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Abstract  
Background: In the fast-changing environment, collaboration between supply chain partners 
is one of the main strategies to improve overall performance. However, research shows that 
supply chains are facing problems in information sharing and trust. Ever since the discussion 
to implement blockchain in supply chains started, companies want to benefit from improved 
information sharing and higher efficiency through the technology. 
  

Purpose: Since there is a current gap in the literature how the blockchain technology could 
influence supply chain collaboration, the purpose of this study is to investigate how 
blockchain technology could be implemented in supply chains. The role of blockchain 
solutions in supply chains is a rather new topic, therefore, the study is focusing on the 
expected benefits on collaboration and contribute to the understanding of the future potentials 
of the technology.  
 

Method: Based on the researchers’ constructionism and relativism, the chosen research 
method for this thesis is a qualitative multiple case study with eight companies operating in 
different business fields as diverse as pharmaceutical, automobile and shipping industry. Six 
semi-structured interviews were conducted both with companies offering blockchain solutions 
and companies interested in the technology. Additional secondary data from two companies 
as well as supporting material through the participation at a blockchain seminar and webinar 
were collected. For most of the cases, secondary data such as whitepapers, company 
presentations and information from the websites were used to achieve triangulation of the 
empirical data. 
 

Conclusion: This thesis analyzes the impacts of blockchain technology on supply chain 
collaboration and shows the different fields of application. The theory as well as the empirical 
findings present the technology as a way to improve information sharing, transparency and 
achieve efficiency in a supply chain. In general, through the application of blockchain on the 
Collaborative Supply Chain Framework, it can be shown that blockchain positively influences 
supply chain collaboration. However, also limitations and concerns regarding the technology 
are presented to make clear that blockchain alone is not able to achieve successful 
collaboration but that necessary requirements need to be met in advance. 
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1. Introduction  

______________________________________________________________________ 
The purpose of this part is to introduce the reader to the background of the study, the 

research problem, purpose, and research questions. In the background, there is a short 

introduction to the aims but also problematics of supply chain collaboration, followed 

by first explanations of the blockchain technology. The research problem states more 

about the lack of trust in supply chain collaborations. The research questions further 

elaborate on the barriers of supply chain collaboration and concentrate on how 

blockchain can impact these issues. Finally, the overall structure of the study is 

presented. 

______________________________________________________________________ 

1.1 Background 

The general idea behind supply chain management (SCM) is to manage the flow of 

goods, services, and information in an effective way in order to achieve high 

performance and decrease risks (Tan, 2001). However, the fast changing economy 

requires that companies work more closely together to have efficient processes and 

improve not only their own but the overall supply chain performance (Soosay & 

Hyland, 2015). In general, supply chain collaboration (SCC) is a well-researched and 

proved strategy that has a positive impact on companies' overall performance (Horvath, 

2001). It enables companies to achieve different advantages such as reducing costs, 

improving the service level as well as reacting faster and more efficient to changes 

(Tsou, 2013). However, collaboration success is mainly based on the level of partners’ 

engagement and commitment (Thomas & Baird, 1990). Ralston, Richey and Grawe 

(2017) underline the problematic to achieve successful collaboration due to differences 

in power, financial reasons, different goals or disagreements in use of IT. As one of the 

main problems, research is especially pointing out the lack of trust and transparency in 

information sharing among partners in a SCC. These problems are partly a consequence 

of the large number of actors involved (Casey & Wong, 2017). 

Ever since the first blockchain application, named Bitcoin, was developed, the 

technology has received a lot of attention. However, the use of crypto currencies in the 

financial sector is just a small application area for the technology. Blockchain is further 
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presented to be a technology that can change company cultures, supply chains and 

industries (Underwood, 2016; Zhu et al., 2017). In general, blockchain allows to 

transfer transactions safely between two or more parties in a digital decentralized ledger 

without the need for intermediaries (Swan, 2015). 

Blockchain applications are further explained as a solution for trust issues in supply 

chains. Enthusiasts of the decentralized application are therefore promoting an early 

adoption of the technology for companies to stay competitive in the market (Kshetri, 

2018). Multiple companies such as Maersk (Jackson, 2017) and Walmart in cooperation 

with IBM (Popper & Lohr, 2017) have started to plan the implementation of the 

technology by creating pilot projects to achieve the benefits of the technology already at 

an early stage. Furthermore, both Walmart and Maersk, have assured that a full version 

will be ready to implement in the organizational operations in the near future (Popper 

& Lohr, 2017). In the field of logistics, researchers see many possibilities for the 

blockchain technology to improve for instance track and trace and quality measurement 

solutions (Kshetri, 2018). 

In general, the development and implementation of blockchain solutions in supply 

chains are still at an early stage. Thus, there are many opportunities for companies in the 

future when the technology is further developed (Nowiński & Kozma, 2017). 

Particularly for the improvement of collaboration between supply chain partners, the 

blockchain technology could offer different solutions.  

1.2 Research Problem 

Over the years, much research was conducted about the role of collaboration for 

effective SCM. SCC was identified as a major strategy to improve the overall 

performance and achieve competitive advantages (Simatupang & Sridharan, 2002). The 

literature suggests that companies need to focus on different strategies to achieve the 

full benefits of collaboration (Simatupang & Sridharan, 2005). However, many 

researchers point out that trust is a major issue because collaboration requires 

information sharing of sensitive data and openness between the different parties 

(Barratt, 2004; Olorunniwo & Li, 2010; Ramanathan, 2014). The literature does not 

propose a convincing technology that allows to share information in a completely safe 

and transparent way with the result of enabling trust between supply chain partners. The 
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new technology blockchain is regarded as a strategy to achieve transparency in 

information sharing as well as security of data in supply chains. Some researchers 

already underlined blockchain’s positive impact on the level of trust in supply chains 

(Casey & Wong, 2017). However, most of the research about blockchain concentrates 

on the financial sector and the use of the crypto currency Bitcoin, but there is less 

evidence in how the technology can be implemented in supply chains and which 

impacts it has on SCC.  

1.3  Research Purpose and Questions 

Since there is less evidence about the impacts of blockchain technology on supply 

chains in general, but specifically a lack on its potentials for SCC, this thesis focuses 

especially on the use of blockchain to improve barriers such as trust issues in SCC. 

Different blockchain solutions such as the use of ‘smart contracts’ will be discussed 

since the technology offers many other opportunities for supply chains beside the 

common use of the crypto currency bitcoin (Bocek, Rodrigues, Strasser, & Stiller, 

2017). To understand how blockchain works in supply chains, its implementation in 

potential business fields will be presented. Moreover, it will be explained how 

blockchain can transform the way of information sharing between supply chain partners 

and improve transparency as well as trust. By analyzing impacts of blockchain 

technology on SCC, this study will contribute to understand the potentials of this new 

technology for supply chains. Details about the relevance for SCC in general will be 

given and findings about impacts on information sharing and trust will be provided. 

Since the lack of trust in SCC is a major issue, it will be analyzed if blockchain can be a 

solution to increase trust between supply chain partners. The analysis of potential 

implementation possibilities as well as interviewees’ expectations will provide 

information if firms are open minded to this new technology and view opportunities for 

supply chain operations.  

The research purpose leads to the following research questions: 

(1) How can blockchain solutions be implemented in companies? 

(2) How can blockchain technology influence SCC? 

(3) How can blockchain technology influence companies’ way of information sharing  

and resulting trust issues?  
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1.4 Thesis Structure 

This study is structured as followed: First, the relevant literature about SCC and 

blockchain technology is presented to provide a general understanding about both 

topics. Moreover, connections between blockchain technology and SCC stated in the 

literature are shown. Second, the research methodology is introduced including the 

research philosophy, research design, data collection, analysis process as well as 

research ethics and trustworthiness. Third, the findings of the empirical study are 

presented and analyzed in connection to the theory. Finally, this work finishes with a 

conclusion, limitations, and further research opportunities. 
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2. Frame of Reference 

______________________________________________________________________ 

The purpose of this chapter is to provide a theoretical background to the topics SCC 

and blockchain technology. First, the literature about SCC is introduced. The term 

SCC, its different types and characteristics, a theoretical framework as well as different 

barriers are defined. In the second part of the frame of reference, the research about 

blockchain technology is presented. The technology, its fields of application, its role for 

supply chains as well as limitations are explained. The literature of both topics is first 

presented individually and the connection between SCC and blockchain technology is 

discussed in the last subchapter. 

______________________________________________________________________ 

2.1 Supply Chain Collaboration 

2.1.1 Definition of Supply Chain Collaboration 

In today’s fast changing and customer-centric economy many companies can no longer 

rely only on their own capabilities but start collaborating with supply chain partners to 

achieve competitive advantages. New technologies, on-going globalization and the 

resulting increasing competition strengthened the role of SCC over the years and it has 

become a key strategy to improve the overall supply chain performance (Soosay 

& Hyland, 2015).  

