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Abstract 

Blockchain technology is today mostly known as the technology behind the 

cryptocurrency Bitcoin, but it is more than just cryptocurrencies. The technology 

enables secure and transparent transactions between different parties using 

encryption. Blockchain is based on the idea of a distributed ledger which enables 

to eliminate the human factor and digitising the information. 

This thesis is going to explore if the use of blockchain technology can enable 

tracking and tracing of goods within inbound logistics. In addition a secondary 

purpose of the thesis is to explore possibilities to enlighten deviations within 

inbound logistics. The study is based on a mixed methods approach in collection 

of empirical data which implies a combination of qualitative and quantitative 

methods. Through interviews with a car manufacturing company an understanding 

of their current work with tracking and tracing and enlighten deviations could be 

provided. The interviews indicated improvement potential in different areas 

within inbound logistics. An interview was held with an IT-consulting company to 

get a deeper understanding and knowledge about blockchain, but also to 

understand what a company should prioritise before an implementation of the 

technology can begin. 

An obstacle for the blockchain technology is the lack of knowledge about it. In 

order to understand the level of knowledge at the car manufacturing company a 

survey was carried out. The survey included questions regarding the current 

knowledge of the technology and the current work with tracking and tracing. It 

also included various scenarios where blockchain technology is used to observe if 

the participants found that the technology was relevant in their work. The result of 

the survey was that the knowledge is low and that the potential for improvement 

within tracking and tracing is mainly within the company's IT-systems. The 

respondents considered the presented scenarios to be useful in their work. 

A company interested in implementing the blockchain technology should start by 

organizing its databases, information flows and designing common standards 

together with the parties involved. This is necessary to be able to start an 

implementation. It is also necessary to start implementing the blockchain 

technology in a smaller part of the company. In addition it is important for the 

company to constantly work with the level of knowledge of the employees in 

order to promote it. 

 

 



 

 

Sammanfattning 

 
Blockchain-teknologin är idag känd som tekniken bakom kryptovalutan Bitcoin, 

men den är mer än bara kryptovalutor. Tekniken möjliggör säkra och transparenta 

transaktioner mellan olika parter genom kryptering. Blockchain bygger på tanken  

att kunna eliminera den mänskliga faktorn genom att digitalisera information. 

Denna studie kommer att undersöka användningen av blockchain-teknologin för 

att effektivisera spårning av inkommande gods. Sekundärt upplysa om avvikelser 

gällande inkommande gods. Studien är baserad på både kvalitativa och 

kvantitativa metoder vid insamling av empirisk data. Intervjuer med ett 

biltillverkande företag gav förståelse över arbetet med spårning och även hur 

avvikelser upplyses. Intervjuerna visade förbättringspotential inom olika områden 

angående inkommande logistik. En intervju med ett IT-konsultföretag 

genomfördes för att få en djupare förståelse och kunskap om blockchain-

teknologin, men också för att förstå vad ett företag bör göra innan en 

implementation av teknologin kan genomföras. 

Ett hinder för blockchain-teknologin är bristen på kunskap. För att förstå vilken 

kunskap som finns inom det biltillverkande företaget genomfördes en enkät. 

Undersökningen inkluderade frågor angående den nuvarande kunskapen om 

teknologin samt det nuvarande arbetet med spårning av inkommande gods. Den 

inkluderade även olika scenarier där blockchain används för att undersöka om 

respondenterna fann tekniken relevant i det dagliga arbetet. Resultatet av 

undersökningen var att det saknades kunskap om teknologin samt att 

förbättringspotential främst finns inom företagets IT-system. Respondenterna 

ansåg de presenterade scenarierna vara användbara. 

Ett företag vilket har ett intresse av att implementera blockchain-teknologin bör 

inleda med att organisera databaser och informationsflöden samt utforma 

gemensamma standarder tillsammans med involverade parter. Det är nödvändigt 

för att starta en implementation. Det är även nödvändigt att starta ett 

genomförande av blockchain-teknologin i en mindre del av företaget som ett 

första steg. Framförallt är det viktigt för företag att ständigt arbeta med 

kompetensutveckling inom teknologin för att främja kunskapen. 
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1. INTRODUCTION 

1.2 Background 

Blockchain has attracted a lot of attention in recent years and more and more 

industries are choosing to apply the technology (Nofer, Gomber, Hinz & 

Schiereck 2017). The blockchain technology (BCT) is the basis of the crypto 

currency Bitcoin, a system that makes financial transactions between different 

parties possible without the involvement of an intermediary. The BCT provides 

the opportunity to perform secure and reliable transactions (Gatteschi, Lamberti, 

Demartini, Pranteda & Santamaría 2018). The technology is now used in 140 

countries and has performed over 100 million transactions (Blockchain 2018) and 

it is the financial industry that is seen as the leading user of the BCT (Nofer et al. 

2017). 

Blockchain is based on the idea of being able to carry transaction history digitally 

instead of manually and thus eliminating the human factor. One application area 

of BCT is smart contract which means that the use of a third party is no longer 

needed. Hence both the process and the information flow can be streamlined (Di 

Pierro 2017). New technology however, often causes new problems which can be 

discovered in connection with the human behaviour against changes for instance. 

Orcutt (2019) states that the BCT use cryptography to secure the network and it 

makes it difficult to both tamper with the transaction history and to hack, 

however, there are a few examples where there has been a lack of security. 

Uggla (2018) states that "If the internet is fire, the blockchain is electricity", about 

the comparison between the two innovations. The BCT has been able to perform 

what the internet performs but in a more transparent, efficient and even safer way 

(Uggla 2018). Perboli, Musso & Rosano (2018) states that due to some of 

blockchain‟s characteristics it has become one of the most promising technologies 

to use within Logistics management. Owing the inability to make changes in 

given data and that the shared data only is available for the parties involved. 

Another aspect that is important for companies is trust, which is usually built up 

through personal relationships. By the use of BCT companies can feel less 

concerned about if other parties are trustworthy, in any attempt to violate the 

terms of a contract it will immediately be noticed in the system (Di Pierro 2017). 

The actors who violate the trust will immediately be identified and rejected from 

the network and lose the ability to use the system over a period of time, or in some 

cases for good (Benton, Radziwill, Purritano & Gerhart 2018). One issue for the 

BCT is the lack of knowledge about it which makes it hard to encourage 
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companies to invest and to implement the technology in their company (Garbade 

2018). 

Over the recent years, the interest of implementing a tracking and tracing system 

has grown in several industries and it has become more common to integrate the 

tracking and tracing system with sensor network due to more strict regulation, 

counterfeit prevention and  pressure over pricing. This type of integration makes it 

possible to add even more information than the position of the goods. The 

additional information includes temperature, vibration, humidity and pressure for 

example. This data could enhance process and product visibility and be helpful 

when decisions at both tactical and strategic levels are made (Xu, He & Ping 

2014). The ability to set up a traceability process without using blockchain is 

given. The technology however, adds inviolability to the process which gives the 

traceability chain a more credible value (Viry 2018). 

One of the areas to implement blockchain is within tracking and tracing, where 

the technology has potential to be successful. To increase the visibility in the 

supply chain and to improve the operation efficiency, tracking and tracing is a 

method to use. While determining the past or current location of a product or 

goods and when the need is to track goods to their origin the method is useful 

(Xu, He & Ping 2014). It can also be used to verify the ownership of an asset in an 

easier way due to that the technology can register parties involved, location, time 

and price among other important information that is required when an asset 

change ownership (Keshtri 2017). There are few examples of where blockchain is 

used within tracking and tracing. This thesis is going to deepen in the area to show 

the potential of using the BCT together with tracking and tracing. Also to explore 

if BCT can reduce the lack of information in the supply chain within inbound 

logistics and potential deviations, that can be a problem. 

