppliers, manufacturers, distributors,
retailers, logistics service providers and resource users are working within
this supply chain processes and operations.

e To determine the raw materials are procured from which suppliers and
which audits these suppliers are subjected to in which countries.

e To identify which platform will be used for blockchain technology in
the supply chain. Also, to know how many users will be included in the
network to build the blockchain architecture for the supply chain.

e Determining the digital identities (public or private key) of the
blockchain network.
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¢ How to operate the public or private keys required for access to the
network. Also, determining where these IDs will be stored.

e To decide the blockchain infrastructure (on or off blockchain) in terms
of security.

e To determine the network's secret management infrastructure and
smart contracts governance for the supply chain network.

e For operating smart contracts, to identify which of the proof of work
(PoW), Proof of Stake (PoS) and Proof of Authority (PoA) mechanisms
will be used for the supply chain network.

e Lastly, the amount of transaction and software requirements in the
blockchain network should be determined comprehensively.

5.3. Hyperledger Fabric Solutions and Smart Contracts for
Supply Chain Management

Lack of sustainability, transparency, and traceability are common
challenges for general supply chains. For these reasons, companies need
technological advancements like blockchain technology to enhance
transparency and integrity in flows of the supply chain. Hyperledger is an
open-source platform developed by Linux Foundation in 2015. It is also a
permissioned blockchain platform.

Hyperledger aims to enhance the performance, efficiency, and reliability
of actual blockchain technology platforms so that they can analyze
challenges.

Figure 2: Main Flows of the Supply Chain Management
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There are three key flows of supply chain management. These are
product, information and finance flows. Also as shown at Figure 2,
logistics services (inbound and outbound) support the supply chain
operations and processes for performing these main flows in the supply
chain.

On the other hand, digitizing processes and having real time data visibility
with blockchain applications can ensure verifiable proof-of-product
integrity to final consumers. Blockchain technology can improve
transparency and the effectiveness of communication among many parts
of the supply chain. It is possible to use Hyperledger Fabric applications
for solving supply chain challenges and increasing efficiency.

As suggested by Shaffan et al. (2020), Hyperledger Fabric and Composer
solutions can be used for blockchain based warehouse supply chain
management. This study analyzes the operation of smart transactions in
the blockchain. Also, this research examines the process of transforming a
current structure into the blockchain using the Hyperledger Platform.

Therefore, Chaincode is one of the features of Hyperledger Fabric for
smart contracts applications. This characteristic is the key of the business
plan, which sustains the ledger in the network, manages the world state in
the database, and tracks confirmation policy. Ordering services are
managed for maintaining the consortium that can read and write the data
when the blocks are added to the distributed ledger (Sousa et al., 2018).

When using the Hyperledger Fabric for supply chain, only parties with
granted permission can enter and audit data on the chain. These parties
allow the several stakeholders involved in a supply chain to follow certain
rules, build transparency in their transactions and improve the trust
between them for their operations (Gonczol et al., 2020).

Moreover, there are some Hyperledger Fabric use cases for supply chain
management. Walmart uses Hyperledger Fabric to track food for better
safety. Using this Hyperledger Fabric system, Walmart has a chance to
track the origin of approximately 25 products from five different
suppliers. They plan to apply the system to more products in the near
future. Circulor developed a Hyperledger Fabric-based platform to track
tantalum from three mines in Rwanda. This platform is created to ensure
the high cost, satisfy regulators, stand security customers, and create
revenues for Rwanda (Hyperledger Fabric, 2019).

Lastly, to explain the operation of smart contracts with blockchain
technology with an application example as a suggestion to technology
companies, a smart contract has been created for the transportation of
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products between meat producer A and company B (It is a Third Party
Logistics (3PL) service provider firm). This smart contract is stored in the
form of code fragments in the blockchain network. it can be ensured that
transactions such as maintaining temperature values during transportation,
sharing real-time location information, providing accurate delivery
information and giving payment orders can be performed automatically.
Within the scope of this proposal, technology producer and consultant
firms can benefit from the study on designing a blockchain software and
application that can meet the needs of the industry, taking into account the
requirements obtained from the interviews with 3PL companies and the
calculated importance levels in the form of the voice of the customer in
the study (Kirbag and Ergeng, 2020).