In general, SCC means that two or more independent companies work closely together 

to plan and realize different supply chain operations with the result of increasing their 

profits and gaining competitive advantages (Simatupang & Sridharan, 2002). On the 

basis of relevant information exchange companies want to achieve mutual goals, 

benefits and rewards with the compromise of also sharing risks (Min et al., 2005). For 

Olorunniwo and Li (2010), successful collaboration is especially based on openness and 

trust. Moreover, Whipple, Lynch and Nyaga (2010) underline the importance of long-

term relationships and the need to jointly modify business processes to improve the 

overall performance. Most of the benefits offered through collaborations can be 

achieved only with long-term relationships. If companies are committed to the 

collaboration and trust each other, they are more willing to invest in different tools for 
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information exchange and communication which improve the overall performance 

(Ramanathan & Gunasekaran, 2014). Partners in a SCC should know their capabilities 

and needs but also their weaknesses (Ralston et al., 2017).  

Collaboration is an important part of efficient SCM and has a positive impact on 

different business functions such as purchasing and order fulfilment but also on overall 

cost reduction (Horvath, 2001). The aim of collaboration is for all parties involved to 

achieve higher performance than they would have accomplished individually 

(Simatupang & Sridharan, 2002). These improvements are achieved through sharing 

resources, skills, and processes (Fawcett, Fawcett, Watson, & Magnan, 2012). 

Performance improvements are for instance increasing profits, process improvements or 

competitive advantages (Lambert, Emmelhainz, & Gardner, 1999).  

2.1.2 Vertical and Horizontal Collaboration 

There are two kinds of SCC: vertical and horizontal collaboration. Both types include 

internal as well as external collaboration. Vertical means that companies collaborate 

externally upstream with their suppliers, downstream with their customers and 

internally across the different business functions of their own organization. Examples of 

vertical collaboration are customer relationship management as well as supplier 

relationship management, collaborative demand planning, production planning or 

shared distribution. In comparison, horizontal describes the external collaboration with 

companies operating in the same industry which can be competitors but also non-

competitors as well as the internal collaboration in the own company (Barratt, 2004). 

For horizontal collaboration, there is less research than for vertical collaboration, 

however, discussed topics are manufacturing consolidation centers, joint route planning, 

or purchasing groups (Cruijssen, Dullaert, & Fleuren, 2007). Both, internal and external 

collaboration, need to jointly cooperate to achieve collaboration benefits such as better 

performance and competitive advantages (Baratt, 2016). 
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2.1.3 Characteristics of Supply Chain Collaboration 

There is a variety of aspects which have an impact on the degree of SCC. Barratt (2004) 

describes trust, mutuality, information exchange, openness, and communication as the 

most important characteristics of a collaborative culture. For the implementation of 

SCC, the relationship of all members need to be based on trust (Nesheim, 2001). Trust 

is one of the main requirements for a high commitment to the collaboration. Committed 

partners who trust each other, are more willing to fulfill collaborative activities such as 

joint information sharing and joint investments (Nyaga, Whipple, & Lynch, 2010). 

Furthermore, mutuality is relevant for both positive and negative issues such as 

increasing profits but also occurring risks (Min et al., 2005). Mutuality addresses 

different aspects of SCC. Scholten and Schilder (2015) for instance focus on mutual 

dependence and mutually created knowledge which positively influence the outcome of 

a collaboration. 

Nevertheless, for many researchers, information exchange is the most important part of 

SCC because other aspects such as trust and openness are depending on it (Min et al., 

2005). Wu, Chuang and Hsu (2014) underline the significant link between information 

sharing and collaboration. In general, information exchange and use of technology are 

closely connected in SCC. In a collaborative relationship, companies need to face both 

issues and adjust their sharing and technology use behaviors (Wu & Chiu, 2018). 

Sharing behavior means that organizations need to be committed to share their network 

resources fairly with their collaboration partners (Wu et al., 2014). Additionally, 

technology use behaviors need to be adjusted because IT is the foundation to control 

and achieve high performance and customer satisfaction (Croom et al., 2007). 

Regarding information sharing as a part of technology use, transparency and quality of 

information have a high impact on the collaboration efforts. However, especially 

intermediation can lead to less transparent information which results in higher costs and 

lower performance (Popp, 2000).  

Moreover, openness and communication can also be regarded as major drivers for 

successful SCC and lead to a collaborative culture (Kumar & Nath Banerjee, 2014). 

Especially communication methods need to be clear to support the exchange of 

information and create an overall understanding of the supply chain’s processes 
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(Frankel, Goldsby, & Whipple, 2002). Furthermore, the different supply chain members 

need to be open and honest to each other to achieve trust, and reduce the risk of 

unspoken mistakes (Popp, 2000). Besides openness and communication, other factors 

such as knowledge and skill sharing, overall organizational learnings, trust, commitment 

and loyalty lead to a strong collaborative culture (Kumar & Nath Banerjee, 2014). 

2.1.4 Collaborative Supply Chain Framework 

The above-mentioned characteristics in chapter 2.1.3 show the complexity of SCC. To 

achieve a high level of collaboration, the different features need to be addressed 

simultaneously. In comparison to other researchers who concentrate only on one 

specific characteristic, Simatupang and Sridharan (2005) created the ‘Collaborative 

Supply Chain Framework’ (CSCF) which explains how the following five features are 

interconnected with each other: collaborative performance system (CPS), information 

sharing, decision synchronization, incentive alignment, and integrated supply chain 

processes (Figure 1). 

Information 
sharing

Integrated 
Supply Chain 

Processes

Decision 
Synchronization

Incentive 
Alignment

Collaborative 
Performance 

System

 

Figure 1: Collaborative Supply Chain Framework (adapted from: Simatupang and Sridharan, 2005) 
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The central factor of the CSCF is information sharing. Information sharing means that 

all collaborating supply chain partners share their data to be able to control the different 

supply chain processes and improve the final product or service (Simatupang 

& Sridharan, 2002). Since SCC means to “share the responsibility of exchanging 

common planning, management, execution, and performance measurement 

information” (Anthony, 2000, p.41), information sharing is one of the main strategies to 

achieve successful collaboration (Wu et al., 2014). Through information sharing in 

different supply chain functions, the organization of business processes and companies’ 

structures changes (Anthony, 2000). A better understanding of the overall supply chain 

processes as well as a positive impact on joint decision making through higher 

transparency and visibility is achieved (Davenport, Harris, Long, & Jacobson, 2001). 

However, the shared information need to be realistic and detailed to have a positive 

impact on the overall supply chain efficiency and the decision-making process. Relevant 

data for information sharing can be for instance point-of-sale data, inventory levels or 

promotion plans (Min et al., 2005). Information sharing is especially enhanced through 

technological improvements in IT systems which improve the connection between the 

supply chain partners for instance through communication tools (Wu et al., 2014). 

The CPS is an important strategy to decide for performance metrics which improve the 

supply chain’s performance and lead to the achievement of mutual goals. Mutual goals 

can be for instance improvement of products or services through higher quality, lower 

prices, or higher customer-responsiveness. These improvements lead to general 

performance improvements such as higher profits (Simatupang & Sridharan, 2005). 

However, to improve the overall performance, performance measurement is required in 

the first step. Possible measurements are for instance operational and financial 

performance. Investments in different collaboration activities can later be analyzed if 

they improve the decided performance metrics (Ramanathan, 2014). 

To be able to successfully collaborate in a supply chain, the different members need to 

decide on mutual goals and synchronize their decisions. Decision synchronization 

means that supply chain partners make joint decisions for planning processes and goals 

to optimize the supply chain performance (Simatupang & Sridharan, 2002). These 

decision-making processes can take place in personal meetings but also through 

discussion forums within the supply chain. In general, participants might have different 



 

 

 

 

10 

backgrounds because they belong to different departments and thus have individual 

expertise and opinions on topics. Therefore, it is necessary to coordinate important 

decisions affecting the overall performance and find the best solution for the supply 

chain (Simatupang & Sridharan, 2005). Since there are often a variety of possible 

decisions, multi-enterprise collaborative decision support systems were developed. 

Shafiei, Sundaram and Piramuthu (2012) proposed a system that compares different 

options through what-if situations which should help collaboration partners to agree on 

the best solutions for the supply chain. 

Companies, starting a SCC, share their benefits but also costs and risks with their 

partners. This process is called incentive alignment (Simatupang & Sridharan, 2002). 

Incentive alignment is one of the major reasons why companies decide for mutual goals 

and try to make decisions which strengthen the own but also the overall supply chain’s 

performance. Through sharing benefits but also risks, fairness is achieved, and 

companies are motivated to not only concentrate on their own interests but on the 

overall collaboration goals (Simatupang & Sridharan, 2005). The aim of incentive 

alignment is to achieve benefits for all parties involved in the collaboration which 

should be higher than without a collaboration (Cao & Zhang, 2011).  