 

1.3 Problem 

 

At the present time, parts of the information regarding tracking and tracing of 

goods and the enlightenment of deviations is inadequate. Parts of the work are 

done manually and there are several problematic parameters which indicate that 

the processes are not as efficient as they have the potential to be. These 

parameters include for example lack of knowledge, coordination, integration, 

efficient information flow and methods for tracking and tracing. A technology that 

can be used to enhance efficiency in this area is blockchain. However, there is 

currently lack of research on the subject blockchain and tracking and tracing. 

Companies do not want to implement something they do not fully understand 

when it comes to new technology. This thesis is going to analyse the use of the 
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blockchain technology within tracking and tracing to prevent these potential 

problems. 

1.4 Research purpose and Research questions 

The purpose of this thesis is to explore the use of the blockchain technology to 

enable tracking and tracing of goods within inbound logistics. In addition the 

thesis aims to explore the possibilities to enlighten deviations within inbound 

logistics. 

 

Based on the proposed purpose the following research questions have been 

formulated: 

- How can blockchain be used to enable tracking and tracing of inbound logistics? 

- How can blockchain be used to enlighten information about deviations within 

inbound logistics? 

 

1.5 Delimitations 

The thesis describes the use of the BCT from a general perspective. The report 

goes deeper into the components of BCT and the application area tracking and 

tracing and how the technology can be used to enlighten deviations within 

inbound logistics. The thesis is limited from the environmental impact of the 

technology due to energy consumption; in addition costs of implementing BCT 

have also been disregarded since these parameters differ depending on the type of 

blockchain that is used. The focus area of the study is the automotive industry as a 

case study has been conducted at a car manufacturing company. It is therefore 

focusing on the manufacturing sector and will not deepen in other areas as 

customs service for example. The thesis is limited to the geographical area of 

Sweden since the involved companies are mainly established in this country. The 

study will not go deeper into how the company should implement the BCT 

practically but develop a proposal for what is required to implement the 

technology theoretically. The study will not deepen in IT-systems and their 

processes since this is beyond the knowledge area of the authors. 
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2. FRAME OF REFERENCE 

The chapter include description of theories and subjects relevant for the study.  

2.1 Blockchain technology (BCT) 

Blockchain technology (BCT) is a concept in terms of global recognition, 

however, people within the technology community have been exploring the 

possibilities of the technology since 2009. Blockchain is the underlying 

technology to Bitcoin, the first cryptocurrency ever developed (Halaburda 2018). 

The technology consists of a transparent, distributed ledger of data transactions 

that divide each block in the chain (Nofer et al. 2017). The blocks are linked 

together with a hash function of the previous block where a hash function can be 

explained as a unique number for every block. When a block is full it connects 

with the previous block and locks the data in a transparent ledger which anyone 

included in the network has access to and will be able to verify the data that it 

contains, this process is illustrated in figure 1 (Kremenova & Gajdos 2019). The 

underlying security in BCT is cryptography such as hash functions and digital 

signature scheme, which is used to guarantee the security and safety of the 

transactions and the stored information (Kang et al. 2018). 

 

 

 

 

 

 

 

 

 

Figure 1. Process description of blockchain (Adapted and modified from Itsvit 

2018). 
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The BCT does not introduce an entirely new way of thinking since it is built on 

the use of a distributed ledger. This administrator can make changes within the 

ledger without requiring permission from the ledgers stakeholders. In contrast 

BCT uses a shared, distributed ledger among a network of stakeholders that 

cannot be updated by any administrator. Instead it can only be updated with the 

agreement of network participants and all changes are carefully examined (Nofer 

et al. 2017). 

By the use of a shared ledger between multiple parties, the BCT essentially 

removes the need for an intermediary who was previously required to act as 

trusted third party to record, verify and coordinate transactions. Instead of using a 

centralized system the BCT is based on a distributed system through a peer-to-

peer network (Dorri, Steger, Kanhere & Jurdak 2017). The BCT even reduces 

costs all while increasing scalability, security, and efficiency through its 

decentralized core property (Kremenova & Gajdos 2019). The technology is 

based on cryptography which prevents anonymous changes of the transaction 

history. If someone tries to manipulate the data all parties involved get notified 

(Nugent, Upton & Cimpoesu 2016).With strong cryptographic techniques it is 

possible to make certain that information copies are identical, transactions are not 

duplicated and specific permissions are enforced to access stored data (Goldenfein 

& Leiter 2018).  

Furthermore, the use of BCT can potentially support stakeholders to overcome 

tracking these problems through the different applications, especially in the 

supply chain. The cost of involving intermediaries, their reliability and 

transparency complicate managing the traceability in the supply chain and this can 

be solved by using the BCT. In addition the trust that is required between 

stakeholders to share information is enhanced by the internal security mechanisms 

of BCT (Saberi, Kouhizadeh, Sarkis & Shen 2018). The growth of supply chains 

over the years have caused them to turn out more complex due to globalization, 

sustainability, customization, outsourcing, innovation, and flexibility (Serdarasan 

2013). This makes it difficult to track the origin of goods and the status of 

shipments as they move along the supply chain (Suo, Guo, Sun & Liu 2018). The 

technology has created a great deal of interest in most industries and business 

areas as it is considered ground-breaking (Gatteschi et al. 2018). This is supported 

by Kamel Boulos, Wilson & Clauson (2018) who states that the BCT can improve 

supply chain management by identify problems rapidly, improve inventory 

management, reduce or eliminate fraud/errors, increase trust between different 

parties, minimise courier costs and reduce delays caused by paperwork. 

In a blockchain, value is represented in transactions recorded in a shared ledger 

and secured by providing a verifiable, time-stamped record of transactions which 
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provides secure and auditable information (Kouhizadeh et al. 2018). BCT is 

considered to be the next generation decentralized Internet of Value. BCT will 

create a new paradigm for the industry in which all IT processes, applications and 

network infrastructure must be redesigned and rethought to address the 

decentralization requirements for this new technology. In addition to move from a 

traditional cloud-based centralized approach toward a decentralized and 

distributed architecture (Lima 2018). 

Moreover when implementing BCT it is important to know how different people 

or actors behave in different circumstances or situations which can be done with 

the help of Game theory. The BCT has egress as a result of two innovations that 

came together within computer science; cryptography and economics, in 

particular Game theory (Zalan 2018). The beginning of modern game theory takes 

place in 1928 with an analysis of two-person games where only one individual 

can win, created by the mathematician John von Neumann (Dufwenberg 2011). 

Game theory is the study of how decision-makers make decisions in strategic 

situations (Xu & Wang 2018) based on preferences that consider the factors which 

can affect their decision and behaviour (Stirling & Felin 2013). The theory has 

been useful and seen as important in many areas such as computer science and 

economics with others (Xu & Wang 2018).  

Game theory has been successfully used to formulate the operation of both public 

and private networking scenarios and communications that are representative. 

Since the theory is based on mathematical studies of how players of a game 

interact with each other, where the game includes various players with a goal 

conflict. Game theory is also used to analyse the interaction between self-

interested and independent individuals in a game (Moura & Hutchison 2018). To 

be able to analyse and understand the game dilemma, in the mining process for 

instance, a theoretical basis is given for the evolution and applications of the BCT 

(Wang, Tang, Lin, Zheng & Chen 2019). 

 

2.2 Public and private blockchain    

There are two types of blockchains, public and private. The most commonly used 

blockchains are public, also called permissionless blockchain. In a public 

blockchain anyone can join the network, see the details of a transaction, send 

messages and validate and authenticate transactions. In a public blockchain no one 

is in control, if something goes wrong there is no one to be held responsible 

(Vatsalya, Arora, Jain, Patil & Sawant Patil 2018). Block-mining and block-

synchronisation among the nodes incur high cost and delays which makes public 
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blockchain networks unsuitable for energy limited and time sensitive scenarios 

(Kang et al. 2018).  