5.4. The Main Characteristics of Blockchain Technology: An
Application of Analytic Hierarchy Process (AHP)

The main characteristics of blockchain technology were examined at the
beginning of the study. In this context, the Analytic Hierarchy Process
(AHP) method has been applied on the main characteristics of blockchain
technology. The necessary data for the AHP method were obtained from
the supply chain managers and blockchain experts.

AHP method allows the decision maker or group of decision makers to
express their preferences and discuss the results (Saaty, 2008). This
method is also used to assign priorities to criteria, sub-criteria and
indicators (Mendoza and Prabhu, 2000).

Here, The Consistency Index (CI) shows how far away from the
consistency of the data obtained in the AHP analysis. Also, The
Consistency Ratio (CR) is calculated by dividing the AHP by the random
index (RI) value obtained by the randomly selected same-dimensional
pairwise comparison matrix created with the 1-9 scale (Saaty, 1980). For
each consistency level with a consistency ratio of 10% or less, the
significance level of all elements of the pairwise comparisons matrix is
considered to be correct. In this study, the Consistency Ratio (CR) was
calculated as 8%.

849



ASBI Abant Sosyal Bilimler Dergisi, 2021, Cilt: 21, Sayi: 3/Giiz: 835-855

Table 2: An Application of Analytic Hierarchy Process (AHP) for the
Main Characteristics of Blockchain Technology

- . Normalized AHP
Characteristics of Blockchain Technology Importance Weight
Distributed Ledger Technology 0.284
Peer to Peer (P2P) Network 0.088
Tamper Resistant and Immutable 0.047
Decentralized 0.196
Ensuring Transparency within the Supply Chain

0.141
Workflows
Improved Product and Data Security 0.094
Facilitating Payment Systems within the Supply
. J o 0.057
Chain Activities
Documentation Convenience in the Flows of the
. 0.092
Supply Chain
Total 1.00

Table 2 shows the main characteristics of blockchain technology and their
normalized AHP importance weights. Before normalizing the importance
weights of the characteristics of blockchain technology, AHP application
steps and group decisions are implemented. Here, it is aimed to use the
AHP method to compare the importance weights of the main
characteristics of the blockchain technology.

As seen at Table 2, Distributed Ledger Technology ranks first with 0.284
importance weight. As all known, this characteristic is one of the key
architecture features of blockchain technology. Then, Decentralized ranks
second with 0.196 importance weight. This feature is an integral part of
distributed ledger technology. Also, Ensuring Transparency within the
Supply Chain Workflows ranks third with 0.141 importance weight. As
we examined before, blockchain technology has potential application
architecture to use in the flows of the supply chain. There are some open-
source platforms like Hyperledger Fabric and Ethereum that can be used
for supply chain operations and processes.

6. Conclusion

Efficient and proper management of supply chain activities and processes
is extremely important for businesses. Because supply chain activities are
a comprehensive set of processes that also affect the production and
operation activities of businesses.

In this context, businesses use some systems and technologies to
effectively manage their supply chain activities and processes. In this
study, detailed analyzes were made for the use of blockchain technology
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in the fulfillment of these activities in the supply chains. Also, the
advantages of blockchain technology in implementing supply chain and
the situation analysis were evaluated.

In this study, researches and evaluations have been made on the impact of
blockchain technology in operating supply chains for businesses. As a
result of the semi-structured in-depth interviews with the supply chain
managers and blockchain experts, the advantages of blockchain
technology and implementation challenges are determined for the supply
chain activities and processes. Then, the architectural design processes
and steps of the blockchain applications are determined for the supply
chain activities and processes.

Besides these application steps in the study, firstly as an application
platform for the blockchain technology, open-source Hyperledger Fabric
platform is examined for use in the supply chain management. Then, an
AHP method was applied for comparing the main characteristics of
blockchain technology.

According to these results and evaluations, blockchain technology has
many benefits for supply chain departments but there are also some
implementation challenges for supply chains which are waiting for
solutions. For this kind of issue, the supply chain departments firstly
identify their blockchain requirements analysis and roadmap. They should
apply the implementation steps within the supply chain activities
carefully.

For future studies, smart contracts are one of the most suitable concepts
for blockchain technology to be implemented in the supply chain
activities. The implementation of the blockchain technology in the smart
contracts can be worked on for further studies.
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