In SCC, the different supply chain processes are integrated to achieve efficient 

processes which provide a shorter time to enter the market, lower costs, and customer 

demand fulfillment (Croxton, García- Dastugue, Lambert, & Rogers, 2001). 

Company’s internal as well as external processes with collaboration partners need to be 

integrated to achieve full potentials of a collaboration (Stevens & Johnson, 2016). In the 

context of SCM, supply chain integration can be defined as “the alignment, linkage and 

coordination of people, processes, information, knowledge, and strategies across the 

supply chain […]” (Stevens & Johnson, 2016, p.22). Especially the fast-changing 

customer demand drives the need for flexible integrated processes which can respond to 

changes while still offering a short lead time and low costs (Aitken, Christopher, & 

Towill, 2010). Ellinger et al. (2012) state that integrated supply chain processes are a 

main driver for improved performance. 
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All five features of the CSCF cannot work alone because their success depends on each 

other. For the use of CPS, information sharing helps to update the system and keep 

collaboration partners informed about the collaboration progress as well as the current 

performance level. Integrated processes enable this high level of information sharing 

and provide overall transparency between the different actors. Through integrated 

supply chain processes, the CPS can be improved continuously with help of 

performance feedbacks. By giving an overview about potential incentives, supply chain 

members can synchronize their decisions and work together on achieving the 

performance metrics of the CPS. Through decision synchronization, the performance of 

the whole supply chain can be improved, and positive incentives can be achieved. When 

changes occur, information sharing helps to decide for new strategies and performance 

metrics. All incentives can be monitored on a regular basis and are available for all 

partners aligned. The decisions made have an impact on the design of supply chain 

processes and the resulting performance (Simatupang & Sridharan, 2005). 

2.1.5 Barriers for Supply Chain Collaboration  

Even if SCC offers many advantages for organizations, it can be difficult to implement 

due to different barriers. First, many companies have an over-reliance on technology 

and face resulting problems if these technologies do not work. Second, it can be 

difficult to decide when to start a collaboration and who to choose as a suitable business 

partner. Third, there is often a lack of trust between the supply chain partners (Sabath & 

Fontanella, 2002). Fourth, different organizational cultures as well as various business 

structures can cause barriers for successful SCC (Fawcett, Waller, & Fawcett, 2010).  

For many researchers, trust is one of the most important features in SCC. Starting a 

long-term collaboration means to not only share benefits but also risks. The 

commitment to face these risks requires a high level of trust (Wu et al., 2014). Without 

trust, potential conflicts and unfairness can escalate faster which have a negative impact 

on supply chain relationships and the improvement of overall performance (Ramon-

Jeronimo, Florez-Lopez, & Ramon-Jeronimo, 2017). When the different supply chain 

members do not trust each other but one member has a high interest in the collaboration, 

aggressive strategies against the partners might be used to strengthen the own power 

(Co & Barro, 2009). Supply chain partners who are not trusting each other, are less 
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committed to the collaboration and scared to share their information and resources 

(Fawcett et al., 2010). A lack of trust leads to less knowledge sharing between supply 

chain partners and fewer improvements for the whole supply chain (Chen, Lin, & Yen, 

2014). 

To overcome trust issues, companies need to find collaboration partners with mutual 

goals and similar interests (Morgan & Hunt, 1994). Many researchers identified the 

close connection between information sharing and trust (Fawcett et al., 2010). When all 

companies in a SCC overcome their fear of sharing information, they signalize trust and 

commitment to the collaboration. Moreover, the timeliness of information sharing 

supports a stable long-term relationship (Ramon-Jeronimo et al., 2017).  

2.2 Blockchain Technology 

2.2.1 The Idea Behind the Technology 

Blockchain is one of the most discussed topics at the moment. For many people the first 

and most well-known financial application of blockchain, developed in year 2008, 

is the crypto currency Bitcoin (Swanson, 2014). Blockchain technology is defined as 

“the core system that underpins bitcoin, computers of separately owned entities follow a 

cryptographic protocol to constantly validate updates to a commonly shared ledger” 

(Casey & Wong, 2017, p.2). Every transaction in the network is recorded in a digital 

ledger and multiple transactions are together forming a block (Swan, 2015). A 'block' is 

then added to the general ledger, once a predetermined quantity of transactions is 

documented. Each block is together forming the 'blockchain' which is the reason of the 

technology's given name (White, 2017). A block may consist of monetary transactions 

(Bitcoin) or smart contracts (Ethereum) (Swan, 2015). Ethereum blockchains and smart 

contracts will be explained in more detail later on in this chapter. Figure 2 illustrates the 

chronological order of the activities involved in a blockchain transaction.  
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User A requests a 
transaction from 

user B.

A block is created 
which represents 
the transaction.

The block is 
broadcasted to all 

actors in the 
network.

The network of 
actors varifies the 

transaction.

The verified block 
is date stamped and 
linked to the other 
blocks in the chain.

The transaction 
between user A and 

B is completed.

 

Figure 2: How Blockchain works (adapted from: DePatie, 2016) 

Each block represents transactions and consists of data, a hash and the previous hash. A 

block can consist of one single or multiple transactions depending on the predetermined 

restrictions of the amount of transactions in one block. The stored data contains the 

details of the transaction. ‘Hashing’ is one of the main concepts used in blockchain 

solutions, a previous used method to secure e.g. passwords (White, 2017). It can be 

explained as an “arithmetically produced code that is generated from the data contained 

within the block” (White, 2017, p.440). That means that each hash is a unique digital 
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fingerprint of a transaction in a block. However, one ‘hash’ is given to all new blocks 

that has been created within the chain. Once a new block is created a hash is developed, 

based on the previous hash in the former block (Tapscott & Tapscott, 2017). The first 

block, called Genesis, is an exception since it cannot refer to a previous hash and 

therefore consists of arithmetically produced codes (Nofer, Gomber, Hinz, & Schiereck, 

2017). 

One strength of blockchain is that transactions are continuously confirmed, cleared and 

saved in the ledger (Tapscott & Tapscott, 2017). They are replicated on multiple 

computers in the network, and are therefore accessible and visible for all members 

(McConaghy, McMullen, Parry, McConaghy, & Holtzman, 2017). Users in the network 

can choose to reveal information about their identity or remain anonymous. However, 

every transaction is carried out between blockchain IP addresses and not individuals 

(Casey & Wong, 2017). Blocks are extremely difficult to change, manipulate or hack. In 

order to manage a successful falsification of the information, the entire blockchain 

would need to be reshaped (White, 2017). To mitigate the possibility of manipulation of 

blocks, ‘proof of work’ is developed in the technology. This mechanism slows down the 

process of creating blocks and makes it harder to change. Hashes and proof of work are 

mainly the reason behind the high level of the technology’s security (Nakamoto, 2008). 

‘Miners’ is the title of those responsible for the facilitation of transactions and creation 

of hashes in the blockchain. The position as miners can be handled both by one person 

or communities using their digital resources to create hashes for blockchain solutions 

(White, 2017). The blockchain can be created on a private or public ledger. Private 

ledgers are usually developed above a centralized architecture and public ones over a 

distributed architecture, depending on the goal (Wu et al., 2017). In an open system 

hashes are developed by an independent miner who is improving the degree of 

trustworthiness. Trustworthiness is increased considering the fact that no single miner is 

solely responsible for the ledger within the blockchain (White, 2017). Instead of a 

centralized operator, blockchain technology consists of a decentralized network with 

verification skills which provides stability for the ledger (Anjum, Sporny, & Sill, 2017). 

The ledger is not controlled by one single institution or individual but by several ones 

what also contributes to the exclusion of frauds in the network (White, 2017).  
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2.2.2 Fields of Application 

The literature presents multiple areas for blockchain application. Swan (2015) presents a 

three-block classification of the technology: Blockchain 1.0, 2.0 and 3.0. Blockchain 1.0 

concentrates on financial applications such as crypto currencies and digital payment 

systems. Categorization 2.0 focuses on applications that are further developed than cash 

transactions such as smart contracts. Additionally, Blockchain 3.0 is described as 

applications developed further than currency, finance, and markets. Science, culture, art, 

health, and governments are mentioned as potential areas for Blockchain 3.0 

applications (Swan, 2015). 

Bitcoin is the first ever used blockchain application. However, research about usage in 

other areas for blockchain technology did not develop until year 2013 (White, 2017). 