One of the benefits with public blockchains is that the network has better 

information transparency and auditability due to no access limitation. While 

private blockchains are accessed by a specific, limited organisation and cannot be 

widely adopted in diverse trading activities. In a private blockchain, also called 

permissioned blockchain, the control of the chain lies with the administrator. The 

administrator has control over the data and is accountable for all that materializes 

in the chain. Entry to the blockchain, permission to send messages, permission to 

view data, permission to validate and authenticate transactions are all subject to 

approval by the administrator (Vatsalya et al. 2018). The most significant 

difference between private and public blockchains relates to who is allowed to 

participate in the network and who can execute the consensus protocol and 

maintain the shared ledger. Both types of chains also guarantee its immutability 

even in the case of some participants is looking to destroy and manipulate the 

content (Kang et al. 2018).  

2.2.1 Consensus, Proof-of-Work and Proof-of-Stake 

For transactions to be verified and registered in a blockchain it must prevail 

consensus within the network. There are several ways to reach consensus 

depending on whether the parties or the network is anonymous or not. If the 

parties are anonymous, for example in the bitcoin network, proof-of-work (PoW) 

can be used to reach consensus. If parties in the network are not anonymous then 

for example proof-of-stake (PoS) can be used instead (Alzahrani & Bulusu 2018). 

If parts of a document in a block are updated the hash function generates a new 

hash value. Since subsequent blocks point to the previous hash speech the 

subsequent blocks will become invalid as they point to a hash speech that no 

longer exists. In this case a new hash number is required for the subsequent 

blocks, this process is called PoW (Appelbaum & Smith 2018; Alzahrani & 

Bulusu 2018). 

Blockchains are maintained by accepted participants on the chain, some of the 

participants are miners which form a peer-to-peer network and possesses a full 

copy of the information in the blockchain. Each transaction, which is going to 

modify the chain, will be broadcasted to all the miners in the network. Once a 

block is generated all the miners need to decide on whether to accept the 

transaction or not. The miners have the ability to decide which transaction that 

will end up on the chain and create a block (Yuan, Xia, Chen, Zang & Xie 2018). 

Miners also contribute to the power of solving a hard-cryptographic puzzle 

competition to be able to add a new block. In return the miner who first solves the 
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puzzle will receive mining reward. PoW is useful for public blockchains but for 

private blockchains it is not the best solution to reach consensus. PoW is 

expensive to carry out since it consumes more energy and process power and such 

an approach is not necessary in a private blockchain where all participants are 

known (Chen, Liu, Long, Liu & Ding 2018). 

The goal of PoS is the same as for PoW, to add new blocks in the blockchain, but 

the process for achieving the goal differs. The stakeholder who gets to validate the 

transactions and creating new blocks in the chain with PoS is determined 

depending on the stakeholder‟s stake in the network. To be able to validate 

transactions within PoS the stakeholder must have a certain percentage of the total 

networks validator-value. There are some advantages of PoS over PoW. PoS can 

increase the protection against a malicious attack on the network by reducing 

incentives for an attack and at the same time make it costly to perform it. It is also 

requiring a lower cost and computing power than the PoW (Kang et al. 2018). 

2.2.2 Peer-to-peer networks 

The BCT provides the foundation for developing peer-to-peer (P2P) platforms 

that are used for exchange of digital assets and information without the 

intervention of an intermediary (Aste, Tasca & Di Matteo 2017). P2P applications 

are featured by distributed architecture and nodes, also called peers, which 

communicate directly with each other without passing through a central server. 

The parties that are involved in the network share a part of their storage capacity, 

or other hardware resources, that are required to provide the service that is offered 

by the network and are directly accessible by other peers without passing through 

a third party (Hofmann, Strewe & Bosia2018). All peers self-organize and 

collaborate to effectively complete tasks such as file forwarding, data uploading, 

and message delivering (Chen et al. 2018). According to Hofmann, Strewe & 

Bosia (2018) are all transactions that are registered in the blockchain by a 

distributed P2P network time stamped by a timestamp server in order to prove that 

the data is real at a specific time. It is also used to give the blocks a chronological 

order in the chain. 

A P2P transaction is done by the owner of the asset by transferring it to the new 

owner, by digitally signing a hash value from the former transaction. A hash value 

is generated by a cryptographic protocol that is called a hash function where the 

cryptography is used to keep the credibility of the data. If a network would be 

exposed to an attack of someone trying to tamper a data block in the chain the 

peers will detect the attacker's activity. For the attacker to be able to accomplish 

the tampering it would be needed to modify the whole block in the network which 

is not possible (Rahmadika & Rhee 2018).  
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There are two types of P2P networks, structured and unstructured. Most P2P 

applications use unstructured overlays and the structured overlays has been widely 

studied and is seen as an alternative. Features found in most P2P networks are 

resource sharing, networked, decentralization, symmetry, autonomy, self-

organization, scalable and stability. For the P2P network to run and perform, the 

peers contribute system resources (Shen, Yu, Buford & Akon 2010).  

 

2.3 Smart contracts 

One of the applications areas within the BCT is the development of smart 

contracts. Smart contracts make it possible for organisations and individuals to 

enter into agreements with each other digitally instead of using the traditional 

physical paper-based contracts. The purpose of a smart contract is to increase 

safety and streamline the process of contract writing (Yuan et al. 2018). The 

decentralised nature of smart contracts is an important aspect as it enables to 

minimize the utilisation of the trusted third party, which results in the reduction of 

transaction cost, and an increased privacy in handling transactions (Subramanian 

2017). 

The information, in the form of a contract, is saved as a block in the blockchain 

where all parties involved have access to the contract. The contract is visible and 

transparent to all parties involved on the chain but it is not possible to change an 

existing contract since the BCT makes it fixed (Mik 2017).  Ethereum is a 

platform that can help with creation of smart contracts. Ethereum is a public 

platform that offers support in implementing advanced and customized smart 

contracts (Grishchenko, Maffei & Schneidewind 2018). 

 

2.4 Tracking and tracing 

The goal of tracking and tracing is to optimize and make the distribution systems 

and production planning more efficient and also to increase the security of the 

products (Musa, Gunasekaran & Yusuf 2014). Tracking is the ability to follow the 

downstream path of a particular trade unit in the supply chain, while tracing is the 

ability to identify the origin of the products used in a particular trade unit (Pizzuti 

& Mirabelli 2015). This makes tracking a top-down approach and tracing a 

bottom-up approach. Tracking and tracing is an important role in the supply chain 

traceability (Storøy, Thakur & Olsen 2013). It is of great importance that 

companies are able to ensure that their products are traceable which requires all 

actors in the supply chain to be involved. The ability to track and trace products is 

a key concept in a competitive environment (Stasa et al. 2016). 
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To achieve a fully traceable supply chain it is important to develop systems for 

traceability within the supply chain. Each supply chain should have an internal 

record-keeping system that would enable to trace back to the origin of the raw 

material and track forward the products, in order to determine the cause of the 

problem or to efficiently recall the associated product (Storøy, Thakur & Olsen 

2013). 

The challenges with implementing traceability systems in supply chains are the 

lack of correct identification of the products, not to keep track of the products 

transformation and the lack of data exchange with other actors in the supply chain. 

To make the implementation more efficient there are some established principles 

and the most important principles are unique identification, information 

management, business integration, information exchange and visibility (Storøy, 

Thakur & Olsen 2013). 