Diverse blockchain technologies and approaches have been developed as a result of 

increasing interest in new solutions for business operations. The qualities of blockchain 

applications have potentials to form future markets. These potentials have been 

discussed in the published literature in the field (Zhu et al., 2017). Before the 

development of the blockchain technology, companies saved and shared their data 

mainly in traditional and cloud data bases. In comparison to these technologies, 

blockchain can save and share data without the need for intermediaries and offer a high 

level of protection for the data (Rimba et al., 2017).  

Blockchain’s technical solutions have the possibilities of changing business processes 

(Nofer et al., 2017; White, 2017), firm’s value creation, and supply chain networks 

(Tapscott & Tapscott, 2017). Blockchain is presented as the revolutionizing technology 

that will change industries on an international level, improve commerce, and drive the 

economy (Underwood, 2016). Atzori (2015) implies blockchain to be the technology 

that influences structure of politics, governments, and the entire society in the future. 

Instead of changing current business processes, Iansiti and Lakhani (2017) argue that 

blockchain solutions add new value to already existing operations. Blockchain 

applications are yet another layer to the existing internet. Except from financial 

transactions, companies can track, record and control assets on a global level (Swan, 

2015). Additionally, distributed methods have the benefit of being suitable in numerous 
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physical situations and possess the characteristics of being added to already operating 

work flows (Anjum et al., 2017). 

Tapscott and Tapscott (2017) also present the possibility of usage in organizations' 

Human Resource activities such as recruiting new talents to company positions. 

University degrees and previous employment can be implemented by institutions and 

companies in a blockchain. The personal information about possible employment 

candidates are then accessible for the hiring companies. Furthermore, a founder of a 

new business could encode its business idea in the blockchain to proof and eliminate the 

risk of imitation which is mentioned especially central in the fields of products 

development, art and music (Swan, 2015). Moreover, detection of information such as 

who is executing which task is accessible for business partners (Alam, 2016). The 

information can be used to identify and trace if the employee has the right certificate in 

performing the activity (Casey & Wong, 2017). 

2.2.3 Use of Blockchain in Supply Chains 

‘Smart contracts’ are described as one of the most interesting solutions for supply 

chains (Bocek et al., 2017). Swan (2015) defines smart contracts as an extension of the 

simpler event of buy/sell activities in currency transactions. Additionally, the concept of 

smart contracts can be described as a code or protocol that is creating an independent 

contract between two parties without the need for intermediaries (Bocek et al., 2017). 

Banks and lawyers that are involved as third parties in regular contracts, can be seen as 

a function outdated with smart contracts (Fairfield, 2014). In comparison to regular 

contracts where parties need to trust one another to reach an agreement, smart contracts 

are digital contracts which provide the trust between two parties based on the 

application’s autonomy, self-sufficiency, and decentralization. However, smart 

contracts need a well-developed infrastructure to be successful, which blockchains can 

provide (Swan, 2015). 

There are several developed applications that can be categorized as blockchain 2.0 

technologies (Swan, 2015). However, Ethereum blockchain, initially suggested by 

Buterin (2014) is presented as the most suitable technology to support and run smart 

contracts. Ethereum is a newly developed blockchain build on decentralized application, 
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with a different crypto currency than bitcoin and virtual mining. Previous decentralized 

public transaction ledgers and the system of transactions without the need for 

intermediaries are two concepts that are important for the success of Blockchain 1.0 

applications of currency and payment transactions. Blockchain 2.0 applications with the 

operation of smart contracts are however also dependent on a stronger scripting system 

to track any coin, protocol or blockchain transaction, called ‘Turing-completeness’. 

Ethereum is the Turing-virtual machine, explained to have the qualities to track 

transactions from project of coins, scripts or crypto currencies needed for the utilization 

of smart contracts (Swan, 2015). Nakasumi (2017) further presents Ethereum as the 

most advanced public decentralized platform for smart contracts. In addition, Ethereum 

blockchain is explained as an extended form of the Bitcoin application with qualities 

that can facilitate a wider breadth of applications (Nofer et al., 2017). The differences 

between Bitcoin and Ethereum are advantages such as efficiency and scalability which 

are explained as an issue of Bitcoin applications, but can be reached through an 

implementation of Ethereum in company projects (Buterin, 2014).  

Nakasumi (2017) claims that a decentralized platform improves and facilitates the 

decision-making process regarding storage of sensitive data. Furthermore, Kshetri 

(2018) highlights the need for developing blockchain solutions in supply chains with the 

argument of its current dependence of internet of things. The current way of sharing 

information between parties within the supply chain is mostly carried out through 

Enterprise Resource Planning (ERP) systems such as SAP. The technology behind the 

solution requires the usage of intermediaries to store the shared information (Nakasumi, 

2017). Nakasumi (2017) argues that companies should consider moving towards 

blockchain solutions with the benefit of eliminating the dependency and vulnerability of 

third-party providers. Lower costs, increasing efficiency, and higher control of shared 

information are discussed benefits of moving from a centralized regulator to a peer-to-

peer network of blockchain technology in the supply chains (Bocek et al., 2017; Nofer 

et al., 2017). Blockchain solutions enable supply chain partners and stakeholders to 

track bottlenecks in the flow of products. The system can detect whether the products 

were in one place for a too long period or at a wrong location which is especially 

important for refrigerated goods (Casey & Wong, 2017). O'Marah (2017) states that 

companies in multiple industries such as aircraft, electronics and drugs can benefit from 
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blockchain solutions by reducing waste and labor costs. Glover and Hermans (2017) 

present the possibilities of tracking and tracing medical equipment in the medical 

industry followed by decreasing events of security attacks. Bünger (2017) 

acknowledges power, food production and supply chains to be general areas of interest 

for blockchain solutions. Kshetri (2018) adds that technology and automobile industries 

are suitable objects for the solution. Additionally, blockchains offer correct and accurate 

information about potential suppliers and customers’ liquidity as well as current 

financial positions. In general, it is an indicator of reducing risks and improves trust 

among supply chain partners (Tapscott & Tapscott, 2017).  

Supply chain partners and other company stakeholders are not standalone triggers for 

transparency of business activities. Due to environmental concerns and the trend of 

sustainability, consumers nowadays show an increasing interest in knowing if products 

have a sustainable background. Therefore, they want to get for instance clear 

information about production and delivery conditions and want to know exactly where 

their products are produced, and how they are handled. Blockchain solutions with its 

characteristics of enabling transparency and traceability are a strategy for improving the 

monitoring of supply chains (Casey & Wong, 2017). With help of blockchain solutions, 

potential problems such as proving if a supply chain is sustainable can be resolved. All 

company transactions are recorded in the ledger which makes it possible to proof 

responsibility and company shadiness in sustainability related questions (Xia & 

Yongjun, 2017). Kshetri (2018) highlights the possibility of using the technology to 

authorize social sustainability projects and stop actions of unethical behavior in supply 

chains. 

2.3 Blockchain and Supply Chain Collaboration 

2.3.1 Connection between Blockchain and Supply Chain Collaboration  

White (2017) highlights that characteristics such as openness and robustness of 

blockchains contribute to discussions that blockchain solutions would change social and 

business systems previously built on trust. Supply chains have been argued to lack 

transparency and accountability due to the complexity of dealing with a large number of 

actors involved in the supply chain networks (Casey & Wong, 2017). Wang, Wu, Wang 



 

 

 

 

19 

and Shou (2017) mean that mainly trusting the authenticity of shared information is the 

biggest challenge for all parties involved. Moreover, Popp (2000) underlines that 

especially intermediation has a negative effect on transparency and quality of 

exchanged information. Blockchain technology has been suggested as a solution for 

networking problems (McConaghy et al., 2017), trust issues (Wang et al., 2017; Weber 

et al., 2016), and certify traceability in the supply chain (O'Marah, 2017). Figure 3 

shows how the blockchain technology addresses the three key features for SCC: data 

storage and information sharing, transparency, and trust. All three features are closely 

connected because information sharing is the main requirement for transparency and 

trust between supply chain partners. The main concept of blockchain, data storage and 

information sharing in a distributed ledger supports these features and achieves a high 

level of transparency and trust because parties using the technology know that the 

shared data is accurate and correct. 

Data storage
 +

Information sharing 
Transparency Trust

Key features for successful supply chain collaboration
addressed by the blockchain technology

Data is stored and shared 
in a distributed ledger 
which offers high data 

security and protects the 
data against changes and 

deletions.
 

Information is saved on 
multiple servers and is 

transparent to all involved 
participants.

Participants know that the 
information are correct 

because each party 
involved has the same 
data which cannot be 
changed or deleted.