2.4.1 Unique identification 

To identify a specific product is fundamental to a traceability system (Storøy, 

Thakur & Olsen 2013).The identification of a batch or a product is necessary 

especially in the beginning of a process to be able to identify the different 

products from incoming raw materials, semi-finished products or if there are other 

material within the product. It is also important to have identification at the end of 

each process to identify and distinguish the different semi-finished products that 

will be involved in further processing or of finished products that will be sent to 

the market (Pizzuti & Mirabelli 2015). A supply chain can contain processes in 

which deliveries are split up from one transport to several, for example if a pallet 

is divided into product units before continued delivery. Such dispersion processes 

increase the requirement for unique identification at product level which is 

important to obtain traceability (Ringsberg 2014). Identification of product can be 

used with methods as barcodes/QR-codes, radio-frequency identification (RFID) 

and sensor technologies (Musa, Gunasekaran & Yusuf 2014). 

2.4.2 Information management 

The main goal with information management is to make sure that accurate 

information always is delivered at the right time in the right format to the right 

person to support in decision making. The information include inventory of 

material, condition of machinery, were the construction workers are positioned for 

example (Lu, Huang & Li 2011). 

The main function of the information management is to provide stakeholders and 

consumers with accurate traceability information services (Liu et al. 2018). 
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Information management within traceability provides services to stakeholders 

such as consumers, departments, regulatory bodies and enterprises through 

information integration (Ringsberg 2014). Information management also aims to 

achieve the accurate acquisition and information exchange of the traceability 

information of the whole supply chain (Liu et al. 2018). Information management 

supports companies to work strategically and competitively and it eases the 

information flow for contributors to be better informed and being able to complete 

their tasks in a more efficient way (Detlor 2010). 

2.4.3 Business integration 

To be able to implement and use a product traceability system the actors involved 

needs to be able to access product history information which requires business 

integration (Lumsden 2012). With the help of building close and long-term 

relationships among the actors in the supply chain an open information flow and 

exchange can be created. An open information exchange makes it possible to 

review the necessary activities among the participants and ensure their 

coordination (Håkansson & Persson 2004). Business integration is important if 

there is a need for the products to be tracked and traced from raw material/origin 

to finished product and the information exchange needs to run smoothly between 

the different parties and stages in process. Due to this, traceability is not only 

depending on how the product is integrated in the supply chain, but also on the 

integration of the actors in the supply chain or network. Benefits that come from 

business integration are increased costs and improved customer service for 

example (Codreanu & Radut 2009). 

2.4.4 Information exchange and visibility 

The key to managing product flows and improving cost and service performance 

is information exchange and visibility (Lai, Wong & Lam 2015). The information 

exchange should be standardised between the parties involved in the supply chain, 

when it is not it is both costly and time consuming to handle the data. The data 

includes the use of a manual information flow that takes place using, for example, 

email and telephone calls. These methods are inefficient and the data given cannot 

be reused which can lead to the same data being recorded repeatedly within the 

supply chain, this increases the risk of errors occurring. However, the risk of error 

could be reduced by handling the data in an electronic way and at the same time 

effective and precise. To be able to achieve this kind of data and information 

exchange international standards are required (Storøy, Thakur & Olsen 2013). The 

standard needs to include information about how the data can be interpreted, 

stored, identified, measured, constructed, sent and received (Folinas, Manikas & 

Manos 2006). 
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Visibility within a supply chain can be described as the capability for a supply 

chain actor to provide or to have access to information that easily can be shared to 

other parties involved, to improve the decision making. The visibility in the end-

to-end supply chain has also benefited the logistics operators (Yu & Goh 2014). 

 

2.5 Interoperability 

Interoperability can be defined as „„the ability of systems, units, or forces to 

provide services to and accept services from other systems, units, or forces and to 

use the services so exchanged to enable them to operate effectively together” 

(Agostinho et al. 2012, s. 859).  Interoperability can be described as the ability of 

an IT-system to work with other IT-systems to exchange information and to use 

the information that has been exchanged (Hufnagel 2009; Agostinho et al. 2012). 

Interoperability makes it possible to interact towards mutually beneficial and 

agreed common goals and share information and knowledge between the 

organisations via the business processes they support. The data exchange is 

conducted between their respective information and communication technology 

systems despite diverse organisations (Agostinho et al. 2012). Interoperability can 

be achieved at different levels, the highest level is when the data is in a format 

that a computer can operate on, whereas the minimum level is when the data is 

viewable and the information is available for a person to read (Hufnagel 2009). 

Interoperability should not be mixed with integration which is a tight connection 

or binding of entities to meet some operational objectives (Fritzsche et al. 2017). 

Interoperability include different frameworks which can be described as a set of 

standards and guidelines which include values and assumptions concepts in that 

organisations have agreed, or should agree, to interact with each other (Rezaei, 

Chiew & Lee 2014). One of the frameworks within the interoperability is the 

enterprise interoperability which can be defined as a field of activity with the aim 

to improve the manner in the business. It also involves interoperating with other 

enterprises or organisations in order to conduct their business. Enterprise 

interoperability can be used for two or more companies and their system to work 

together (Agostinho et al. 2012). This makes it possible to build partnership and 

deliver new products and services for instance. Enterprise interoperability is also 

referring to the ability of enterprises to communicate and interact effectively with 

other enterprises (Hufnagel 2009). 

To focus on interoperability is something companies requires and are essential to 

be able to implement the BCT to make it work within in the system (Lima 2018; 

Underwood 2016). Thus interoperability should not be used as having blockchains 
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from different providers, it should be acting as a base for blockchain to be applied 

on (Kamel Boulos, Wilson & Clauson 2018).  
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3. METHOD 

This chapter describes the research questions that have been investigated with the 

help of three main parts; a literature review with deductive approach, qualitative 

interviews and with a survey. The study is based on a mixed methods approach in 

collection of empirical data which implies a combination of qualitative and 

quantitative methods. 

 

3.1 Qualitative methods 

The methods used in qualitative studies are suitable for describing phenomena in 

their context in order to present an interpretation that gives increased 

understanding of it (Justesen & Mik-Meyer 2012). Qualitative methods are best 

suited for accessing contexts that require a deeper understanding. The main 

advantages of this type of method are that they can be adapted to different 

situations, they are flexible, and that they are appropriate while investigating 

phenomena (Eliasson 2013). Associated qualitative methods in addition to 

interviews are focus groups and participatory observation for example (Justesen & 

Mik-Meyer 2012). The qualitative methods used in this study are literature review 

and interviews. 

3.1.1 Literature review 

A literature study have been conducted to collect data that is used as a part of the 

basis for the results and analysis and with the help of these parts of the thesis be 

able to answer the research questions that were developed. This supports the 

selected research approach, deductive, since a logical conclusion about what 

should be applied in the general case have been drawn from one or several 

premises that can be found true (Woiceshyn 2018). The selection of articles and 

references have been targeted and the unit of analysis for the references were that 

they should treat the subject blockchain and tracking and tracing in an explanatory 

and evaluative manner. The unit of analysis used in the study were unique 

identification and information management to explore traceability. Similarly the 

unit of analysis knowledge about BCT, standardization, energy consumption and 

technological challenges were used to explore the use of BCT. 

Databases used for the searching of scientific sources were Primo, Google 

Scholar, Science Direct, ProQuest, IEEE Xplore, Taylor & Francis Online and 

Springer Link. The keywords were: blockchain, inbound logistics, supply chain, 

traceability, tracking and tracing. The number of scientific articles reviewed was 

109 and finally 45 scientific articles were selected. The reviewed scientific articles 
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that have been treated in the theoretical framework were published from the year 

2004 to year 2019. 

3.1.2 Interviews 

According to Trost (2019) the creation of qualitative interviews can be seen as a 

tree step process. Step one is data collection, step two is processing/analysis of 

data and the third step is the interpretation of the data processing/analysis. The 

steps can overlap. Interviews can be organized with three different structures; 

structured, unstructured and semi-structured. In an unstructured interview the 

interviewee controls and determines the conversation structure. This type of 

interview is best applied to exploratory studies where the interviewer has a limited 

amount of knowledge of the subject. A semi-structured interview contains themes 

and a number of main questions that have been defined in advance. It contains 

open questions that are asked to the respondents where the goal is that the 

interviewees should reflect on the same questions. There is also room for relevant 

follow-up questions if required. It is a method that is best suited for exploratory 

studies where the objective is to obtain new knowledge but at the same time use 

predefined themes that the respondents should reflect on. A structured interview, 

on the other hand, contains predefined questions with a specific order. They often 

contain closed questions but can also contain open questions (Justesen & Mik-

Meyer 2012). 

Semi-structured interviews have been carried out. The interview guides developed 

mainly consist of open questions but also closed questions with answer 

alternatives occur. The same questions were asked to the respondents in a 

predetermined order, but with room for deviations if occasions would appear 

when the respondent addresses unexpected comments that would be interesting 

for the subject. With the exception of two respondents at the car manufacturing 

company who were asked to answer one additional question directed against their 

expertise. 

A total of seven respondents were interviewed in five different occasions. One of 

the occasions was with two respondents at the car manufacturing company due to 

that the respondents had similar positions and knowledge. Another occasion were 

two respondents was interviewed at the same time were at the IT-consulting 

company. These two respondents did not have a similar position at the company 

but complemented each other with their knowledge. The targeted respondents 

included in the study are presented in table 1. A targeted selection is about 

selecting respondents who have a direct connection to the research questions that 

have been developed (Bryman 2011). 
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Title Quantity Organisation 
CIO 1 IT-consulting company 

Senior director 1 Car manufacturing company 

Senior manager 2 Car manufacturing company 

Manager 2 Car manufacturing company 

Management 

consultant 1 IT-consulting company 

Table 1. Targeted respondents involved in the study. 

To strengthen the validity of the study it is of great importance that relevant 

persons are interviewed. The respondents were selected depending on their 

position at the company and knowledge of the concerned areas. It has been clear 

to the respondents before each interview that it was going to be recorded which 

favours the analytical phase. All interviews were conducted at meetings with the 

respective respondent, with two exceptions as previously explained, which 

facilitated the interpretation of the information since an analysis of body language 

and tone of voice could be carried out. Additional information was collected via 

email. 

By conducting interviews with an IT-consulting company as well as with a 

company that is interested in the use of blockchain, an overview of opportunities 

and demand can be developed. The IT-consulting company provide information 

about how it is practically possible to combine blockchain with tracking and 

tracing, and the company that is interested in this kind of solution can give an 

overview of their current situation to review improvement opportunities. Two 

interview guides have been conducted. Guide one for interviews with a car 

manufacturing company (appendices A) and guide two for interviews with an IT-

consulting company (appendices B). 

 

3.2 Quantitative methods 

Quantitative methods include a multitude of more or less mathematically 

advanced approaches to analyzing data consisting of numbers. When statistics of 

the area studied are going to be generated and when it is important to quickly be 

able to analyze the data produced, this type of method is suitable (Eliasson 2013). 

It is possible to carry out either questionnaires or structured interviews within this 

selection of method. Advantages of conducting a survey are that they are quicker 

to administer and that it is possible to reach out to many respondents for example. 

Advantages of structured interviews are that it is possible to ask supplementary 
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questions and that the respondent has the opportunity to ask questions that may 

occur directly (Bryman 2011). 

To get an overall understanding of how much knowledge the company has about 

BCT today a survey consisting of 14 questions has been conducted (appendices 

C). The survey also provides an overall status analysis of the current work with 

tracking and tracing and its areas of improvement. An introduction was designed 

where the purpose of the questionnaire was explained as well as number of 

questions and estimated time to complete it. The questionnaire was sent internally 

to selected, concerned, departments at the car manufacturing company. In total, 

the survey was sent to 86 people of whom 17 people responded which gave a 

response rate of 19,7 percent. The survey does not differ on the gender of those 

participating. The data generated by the survey forms the basis for the concerned 

areas of the analysis and results. 

With the help of a survey it is possible to reach out to multiple respondents and it 

suits their needs as they themselves can set aside time to answer the questions 

when possible. What has been taken into account is that it has not been possible to 

assist the respondents in the same way as in an interview. Contact information 

regarding questions has, however, been provided in the introduction to the survey. 

It has also been taken into account that it is not possible to ask supplementary 

questions, the questionnaire has been designed in a way in which further follow-

up questions are not interesting to strengthen the questions presented in the 

survey. 

 

3.3 Reliability and validity 

Validity is about whether the study measure what it is supposed to measure. 

Reliability is about the dependability and consistency of the measurements and 

the goal is to get the same result if the study is re-examined (Bryman 2011). In 

order to be able to achieve high reliability for the qualitative interviews the 

interviewers have to be responsive and pay attention to the facial expressions and 

tone of voice of the respondent, as well as body language. To achieve high 

reliability for quantitative methods it is important that the questions asked are 

standardized (Justesen & Mik-Meyer 2012). High validity can be achieved 

through well-formulated interview questions and thoughtful follow-up questions, 

as well as with well-executed transcription and analysis. Credibility can be high 

by including the interview questions in the thesis appendix (Trost 2010). 

Reliability and validity are related concepts however, it does not necessarily mean 

that if one of the concepts exist the other one does as well (Hernon & Schwartz 

2009). 
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One risk that exists when conducting qualitative and quantitative methods is that 

the respondents' opinions not always are constant. That is the respondents‟ 

opinion may change if the study had been carried out on another occasion. It 

would, in that case, have been able to influence the reliability in a repeat of the 

study. If the study had been carried out several times the human factor also affects 

the result and the reliability, since it is not likely that a person will give the exact 

same answer to a specific question multiple times. It complicates the repetition of 

the study (Bryman & Bell 2017). 

High reliability have been achieved by having all interviews conducted at a 

personal meeting where the authors have been able to take into account tone of 

voice, body language and facial expressions. The respondents have also had time 

to answer the questions in their own pace and the same questions have been asked 

to the respondents via the respective interview guide. Since the authors 

transcribed the interviews word for word directly after the interview and carefully 

design the questions that have been asked, the validity has been strengthened. 

By combining these three methods, triangulation has been performed. Combining 

a literature study with qualitative interviews and questionnaires strengthen the 

validity of the study (Jackson 2018). 
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4. CASE STUDY 

In the section the case study is presented which include tracking and tracing at a 

car manufacturing company and description of an IT-consulting company 

involved in development of BCT. 

 

4.1 Tracking and tracing of gods at a car manufacturing company 

The car manufacturing company is a global company which has sales in over 100 

countries. The company has approximately 43.000 employees and factories in 

four different countries. 

At the car manufacturing company traceability is carried out by scanning 

packages through unique barcodes. The scanning process of the material only 

takes place when entering a consolidation centre/cross-docking station and when 

the material has arrived at the factory. In some cases, when material is to be 

transported to other parts of the world, it is not scanned at all until it has arrived at 

the factory. The goods are scanned but the pallet or container is not, thus when the 

conveyor has scanned the material it is known that the goods are on its way, but 

there is no information about which packaging the goods are related to and where 

is it geographically.  

Unique Identification 

The methods used for unique identification at the car company were developed in 

the 1980s and include a package ID according to industry standard. The 

stakeholders involved in the process have their own unique identification methods 

and these cannot be interconnected properly, which complicates the information 

sharing of the package as the methods have not been developed since the 1980s. 