 

Figure 3: How Blockchain addresses the key features for SCC 
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Kshetri (2018) uses the term of blockchain as a producer of trust amongst 

suppliers. Wang et al. (2017) explain that the technology enables a shift of focus from 

the level of trust in the relationships within the supply chain to instead focusing mainly 

on trusting the blockchain technology itself. Supply chain members do not need to feel 

unsafe that their collaboration partners change or delete shared data but have the 

security that the data is fixed in the blockchain. Supply chain partners could believe that 

the shared data is safe due to the technology’s level of security, however hundred 

percent integrity can never be granted (Ølnes, Ubacht, & Janssen, 2017). Moreover, the 

risk of breaking agreements is reduced because smart contracts allow to set clear 

conditions and contractual penalties (Swan, 2015). Therefore, resolving trust issues 

is discussed as one of the main arguments for implementing a blockchain (Casey 

& Wong, 2017). Companies can put resources on utilizing information instead of 

putting focus on security concerns (Nakasumi, 2017). Xia and Yongjun (2017) highlight 

that dominance of power between actors in the supply chain gets more neutral as a 

consequence of the decentralized technology. 

2.3.2 Challenges and Limitations  

Before blockchain technology can reach its full potentials and improve SCC, it has a 

number of challenges to overcome (Casey & Wong, 2017). Clancy (2017) discusses the 

complexity of bringing all parties in the supply chain together with the goal of 

transferring it to a blockchain solution. The lead time to negotiate agreements and 

contracts is further explained to be a challenge in blockchain implementations for 

businesses, thus mutual benefits presented for all parties involved (Lu & Xu, 2017). 

Furthermore, there are discussions concerning mainstream implementation connected to 

the complexity of the technology as earlier seen in the launch of the Internet. Swan 

(2015) states that there is a minor complexity and not a real barrier for blockchains. 

Employees do not necessarily need to understand all details of the technology as long as 

the created applications are easy to work with, appropriate for its use, and trustable.  

Zheng, Xie, Dai, Chen and Wang (2017) identified technical challenges in the 

scalability of blockchain technology. There is a limited number of transactions that can 

be dealt within a short amount of time in order to maintain the high degree of security. 
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“[T]herefore the tradeoff between block size and security has become a challenge” 

(Zheng et al., 2017, p.3). Furthermore, problems of hacked IP addresses from users in 

the network are discussed (Biryukov, Khovratovich, & Pustogarov, 2014).  

Global supply chains are dealing with suppliers from all over the world. Digitalization 

in companies is in different stages depending on geographical location and resources. 

Suppliers and partners in developing countries might therefore not have the ability to 

participate in blockchain solutions (Kshetri, 2018). Regulations and laws are defined as 

a challenge for blockchain-based solutions considering the global environment in 

supply chains. Businesses operating in international markets are today struggling to 

adapt to old jurisdictions, customs, and institutions (Casey & Wong, 2017). In contrast, 

Nakasumi (2017) highlights the fact that regulations and policies could be programmed 

directly into the technology itself. In practice this means that blockchains can act as a 

legal indication in sharing and storing sensitive data. It is previously discussed that 

blockchain solutions are decreasing risk taking for companies. Tapscott and Tapscott 

(2017) highlight the drawback of supplier selection with the risk of eliminating potential 

partners that do not meet the requirements at that time but are willing to transform and 

change.  

Yli-Huumo, Ko, Choi, Park and Smolander (2016) claim that previous research has 

been restricted to crypto currencies of blockchain technologies but that the technology’s 

characteristics make it adaptable to other areas than the financial one (Anjum et al., 

2017; Sporny, 2017). Moreover, White (2017) confirms the argument that little research 

has been made solely on blockchain technologies, and that the conducted research is 

mostly developed from the computing field. Thus, it might take a couple of years until 

the technology will be implemented in actual business processes but researchers view 

opportunities for implementation in supply chains (Nowiński & Kozma, 2017).  

As presented in the frame of reference, many researchers underline the importance of 

collaboration in supply chains and explain how companies put effort into reaching 

successful collaboration. Most of the companies have the aim of improving their overall 

performance through collaboration. However, collaboration requires a high level of trust 

and information sharing between the different parties. Simatupang and Sridharan (2005) 

present in their model which main aspects need to be addressed to achieve successful 



 

 

 

 

22 

collaboration. The literature about blockchain technology already focuses on some 

important requirements for SCC such as a high degree of information sharing. 

Therefore, it will be analyzed further how blockchain technology can elaborate on the 

different features presented in the CSCF. Moreover, with help of a presentation of the 

potential fields of application for supply chains it will be analyzed how the blockchain 

technology can be implemented in the future and which benefits it can offer for SCC.  
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3. Methodology  

______________________________________________________________________ 

The purpose of this methodological part is to provide all information about the strategic 

choices of the study. The chapter explains qualitative research as the methodological 

approach of the thesis. First, the selected research philosophy, namely constructionism 

and relativism are explained. Furthermore, the research design including the 

conduction of the frame of reference, choices of an abductive and qualitative approach, 

as well as the case study design are presented. The data gathering as well as the 

research sample are then given in the overall explanation of the data collection. 

Moreover, the selected methods for the data analysis, five analytical phases, are 

presented. Finally, the principals of ethics and aspects of trustworthiness are shown. 

______________________________________________________________________ 

3.1 Research Philosophy  

The authors’ research philosophy in an academic study underlines the overall decisions 

and actions during the process. Ontology can be described as the assumptions in how 

the researchers are interpreting the reality followed by epistemology which consists of 

what the researchers know and how the individuals got that knowledge. The ontology’s 

relativism as the researchers’ worldview together with epistemology’s constructionism 

are shaping this study. Relativist ontology means that there is not only one single 

reality, but that reality depends on the point of view of different people and contexts. 

Epistemology’s constructionism supports this approach because it concentrates on 

gathering different views with the aim of generating a theory which might be 

generalized to other contexts. Both, ontology and epistemology, are closely connected 

and its theories relativism and constructionism support each other (Easterby-Smith, 

Thorpe, & Jackson, 2015). 

Since we are constructionists, our aim is to gain knowledge about different perspectives 

and investigate the respondents’ experiences of blockchain solutions in relation to SCC. 

Our perspective involves focusing on specific organizational settings to understand the 

participants’ interpretation of the world that also allows multiple truths of the 

phenomenon (Creswell, 2013). SCC is dealing with problems of trust, an issue 

presented in the frame of reference in the previous chapter. As proposed by Easterby-
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Smith et al. (2015), the aim of our constructivist approach is to modify existing theory 

about how blockchain technology impacts SCC. Constructionism helps us to make 

sense of how this complex issue might change with blockchain solutions in the supply 

chains by capturing multiple views (Creswell, 2013). The constructivist worldview 

supports the purpose by taking into account company culture, history and other aspects 

that might influence the participants’ experiences of both concepts, blockchain and 

SCC. Well-established organizations with long traditions in the market might have 

another view on blockchain solutions in their supply chain compared to smaller start-

ups. Moreover, researchers’ own experiences, norms and beliefs are also influencing the 

process within a qualitative research, which we were aware of to minimize the effect on 

the collected data (Easterby-Smith et al., 2015). The connection between blockchain 

solutions in SCC is a fairly new area of study. Following constructivist beliefs, we are 

open to new knowledge from the data gathering throughout the research. 

3.2 Research Design  

3.2.1 Literature Search 

To be able to provide a background to the topics SCC and blockchain technology, the 

frame of reference was presented in chapter 2 of the study. SCC and blockchain 

technology were firstly defined and explained separately to introduce the reader to the 

topics. In a third part, findings from the literature about the connection between the two 

topics were presented to give first insights about potential impacts of blockchain 

technology on SCC on which the empirical study will further elaborate. 

Literature reviews in an academic study can either be done as a systematic or traditional 

approach. The body of literature in this thesis was conducted through a traditional 

literature review. A traditional literature review focuses on presenting the main 

literature which is most relevant for a specific topic and of high interest for the overall 

study (Easterby-Smith et al., 2015). This kind of review allowed us to summarize the 

most relevant sources about SCC and blockchain technology in the first step and include 

studies about the connection between the two topics in the second step. In comparison, a 

systematic literature review is argued to be more objective because it includes all 

relevant research about a specific topic and offers higher transparency and replicability 
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(Easterby-Smith et al., 2015). However, since there is a high number of research about 

SCC, a traditional review enabled us to focus on sources most relevant for the study. In 

comparison, there is less research about the blockchain technology, but many studies 

focus on the financial aspect of the crypto currency Bitcoin. Therefore, it was of high 

importance for us to concentrate less on studies about Bitcoin but include more research 

about additional fields of application for SCM. Due to the fact that two main topics as 

well as the connection between the topics are presented, the approach enabled us to 

inform the reader about the most relevant aspects which are further elaborated in the 

empirical study. 