A development in traceability purpose has taken place in the USA where an 

advance shipping notice (ASN) enter the transport order number which is later 

added to the ASN. This means that when an ASN is received in the factory, 

information about the content is available in the transport order and it is possible 

to see what it contains. It makes it easier to get information about the goods if 

something would happen during the transport since the ASN gives information 

about the transports content. The enrolment of the transport order number is done 

manually. However, it has only been implemented in the US but the plan is to 

implement the same method in the rest of the world. 
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Information management 

Management of information about deviations and delays at the car manufacturing 

company is reported from the carriers via Electronic Data Interchange (EDI). A 

report should be made as soon as a delay or deviation is discovered and the 

information is visible in a transport management system. The transport 

department receive the information about the deviation and sends it on in an Excel 

list via email to the factory every two hours, something that is done manually. The 

company do not know which goods that are loaded on the transports; they only 

know that the specific transport is delayed. 

The information that is present in the transport systems does not provide any 

sensible information, especially not for to the material management department 

which needs to know which material is coming or which is not to be able to plan 

the production. If a deviation occurs, the company have to order a premium 

transport for the material. This kind of transport is expensive and it includes for 

example transport by air or taxi to be able to get the material for the production in 

time. Premium transports are something that is ordered often which leads to a cost 

of several billion SEK for the company every year.  

The lack of traceability 

A challenge for the company is to know which material has been used in which 

car. Today there is no system or method to be able to find a certain part or 

component that is incorrect and already has been installed in a car. If such 

scenario happens, the company have to trace back manually and recall a wider 

range of cars to secure that there are no cars left that potentially could include this 

certain part. When a recall occurs for example 300.000 cars are being recalled 

even if it only applies for 10.000 cars. 

Another challenge is also when changing part numbers which happens when 

launching new car models for example. Today there is no standardised method 

when it comes to new article numbers. The first-in-first-out principle (FIFO) is 

used. Unfortunately there is no method to keep track of the different articles since 

there is no clear way to show which article is to be used first. If the articles are 

being picked in the wrong order it is hard to know in which car the material ends 

up during the assembly and it becomes difficult to be able to trace that article to 

the right car at a potential recall. There is currently a lack of traceability within 

these areas, as for a unique identification that is standardised and information 

management since the information sometimes fails to be precise. 
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4.2 IT-consulting company 

The IT-consulting company has about 2.100 employees and several offices in five 

different countries. The company has developed BCT solutions for various 

companies in several pilot projects.  
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5. RESULT AND ANALYSIS 

In this section of the study, the results of interviews and survey are presented 

together with the accompanying analysis. 

 

5.1 Tracking and tracing 

The results from survey showed that approximate 29 percent of the participants 

are working with some form of tracking and tracing of incoming goods today. 

These 29 percent answered a question about how well they thought the 

traceability works today, the answer shows an average of 2.38 out of five, where 

one was not well and five very well. All 17 respondents were asked which area 

they considered being the most problematic and in need of improvements. The 

respondents had the opportunity to choose more than one alternative. IT-systems 

received the highest score of 14, the respondents considered this part as in need of 

improvements the most. The second was business processes with ten votes, and 

the applications got seven votes. One respondent voted for “other”. 

Supported by the interviews and the survey, an understanding of how the 

company currently is working with tracking and tracing could be complied and 

areas with improvement potential could be discovered. The results showed that 

there were potential for improvement within several parts in the way of working 

with tracking and tracing at the present time. The first part is that the time for 

scanning goods is done late in the supply chain. In some cases the goods were not 

scanned until it arrived at the factory which becomes problematic since it is too 

late in a tracking and tracing perspective. Disturbances could occur during the 

transport and the company does not get any information of it since it is not yet in 

the system. When the pallets or containers are being scanned and the only 

information the company gets are what type of goods it contains, they do not 

know which pallet or container the goods belongs to. This means that they know 

that the specific goods are on its way but they do not know which specific 

transport it is on. It makes it difficult to track the goods if disturbances would 

happen since there is no information of what goods the affected transport carries. 

The low scores on question 5, appendices C, indicate that the work with tracking 

and tracing does not work well today. This implies that the work with tracking 

and tracing can be improved. The part of the company that the respondents 

considered having the greatest need for improvement was the IT-systems which 

prove that the current IT-systems have deficiencies. The results from the 
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interviews showed the importance of unique identification and information 

management. 

Unique identification 

The results from the interviews addressed that different levels of barcodes are 

used to scan the goods, two-dimensional and one-dimensional. One-dimensional 

barcodes are primarily used in logistics applications, while the two-dimensional 

barcodes only is used for a dozen parts that requires documentation. This applies 

to the motor, gearbox and airbag. In cases where a two-dimensional barcode is 

used, the supplier must be completely transparent with all parts of the components 

origin so the part is easy to trace if there would be an error in a particular 

component. One way to access more information about a component is to use a 

larger amount of two-dimensional barcodes. Since the technology exists it is not 

impossible to use this kind of barcode to gain information. 

The results further addressed that RFID-tags are used in certain contexts, as in the 

factory while manufacturing the cars, but not throughout the supply chain. It 

becomes difficult to use RFID-tags on products made of metal as these are 

difficult to scan since the metal creates disturbances. The metal can cause 

problems for scanning of other materials if these are packed on the same pallet. 

The systems that are currently used for identification are generally fragmented as 

the company have different solutions for different factories. It becomes difficult to 

link transport information and material information in an effective way which 

makes it difficult to know where the material is located and when it is being 

transported. The results from the interviews held with the car manufacturing 

company showed that the method used for unique identification of goods was 

developed in the 1980s. At this time the supply chain was only a few hours or one 

to two days away. This system has still not been developed although today they 

have a supply chain all over the world. The respondents believe that the 

undeveloped method of unique identification is one of the problems within the 

company since a solution would bring improvements for the work that is currently 

linked to tracking and tracing goods. What the respondents highlighted was the 

need of a new global standard, for all parties involved, in order to be able to sync 

the information. With all parties using the same standard it would be possible to 

link the information of the goods and the transport information. 

An improvement has been designed in the USA where they have developed the 

system to be able to connect the information about the material and the transport 

order. Unfortunately parts of this process occur manually and there is always a 
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risk to enter the wrong information while working with manual processes. That 

could lead to errors and not knowing which transport the specific information 

belongs to. According to Storøy, Thakur & Olsen (2013) errors can be reduced by 

digitising the processes. 

Information management 

Results showed, during the interviews, how the car manufacturing company 

handled deviations for incoming goods. Today, the reporting of deviations is 

made by an EDI-system which the transport department are responsible of. The 

deviations that has occurred is written down onto an excel list which is sent out to 

the factories via email. This information is updated manually and sent out every 

two hours every day. What causes problems are the handling of the transport order 

and not knowing which material that belongs to the delayed transport. This is 

something that is strengthened by the results of the survey that showed that the IT-

system was seen as the area with the most improvement potential. When it comes 

to sensitive material, or if there is any material with a low quantity, a premium 

transport needs to be booked in order to get the material on time. If a more 

effective method had been developed it would result in saving for the company. 

Something that was established during the interviews was the problem of being 

able to identify which material that has been installed in which car. It can 

sometimes turn out that a batch of materials or components are defect and the 

affected cars must be recalled in order to correct this error. The problem is that 

there is no system or method available to be able to trace the materials to the right 

cars. At present, a large number of cars are being recalled in order to be able to 

ensure that the affected cars have been included. This is something that both takes 

time and costs money as it is often include cars that already had been delivered to 

the customer. Pizzuti & Mirabelli (2015) states that it is important to be able to 

scan the goods throughout the supply chain to be able to identify the finished 

product the component ended up in. 

 

5.2 Adoption of blockchain technology 

Possibilities to adopt BCT at the car manufacturing company were explored based 

on knowledge of BCT, the use of standards, energy consumption and 

technological challenges 
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5.2.1 Knowledge of BCT 

Results from the survey showed that the knowledge about the technology is 

presented mediocre around the respondents, approximately 76 percent of the 17 

respondents had heard of the technology before. Of these, the average answer to 

the question of how good they considered their knowledge was 2.62, where one is 

not good and five is very good. However, all respondents had heard of the crypto 

currency Bitcoin, which means that in some cases blockchain is in its shadow. 