First, specific keywords for the search were defined. For SCC, we used different 

synonyms such as ‘supply chain networks’, ‘supply chain cooperation’, ‘supply chain 

relationships’ and ‘supply chain collaboration’. For blockchain technology, there are no 

suitable synonyms since it is a specific technology which has no other names. Since the 

aim of the thesis is to investigate how blockchain solutions can be used in other areas 

than the financial sector, search words such as crypto currencies and bitcoin were not 

used. Therefore, we only used ‘blockchain’ as a keyword. In the second step, we 

searched for the defined keywords in different databases. For SCC, we focused on the 

‘Web of Science’ and defined the different synonyms as titles since there are too many 

results when using it as a topic. Moreover, we mainly searched for peer-reviewed 

articles to exclude articles with low scientific quality. For blockchain technology, we 

needed to search in different data bases since it is a rather new topic and there were not 

enough results in the ‘Web of Science’. Moreover, there was the problematic that there 

are many articles about Bitcoin but not about Blockchain in general. Therefore, a 

broader search was necessary, thus we used Google Scholar as well as data bases from 

Jönköping University and Lund University. 

Third, we scanned our articles for potential relevance for our research purpose. For both 

topics, the results of the database search gave us already a good overview. However, we 

decided to use a ‘snowball approach’ which means to start with a few articles and use 

references of references to identify the most relevant and often-cited articles 

(Greenhalgh & Peacock, 2005). Moreover, we went back to the original source when a 

reference was mentioned in the articles. This was especially valuable for us because of 

the rather new topic. The approach allowed us to find the most relevant literature for our 



 

 

 

 

26 

study and the research purpose. After gathering a sufficient amount of literature, we 

summarized the content of each article by creating subtopics which gave us a good 

overview about relevant topics. These subtopics then helped us to present the most 

important aspects in the frame of reference. 

The findings in the articles about blockchain technology already gave some information 

about the connection between blockchain and SCC. Therefore, a second literature 

search was conducted to provide first theoretical insights before analyzing the 

connection in the empirical study. Especially the snowball approach was helpful to find 

articles concentrating on aspects of both topics because a direct search with both 

keywords ‘SCC’ and ‘blockchain’ did not lead to a large sample of suitable references.  

3.2.2 Research Approach  

An academic research can either follow an inductive, deductive or abductive approach. 

Inductive research is explained to start with an empirical study for the aim of 

developing new theory while a deductive approach is based on existing theory which is 

applied on the conducted empirical data. Abductive research is an approach mixing 

inductive or deductive research, suitable within the worldview of constructionism. It can 

be based on existing theory but generates and tests new findings with these existing 

theories and frameworks (Järvensivu & Törnroos, 2010). Since the aim of the thesis is 

to have the possibility to go back and forward between the existing theory about 

blockchain solutions and SCC and the empirical data to make a comparison of the real 

world, the selected approach is an abductive research design. To connect the theory with 

the empirical findings, the abductive research process requires to first present theoretical 

knowledge which is then connected to the practice through real-life observations. These 

empirical findings are matched with the theory or a specific framework in order to gain 

new understandings and draw conclusions about the research topic (Kovács & Spens, 

2005). This abductive approach supports to base our analysis on the CSCF from 

Simatupang and Sridharan (2005) to test how the empirical findings can be related to 

the existing framework. In addition, new findings which extend the framework can be 

interpreted. 
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Furthermore, Dubois and Gadde (2002) present the abductive approach to be useful for 

case studies to investigate company relations in a business context. Since case study is 

the chosen research method, the abductive study also supports our choice among other 

additional selection criteria explained in the following subchapter. Through the 

abductive approach it can be analyzed which impacts the blockchain technology has on 

different company contexts presented through our multiple case study. 

3.2.3 Qualitative Approach 

For this thesis a qualitative approach was chosen because it allows to investigate 

multisided perspectives of the research topic. In general, qualitative research aims to 

analyze different phenomena in natural settings to make sense of how the world is 

socially constructed (Pandey & Patnaik, 2014). The research can be further explained to 

investigate current problems or experiences in the society to present the ultimate truth 

(Golafshani, 2003). Even though qualitative research is a highly used approach, some 

researchers argue that it lacks the assessment of generalization. However, it is a suitable 

approach to analyze the depth of a phenomena rather than the quantitative approach 

with the goal to seek breath. Moreover, we were aware of the risk to influence the study 

through own interpretations and bias (Pandey & Patnaik, 2014). Thus, that risk is 

decreased by implementing tools for trustworthiness further explained in subchapter 3.6 

Trustworthiness.  

Regarding this thesis, the qualitative study analyzes different views on the impacts of 

blockchain technology on SCC. These impacts are difficult to measure by quantities 

because they present companies’ opinions and show which effects blockchain 

technology could have on specific companies in a SCC. Moreover, the findings mostly 

present impacts for potential opportunities of blockchain and cannot be measured in 

numbers because the implementation of blockchain technology will still be pending. 

Through the qualitative study more open and in-depth findings regarding specific 

companies can be conducted. 

This qualitative study has the purpose to find out which impacts blockchain technology 

has on SCC with a special focus on information sharing and resulting trust issues. 

Therefore, the study contains practical problems of trust in SCC detected from the frame 
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of reference followed by the respondents’ views on the researched topics (Creswell, 

2013).  

3.2.4 Case Study 

In general, the literature presents the following main strategies while doing research: 

‘action research’, ‘archival research’, ‘ethnography’, ‘narrative methods’, ‘grounded 

theory’, and ‘case study’ (Easterby-Smith et al., 2015). In comparison, Saunders, Lewis, 

and Thornhill (2009) state that the actual research strategy does not necessarily need to 

follow a specific name but that it is more important that it fits the overall research 

purpose. For this thesis, the well-used method case study is chosen because it helps to 

understand phenomena in a specific real-life context (Yin, 2009). Creswell (2013) 

further describes case studies as a methodology that investigates one case or multiple 

cases at a specific time frame in depth through the use of multiple sources of material.  

In this study, a multisided study with multiple cases will be conducted to understand the 

fields of application and impacts of blockchain technology in different companies 

(Creswell, 2013). A multiple case study is the chosen strategy to analyze several 

companies’ experiences about the blockchain technology to find out general conclusions 

based on findings from different cases (Gummesson, 2003). The aim is to gain 

knowledge if different companies have similar expectations of the impacts of 

blockchain technology on the supply chain to understand if findings can be generalized. 

However, case study as a research method has been criticized to not have the natural 

science designs and therefore lack the ability to make generalizations (Yin, 2011). 

Hence, we are aware that each company within the different cases is performing in 

diverse contexts which also effects the ability of generalization (Creswell, 2013). A 

multisided case study provides a high amount of data to be analyzed in the research 

process. The amount of empirical data is considered critical while structuring the actual 

findings. Critical arguments are that the researchers can easily make any interpretations 

from the data they like. To avoid this phenomenon a clear structure of the research 

process from beginning to end was implemented (Easterby-Smith et al., 2015). 



 

 

 

 

29 

Since there is already some published literature about the connection between SCC and 

blockchain technology, this study’s abductive approach will further elaborate on 

existing theory and modify it through new findings from the empirical study. The CSCF 

presented by Simatupang and Sridharan (2005) will be used as the primary model to 

understand how blockchain technology impacts relevant characteristics of SCC. 

Together with the findings a modification of the model in relation to blockchain will be 

presented.  

3.3 Data Collection 

3.3.1 Data Collection Method 

To answer the overall purpose of the thesis, qualitative interviews are the main chosen 

method in the data collection. An interview is a conversation that offers mutual 

reflection, understanding and knowledge sharing between the interviewee and the 

interviewer (Tracy, 2010). Interviews are therefore a suitable method to investigate 

experiences and opinions of blockchain within company structures which might be 

difficult to observe. Although interviews are often described as the most suitable way of 

collecting information we are aware of possible disadvantages of the chosen approach. 

Problematics such as interview bias, meaning that the interviewer might influence the 

respondents’ answers in the interviews based on their own reference frame, were 

considered (Easterby-Smith et al., 2015).  

Moreover, additional supporting information was conducted through use of secondary 

data and participation at a Blockchain seminar and a webinar. This extended source of 

information was gathered to follow our chosen data collection strategy that involves 

collecting information from multiple sources of information (Creswell, 2013). 

Additional company documents were provided as secondary material by the majority of 

participating companies after the interviews. Except from interviews being the main 

source of information, the two company cases 7 and 8 are based on secondary data in 

form of company whitepapers and information from the companies’ websites. This was 

done because of the companies’ lack of time to participate in an interview which we 

considered being most valuable for the research findings. Due to the fact that companies 

working with blockchains are limited, case 7 and 8 still provide useful and new insights 
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about the research topic. However, there is a restriction of using secondary data to 

provide specific information about the impacts of blockchain solutions on supply chains 

which is a limitation we are aware of. All material used is presented in table 1 and 2 in 

chapter 3.3.4. 

In addition to the main cases of the study, we participated at a Blockchain seminar and 

webinar. The participants in the seminar were attending the seminar as individuals 

without representing a company. One advantage is that the individuals could speak 

freely about their opinions without the need to consider the organization they represent. 