The current work of tracking and tracing of goods proved to have improvement 

potential since the respondents who answered the question of how well they 

thought the work works today gave an average response of 3.38, where one is not 

good and five is very good. 

The respondents were asked whether the scenarios presented in table 2 were to be 

useful in the daily work from a scale of one to five, where one is not useful and 

five very useful. The average answer is presented in table 2.  

 

Scenario Average answer 
“The blockchain technology do not rely on a single database, instead, it 

relies on a large number of scattered databases which protects the 

information” 

3.56 

“The blockchain technology do not rely on a single database, instead, it 

relies on a large number of scattered databases which protects the 

information” 

3.18 

“The core of a blockchain-based system is its security, as the 

information it stores is built up by cryptography, a type of secure 

coding, it is very difficult to hack or manipulate it. This ensures high 

security.” 

3.76 

“Blockchain can support the customs process, to make the data and 

documentation more efficient” 
4.06 

"Maersk and IBM have joined forces to create a system for digitalize 

workflows and shipment tracking to efficient ocean freight. The 

system allows each stakeholder in the supply chain to view the journey 

of goods through the chain, to see where a container is for example." 

4.41 

Table 2. Scenarios presented in the survey and the average answer. 

The results from the survey, presented in table 2, showed that all scenarios 

received an average response above 3.18, where one is not useful and five is very 

useful. The scenario which received the highest average response, 4.41, was the 

common digital platform that Maersk and IBM have developed to streamline the 

tracking of ocean freight. The second highest average response, 4.06, was that the 
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customs process could be more efficient with the help of BCT. It shows that the 

respondents consider these scenarios to be useful in the daily work. What these 

two scenarios have in common is to streamline processes, which can therefore be 

a potential improvement area. 

The results presented in table 2 showed that it is important for a company that is 

interested in implementing the BCT to understand their ecosystem and to 

understand how the different parties interact with each other (Zalan 2018) before 

an implementation can begin. The next step is to work with solution design and 

how the solution is linked to, or can support, the processes. A blockchain solution 

is distributed, the processes can change depending on which parties that are 

involved.  

5.2.2 The use of standardisation 

The use of standards is an important part of the basics to be able to start an 

implementation of blockchain. Companies have to focus on collaboration with 

their partners to create a common standard that all parties could agree on since it 

is a part of making blockchain work. Important to add is that the company and 

their partners do not need to have full transparency against each other since they 

only need to display the parts that they had agreed on to share on a blockchain. If 

there is a standardisation, the parties involved in the supply chain do not need to 

use the same system since it is possible to use different systems and still be able to 

share information between each other. While implementing the BCT the use of 

standards is considered most important to be successful. These standards should 

be designed together with the parties involved in the process. 

5.2.3 Energy consumption 

If a private blockchain is being used, with the use of PoS, it consumes less energy 

than the public Blockchain with the use of PoW (Chen et al. 2018). The amount of 

energy consumed depends on how much capacity, or transactions, that is added to 

the blockchain. If a company would like to create a digital platform where the idea 

is to sign every transaction digitally on the blockchain it will be a significant 

factor in relation to energy consumption. 

The study reveals that the use of energy does not have to be a problem depending 

on the type of blockchain that is used. It is preferred to use a private rather than a 

public blockchain. PoS is an alternative that does not consume as much energy as 

PoW when reaching consensus. What should be into consideration is how much 

of the transactions that are thought to be made on the blockchain since the more 

transactions included, the more energy is consumed. 
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5.2.4 Technological challenges 

The company need to organise and review their systems. The respondents state 

that there are more and different solutions to a problem than blockchain but the 

technology can be part of a solution. Another aspect that needs to be in place 

before an implementation of the BCT is possible is that all information should be 

collected, integrated and digitalised.  

Blockchain is not a system that exists; it is something that is constantly being 

created which is a challenge. The respondents were asked to rate challenges for 

implementing blockchain based on a scale from one to five, were one is not a 

challenge and five is a challenge. The cost of implementing blockchain got rated 

with the number three with the motivation that it is not more expensive than 

anything else in the same area. Energy consumption got rated with the number 

two-four depending on the type of blockchain that are being used and how many 

transactions that will be carried out. Lack of knowledge got rated with the number 

five with the motivation that the lack of knowledge is an issue. Lack of 

standardization and the ability to cooperate with the parties involved is additional 

challenges for the BCT according to the respondents and got rated with the 

number four to five. 

The result showed various reasons why the BCT has not been developed more, 

according to the respondents, partly since the lack of standardisation but also 

since it is difficult to cooperate. Another reason is the unwillingness to replace the 

techniques and systems that are being used today since these could have been a 

great investment for the company. In addition there has not yet been introduced an 

easy way for parties to join a blockchain. The internet technology, for example, 

has been available since before it actually was introduced. Unfortunately it could 

not be used until the web-browser was invented. The respondents‟ states that 

before there is a simple way of joining the technology, the development of 

blockchain will be slow. 

One of the problems that prevent users from using blockchain is the lack of 

collaboration between the parties involved. Two important factors within 

blockchain are trust and being willing to cooperate. Without trust and cooperation 

it will be difficult to start an implementation of the technology. Transparency is 

another important part of blockchain, if lack of transparency it will be impossible 

to join a blockchain. However, transparency is only necessary for the parts the 

companies have chosen to share on the chain which means that they do not need 

to have full transparency. 
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6. DISCUSSION 

In today‟s work with tracking and tracing of goods, the tracking takes place late in 

the supply chain which means that the information also is delivered late. Using 

unique identification is the basis of a traceability system (Storøy, Thakur & Olsen 

2013). The unique identification used is barcodes as it is the identification that 

works best when materials are made of metal. On the few parts that the company 

has documentation requirements there is currently good traceability using two-

dimensional barcodes. With the help of the two-dimensional barcodes, the 

company gets access to more information about the material or component's 

history. However, since only a few products have documentation requirements, 

the tracking of the exclusionary materials and components are failing. 

Results showed that a lot of the work is done manually where it is not possible to 

ignore the human factor and the probability that an error in the information can 

arise. One of the respondents explained how they worked with the FIFO principle 

within the assembly line, which today takes place manually when parts are to be 

assembled. There is no standardised method to use for picking the parts in the 

right order and the human factor needs to be taken into account as a risk factor. A 

clearer and better system is needed to avoid the human factor as far as possible 

but also to make it easier to be able to see where the material ends up during 

assembly. In parts of the work with deviations there are also manual work steps 

before submitting the information via an EDI-system. The current way of working 

with deviations is something that results in premium transports which cost the 

company several billion SEK every year. It should be a priority to modernise and 

digitalise the current technique to be able to highlight deviations in a more 

efficient way. 

A system based on the use of standards is also required to keep track of which 

parts are assembled on which car. If there would be a better system to be able to 

trace and identify the material that is in the cars, the company could be able to 

recall only the cars that actually are defective. This is something that would result 

in savings since the company currently spend money on the recall of cars that is 

not defective. 

From the interview with an IT development company information could be 

gathered about how important standardised working methods are to be able to 

implement the BCT. Companies that care to use the technology need to organise 

their databases and information. There also needs to be a willingness to cooperate 

with and be integrated with different parties involved, which is a challenge since 

trust is required. Interoperability becomes therefore a significant factor in that it 
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enables information exchange between different parties at different levels 

(Agostinho et al. 2012). Since it is important for companies to be able to track and 

trace goods in the supply chain all involved parties need to create trust with long 

term relationships and design common standards which can be done by contracts. 