The seminar is valuable for the data collection process in that sense that the participants 

in the seminar were not only interested but also have high knowledge in the area of 

blockchain solutions. The discussion and information based on the seminar and webinar 

did both contribute to the development of interview guide and additional up to date 

knowledge within the field to strengthen our findings from the collected interviews.  

To understand the respondents’ experiences of blockchain technology and SCC we 

performed semi-structured interviews with developed questions to get a more flexible 

structure in answering the thesis purpose (Easterby-Smith et al., 2015). Semi-structured 

interviews find the balance between an open conversation and a closed questionnaire 

with the aim of finding evidence for the research purpose (Kvale, 2007). Brinkmann and 

Kvale (2015) present semi-structured interviews to be effective and flexible while 

gathering empirical data which contributes to the fact that it is one of the most popular 

qualitative research methods. The technique was therefore chosen to enable the 

opportunity to create an environment that allows the interviewer to have room for 

follow up questions. Moreover, semi-structured questions allow to react to situations 

which differ from the previous plan and might occur during the interviews. In order to 

get ‘rich’ data that fulfills the aim to answer the research purpose, the interview process 

was planned in detail. Specific topics of interest were created in advance and the 

interview guide as well as the question format were connected to these topics to follow 

the same structure of the questions in all of the interviews. Since two types of 

companies were interviewed – firms that offer own solutions and firms that are 

interested in the technology – two interview guides were created. The interview guides 

are further presented in the Appendix. After each interview, the process was reflected, 

and necessary adjustments were planned (Qu & Dumay, 2011). 
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3.3.2 Research Sample  

Since the aim of the thesis is to investigate the fields of application and the impacts of 

blockchain technology on SCC, mainly companies that provide blockchain solutions are 

the sample targeted. Interviews with these companies allow to create a broader 

understanding of future possibilities of blockchain solutions in supply chains. Since 

blockchain solutions within supply chains are fairly new, employees in managerial 

positions who work on creating business models in the field of blockchain applications 

are interesting for this thesis. They can provide knowledge-based experiences of 

working with clients in blockchain projects. The secondary data from the two company 

cases 7 and 8 did provide additional input that was of value for the research and mainly 

the reason of implementation in the study. In addition, two interviews were held with 

employees interested in a future implementation of the blockchain technology in their 

companies. By analyzing these perspectives, the future and overall potential of the 

technology in supply chains can be investigated. Based on these requirements, the 

sampling strategy and the sampling size were chosen (Creswell, 2013).  

While planning the sampling strategy, possible problems or changes that could occur 

were discussed at an early stage. The aim was to be flexible while conducting the 

interviews and decrease events of changes that influence the overall design (Marshall, 

2016). For the sampling, direct contacting as well as the ‘Snowball’ strategy were used. 

For direct contacting, a search for companies in the blockchain field was conducted and 

22 companies in total were contacted for interviews. In comparison, snowball sampling 

means to start with one potential interviewee that meets the requirements for the study 

and get contacts of other suitable interviewees from the previous interviews (Easterby-

Smith et al., 2015). Based on the fact that blockchain is fairly new for many companies, 

snowball sampling was one of the chosen strategies because it is helpful for studies 

where suitable candidates are either rare or hard to find (Easterby-Smith et al., 2015). 

As a useful resource, business-related social networks such as LinkedIn and Xing were 

used to find first contacts. Especially the use of topic-related groups in these networks 

as ‘Blockchain in SCM’ were a helpful basis. However, snowball sampling is argued to 

be problematic to generalize if the sample size is limited. Nevertheless, the combination 

of blockchain technology and supply chains is quite new and innovative for companies 

which makes the population of samples limited. Therefore, we did not specify the 



 

 

 

 

32 

sample on a specific industry or country. However, since we started our search for 

interview partners on the social-business network Xing, which is a German platform, 

the outcome of interview partners from this platform is German. In comparison, the 

search on LinkedIn allows to reach interviewees globally which offers the possibility to 

get insights of the level of interest from different countries. This helps to generalize our 

findings from specific interviews to companies worldwide. 

3.3.3 Data Gathering Process  

After making the decision which companies to contact, an e-mail was sent to the 

intended respondents. In the e-mail, we presented ourselves as well as our research topic 

and gave first information to the companies to gain their interest. As already stated in 

chapter 3.4.2 we decided to focus on companies that provide blockchain solutions who 

could verify potential impacts and give us further insights involving the technology. In 

addition, we also interviewed two companies interested in an implementation in their 

own company to get insights of another perspective. 

For the type of data collection, we decided to do semi-structured interviews with 

company participants. Due to geographical issues, the interviews were held via 

telephone or skype calls. Since the researchers are located in different countries, face-to-

face interviews were not considered because interviews could only be conducted by one 

interviewer at a time. Skype interviews as well as telephone interviews allow to use 

conference calls in which both researchers can participate as interviewers. Creswell 

(2013) explains alternative solutions such as skype or telephone interviews to be the 

best fit while facing problems of direct access. However, since telephone interviews 

have the drawback of the absence of communication through body language, skype 

interviews through video calls were the preferred technique (Creswell, 2013).  

For the interviews, an average length of 30-45 minutes was planned. Since semi-

structured interviews are relatively open and changes can occur, the length can vary 

from interview to interview. We tried to avoid questions that lead to short no/yes 

answers but wanted to gain deep knowledge about the opinions of blockchain’s impacts 

on SCC. With the fear of missing out important information, all interviews were 

recorded, with the respondents’ consent (Creswell, 2013). Additional notes were taken 



 

 

 

 

33 

by the researchers with main points from the interview to have alternative material if 

problems occur with the recorded material. We are aware that different interviewers can 

evoke different responses from the same interviewee. This is especially the case for 

semi-structured interviews because only a general question format is planned in 

advance, but the final questions depend on the situation (Pandey & Patnaik, 2014).  

3.3.4 Participants in the Study 

To answer the research purpose six interviews were conducted. Four interviews were 

held with companies in the field of blockchain applications, namely Modum, Company 

XY, CargoX, and T-Mining. Moreover, two interviews were held with companies 

interested in an implementation of the technology in the future. Since the companies 

from case 2, 5 and 6 wanted to stay anonymously in the study, fictive names were 

chosen. Table 1 gives an overview about the length, type, and date of the interviews. 

Moreover, additional material used to gather empirical findings is presented. A more in-

depth explanation of their businesses and company origin is explained in the empirical 

study.  
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Table 1: Information about conducted interviews and additional data 
 

In addition to the conducted interviews, Table 2 is presenting information about further 

empirical data analyzed in this study. Written material was provided to us about 

company case 7 FarmaTrust and company case 8 Provenance, however the firms were 

not able to give us any interviews due to limited resources. Furthermore, details about 

the webinar and seminar are described in the empirical study.

   
Table 2: Information about additional empirical data 
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3.4 Data Analysis 

The empirical data was mainly conducted through semi-structured interviews and 

secondary data for company case 7 and 8. The participation at an open seminar, a 

webinar, followed by additional documents provided by the interviewed companies 

were used as supporting material stated in the previous subchapters. If data is collected 

from more than one source, the technique ‘triangulation’ is enabled. Triangulation can 

be defined as a tool for establishing validity of the results by a comparison of more than 

one research method (Yin, 2011). The technique helped us to compare the different 

information throughout the data collection process. Triangulation contributes especially 

to the analysis of data. Similar findings in the data generated from both seminars and 

interviews present a higher degree of validity to the results of the study.  

In the seminar, the conducted information cannot be influenced since there is a fixed 

schedule with specific topics. In comparison, the aim of the interviews was to directly 

address and find out more about expectations and opinions of the blockchain technology 

in general but also on its impacts for supply chains. Through specific questions, 

knowledge is gained about how companies want to implement the technology in first 

place and what companies expect from it. Through these results, it can be analyzed how 

the blockchain technology will change and impact traditional SCC. After analyzing each 

interview, there was the opportunity to contact the participants with additional follow up 

questions if needed. This step is important to make sure that the interpretation from the 

interviews is formulated correctly.  