The interviews showed that the blockchain technology is not revolutionary in the 

field of tracking and tracing but the development is improving. Although the 

technology has been around for a number of years there is not yet an easy way to 

join it which makes it difficult to implement the BCT. In some cases the BCT is 

not the solution to the problem but it can be a tool in parts of an improvement. 

It can be discussed whether it is justifiable to use as much energy as a whole city 

in order to use the BCT while talking about the energy consumption that arises 

from the use of the technology. However, the consumption is controlled by the 

type of blockchain, private or public, and how many transactions that will be 

performed. In cases where private blockchains are used and fewer transactions are 

made the energy consumption will be lower. 
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7. CONCLUSION 

The purpose of this thesis is to explore how the BCT can be applied within 

tracking and tracing of inbound logistics. The secondary purpose is to explore the 

use of the technology to enlighten deviations. Based on the purpose two research 

questions have been formulated which include whether the BCT can be used to 

streamline tracking and tracing and enlighten deviations within inbound logistics. 

The answers to the research questions are similar. By developing common 

standards together with the parties involved, which can be designed as contracts, 

organise databases and information flows and promote knowledge of the 

technology, the BCT can be used to streamline tracking and tracing and enlighten 

deviations within inbound logistics. Without these arrangements it is not possible 

to start an implementation of the BCT. In addition companies should consider the 

amount of transactions to apply on the blockchain. It is often not needed to put the 

total amount of transactions on the chain since the more included transactions, the 

more energy the blockchain consumes. 

Blockchain is not usually the solution to a whole problem but it can be a tool to 

use to be able to solve parts of a problem that a company faces. What is recurring 

is the creation of common standards, since without standards of a common way of 

working designed by the parties involved it will be impossible to use the 

technology. To be able to agree on these standards all parties must be able to 

cooperate with each other, if there is an unwillingness to cooperate it will be 

impossible with a continued implementation of the BCT. 

What has been confirmed during the creation of this report is that the lack of 

knowledge about blockchain at the company is noticeable. By conducting a 

survey at the car manufacturing company where the question was asked about the 

knowledge of BCT, the results were low. That is something that is also confirmed 

in the theory as one of the challenges for BCT. Companies who want to 

implement blockchain in their organisation must create a greater understanding of 

the technology; otherwise it will be difficult to succeed. 

 

7.1. Further research 

There are three comprehensive areas in need of further research; blockchain 

together with tracking and tracing, blockchain within logistics and tracking and 

tracing within logistics. These areas are today not as established as for example 

tracking and tracing within the food industry. There is a lack of research of 

blockchain within logistics and tracking and tracing. Interesting areas for further 
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research are also the application of the BCT for customs service and industries 

besides automotive manufacturing. The environmental impact of the technology is 

also an area for further research. 

 

7.2. Practical implication 

Recommendations to the car manufacturing company are to start creating 

standards for their processes and information flow. The first step in the process 

could be to start an alliance together with other companies in the same area to 

create a common standard to be able to start an implementation of blockchain. 

The next step could be to specify to a smaller part in the organisation that has 

potential of using blockchain and not to make the implementation to big. 

Additionally, to see the BCT as a part in solving a problem they are facing, not the 

solution of it. It is also important to create knowledge about the BCT at the 

company before an implementation begins. 

The IT-consulting company are working with implementing blockchain together 

with companies who are interested. They are currently working on how to use 

blockchain in a tracking and tracing perspective. This company takes 

responsibility for everything at an implementation from start to finish. They think 

in terms as what solves the problem the best rather than having to use only a 

certain product or technology. It is not often a finished product is presented since 

the IT-consulting company design a solution specifically for the customer. 
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APPENDICES 

A: Interview questions for the car manufacturing company 

1. Is the incoming goods tracked today for parts, pallets and containers? If so, by 

what unique identification methods? How far back in the chain? 

2. How does identification after splitting of shipments occur? 

3. If goods are being tracked: What do you think is the most problematic with the 

unique identification you are currently using? -What are the consequences of the 

problems? 

4. How do you get information about a deviation in the transportation route today 

and how quickly are the information mediated? 

·By a text message 

·By e-mail 

·By a phone call 

·By a system 

·By a digital screen/information board 

·Other 

5. What challenges do you face in the work with traceability today? 

·Goods not being tracked and traced 

·Not receiving information about transport deviations 

·Lack of information between departments/subcontractors 

·Other 

6. Can you describe the information flow into and out of your department based 

on: 

1. Inbound and outbound processes. 

2. Information Attribute; what qualities would you consider to be most important 

from a tracking perspective, and which ones would you consider less important? 

Questions to selected respondents: 



 

 

 

7. Prior to a future implementation, it is relevant to hire consultants; if so, is a 

collaboration with an IT-development company in question? Or instead, choose to 

hire/work in-house? 

 

B: Interview questions for the IT-consulting company 

1. What do you think is needed by a company interested in using Blockchain to 

track incoming goods in the transport chain? 

·All parties involved need to use the same system/unique identification 

 All parties involved need to be completely transparent 

·Companies need to be prepared for an increase in energy consumption, as much 

energy is required 

·Own comment 

2. To initiate collaborations and implementation of Blockchain, what information 

sharing is required by the parties involved? How to achieve this? 

3. What are the challenges of implementing Blockchain? 

Rank the following challenges on a scale of 1-5: 

1= no challenge 

5= big challenge 

·Cost 

·Energy Consumption 

·Lack of knowledge 

·Other challenge 

4. Do you have concrete examples of previous implementations like IBM and 

Maersk have done, in your company? 

5. What should a company that is interested in implementing Blockchain have in 

mind in order to reduce energy consumption during use? 



 

 

 

6. What, according to you, are the biggest benefits of choosing a partnership with 

you? 

7. What role do you as an IT-consulting company take in a collaboration and how 

far into the process do you participate? 

8. Can you give examples of how the systems/processes interact between the 

parties involved? 

 

C: Survey questions 

1. Do you accept your participation in this survey? 

·Yes 

·No 

2. Age 

·< 28 

·29-34 

·35-40 

·41-46 

·47-52 

·53-58 

> 58 

3. Department number 

4. Are you working with tracking and tracing of incoming goods today? 

·Yes 

·No 

·I don't know 

5. If yes, how well do you estimate that the traceability works? 



 

 

 

1= Not well 

5= Very well 

6. Which of the following areas needs to be improved (according to your 

opinion)? 

·The IT-systems 

·The Business processes 

·The applications 

7. Have you heard of Blockchain? 

·Yes 

·No 

8. If yes, how good is your knowledge about the technology (according to your 

opinion)? 

1= Not good 

5= Very good 

9. Have you heard about the cryptocurrency Bitcoin? 

·Yes 

·No 

10. The blockchain technology do not rely on a single database, instead, it relies 

on a large number of scattered databases which protects the information. 

How useful is this for you in your work? 

1= Not useful 

5= Very useful 



 

 

 

11. The blockchain technology can be used to track energy production and its 

consumption for example. 

How useful is this for you in your work? 

1= Not useful 

5= Very useful 

12 .The core of a blockchain-based system is its security, as the information it 

stores is built up by cryptography, a type of secure coding, it is very difficult to 

hack or manipulate it. This ensures high security. 

How useful is this for you in your work? 

1= Not useful 

5= Very useful 

13. Blockchain can support the customs process, to make the data and 

documentation more efficient. 

How useful is this for you in your work? 

1= Not useful 

5= Very useful 

14. Maersk and IBM have joined forces to create a system for digitalize 

workflows and shipment tracking to efficient ocean freight. The system allows 

each stakeholder in the supply chain to view the journey of goods through the 

chain, to see where a container is for example. 

How useful is this for you in your work? 

1= Not useful 

5= Very useful 
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