In the data analysis process, the collected answers and opinions are analyzed based on 

the five analytical phases presented by Yin (2011): Compiling, disassembling, 

reassembling, interpreting and the final step within the process concluding. Compiling 

was established by assembling the collected data from all sources into one bank of data 

to be analyzed. Since all interviews were recorded with permission of the interviewees, 

the collected information from interviews and webinar were then transcribed and notes 

from seminars were taken and compiled in an Excel file. Furthermore, for the 

disassembling process, analyzed data was divided into different codes depending on the 

topics. The aim was to detect different themes that help to find suitable topic categories 

from the data collection. The third phase resembling was met by going back and 
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forward in the data to reorganize codes and themes which were not considered during 

the disassembling process. This step was important to minimize the risk of key 

information from the data to be neglected and to make sure our abductive approach is 

applied. The fourth face of the process interpretation involves researchers to start build 

the final analysis by sorting the main findings. Particular categories of the findings were 

analyzed based on the background of the frame of reference. Especially pointed-out 

problems from the frame of reference such as the lack of trust between supply chain 

partners in a collaboration are further addressed with the aim of finding out how the 

blockchain technology can improve these trust issues. The findings were then based on 

our abductive process approach additionally through comparing it with the used 

framework from Simatupang and Sridharan (2005). Through connecting the existing 

framework with the empirical data, our aim is to expand the framework and gain new 

findings (Kovács & Spens, 2005). After the presented steps, a conclusion from the data 

is drawn which describes the last step within the analytical process. The analysis was 

not a fixed process following the steps in the above-mentioned order, but we went back 

and forward in the analysis within the different steps if needed (Yin, 2011).  

3.5 Research Ethics  

Researchers are facing ethical dilemmas through all phases in the research process 

(Berg & Lune, 2012). However, high standards of ethics are decreasing any possible 

event of researcher bias (Yin, 2011). Since the study is conducted by two researchers 

there was a continuous dialogue and reflection in place to make sure that the ethical 

rules were followed at all stages. Kvale (2007) presents seven stages in the interviewing 

process where ethical issues need to be considered: thematizing, designing, interview 

situation, transcription, analysis, verification, and reporting. Thematizing refers to the 

purpose of an interview which needs to have the aim of improving science but also the 

human’s situation. In designing, the interviewees should be informed in detail about the 

study and confidentiality of data needs to be taken into account. During the interview 

situation, aspects such as stress have to be considered. The transcription process is 

closely connected to confidentiality because the interviewees need to agree if a 

transcribed text is allowed. In the analysis, it has to be clarified with the interviewees if 

the researchers analyze the findings alone or if the interviewees also have a say. 

Verification means that the findings conducted in the interviews need to be secured and 
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verified. The last stage, reporting, is also closely connected to confidentiality because 

the interviewees have to agree that the findings are published (Kvale, 2007).  
 

All seven stages were taken into account because the role as researchers and authors of 

this thesis comes with the responsibility to ensure that no harm is caused the 

interviewees. Before the participants gave their consent to be a part of the research 

sample, information about the purpose of the study, the interview process and the roles 

of the researchers followed by how the data from the interviews will be used, were 

provided. We were aware to inform the participants that at any moment during the 

process they could withdraw their consent if asked (Qu & Dumay, 2011). An ethical 

process includes that the participants are informed of their overall rights at any time 

(Kvale, 2005). Therefore, the interviewees were informed about their rights such as 

anonymity, privacy and confidentiality. Anonymity involves the protection of the 

respondents as individuals while confidentiality concerns the information collected from 

the interviews (Bell & Bryman, 2007). All participants got the opportunity to be granted 

anonymity. Three companies did not give their consent to allow the company name to 

be presented within the thesis. In addition, privacy of the interviewees was assured 

through giving them the decision where and how to hold the interviews. Since the 

sample of this thesis consists of individuals representing their companies, respondents 

might not feel comfortable or even allowed to disclose private information that can be 

sensitive for the organization and its partners to present to the public and were therefore 

granted anonymity if preferred.  

3.6 Trustworthiness  

In addition to research ethics, trustworthiness is of importance to consider while aiming 

for a high-quality research. Therefore, this chapter presents factors that could have a 

positive and negative impact on the sample collection, analysis and findings from the 

data (Tracy, 2010). In order to establish trustworthiness, Lincoln and Guba (1985) are 

suggesting to create credibility, transferability, dependability and confirmability in the 

research process. Credibility is reached by considering if the research findings are 

accurate in comparison to the actual reality. Triangulation is one tool to establish 

credibility of a research. A comparison of results from more than one method - in this 

thesis interviews, seminars and additional secondary material - are increasing the 

possibility of accurate findings which are close to the reality (Pandey & Patnaik, 2014). 
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To approve the qualifications of transferability, the findings need to be general in order 

to apply them to multiple settings and supply chains. Transferability was generated 

through a detailed explanation in how the findings can be adapted to similar business 

contexts than researched. Due to the fact that the research sample is based on multiple 

business fields and countries, transferability can be approved. In this chapter, 

concentrating on the overall methodology, every step and decision in the research 

process is described further in detail to the reader, which contributes to the third criteria 

of trustworthiness: dependability. Dependability means that results would be 

comparable if the study was replicated by another researcher. To decrease the event of 

influencing the findings through the authors’ own opinions and to achieve 

confirmability in the research, the technique of audit trail was used. Due to the fact that 

the thesis is created by two authors, the findings are analyzed and discussed in more 

depth which also increases the confirmability of the research (Lincoln & Guba, 1985). 
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4. Empirical Findings 

______________________________________________________________________ 

The purpose of this chapter is to present the empirical data conducted through different 

data collection methods. First the additional data from the participation in the seminar 

and webinar is given. The next section in the chapter is presenting the company cases 1-

6 which were mainly conducted through interviews. However, additional information 

from the interviewed companies were used as previously presented in the methodology. 

Finally, the secondary data from the last company cases 7 and 8 are presented. 

Following a case study approach, the findings are presented case by case since the 

interviewees offered different insights of their blockchain solutions.  

______________________________________________________________________ 

4.1 Participation at a Blockchain Seminar and Webinar 

In addition to different company cases, we participated at the seminar ‘Blockchain in 

Logistics and Supply Chain Management’ and the online webinar ‘Blockchain in 

Procurement and Supply Chain Management’. In both, the seminar and the webinar, 

different company representatives with high knowledge about the blockchain 

technology presented insights about the fields of application for blockchain solutions in 

SCM, as well as impacts for companies and future possibilities. The lecturers were 

either managers from companies offering own blockchain based solutions or consultants 

in that field. In the seminar, there were four and in the webinar three lecturers.  

4.1.1 Fields of Application for Blockchain Solutions 

All lecturers taking part in the seminar and webinar agreed that blockchain will play an 

important role for supply chains in the future. One main statement from one of the 

lecturers in the seminar was: “Today we talk about blockchain, tomorrow we implement 

it, and in ten years it is used automatically in many different areas”. In general, the 

blockchain technology was regarded as a suitable and effective solution for all kinds of 

industries. Typical applications are payment, smart contracts, supply chain processes, 

document exchange and counterfeit protection for different industries such as 

automobile, banking, insurance or pharma.  
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The literature already stated that there are two kinds of blockchain: public and private 

chains. All participants agreed that private chains are more interesting for companies 

because they offer a much higher speed and performance and allow to limit the access 

when sharing information.  

For supply chains, the role of smart contracts was highlighted as well as the importance 

of information sharing and counterfeit protection. The blockchain technology can 

digitalize and transfer different documents such as certificates or security papers and 

verify the genuineness and uniqueness of the documents. With these characteristics, the 

technology already became popular for specific use cases in logistics such as 

temperature tracking, ‘Letter of Credit’ processing, money transferring via QR codes, or 

general document exchange. Moreover, global trading platforms try to use the 

blockchain technology to lower their transportation costs and reach higher visibility. 

Furthermore, smart contracts were described as a main strategy to improve overall 

process efficiency. When creating a smart contract, conditions, and agreements such as 

quality, delivery time, or amount need to be set in the beginning. One example of a 

smart contract is that when a product is delivered to the customer and the customer 

confirms its arrival, payment is directly conducted. In general, smart contracts have a 

positive impact on time, costs, efficiency, risks, and trust because they work 

automatically. This means that for instance payments can be automatically activated. 

Moreover, smart contracts allow to cooperate with untrusted parties because contractual 

penalties can automatically be deployed when agreements are not met. In contrast, 

incentives can be reached when all conditions are met. 

4.1.2 Benefits and Limitations of the Blockchain Technology 

During the seminar about ‘Blockchain in Logistics and Supply Chain Management’, 

three main advantages were pointed out: efficiency, speed, and safety of processes. 

These benefits can be especially met when the integration and collaboration take place 

not only in internal but also in external processes within a supply chain network.  

In general, digitalization becomes more and more important for most kinds of 

companies. However, with the increasing amount of available technologies, different IT 

security risks occur such as cyber-attacks and data breach. Blockchain is regarded as a 
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technology which addresses these risks through offering confidentiality, integrity, and 

availability of data. Stored data in the blockchain is tamper proof and protected against 

manipulation such as changes and deletion. The blockchain technology does not only 

make data visible but makes it provable and unforgettable since each server verifies the 

correctness of the data and saves complete transaction histories. Using this collected 

data for smart contracts, companies can operate more efficiently and honest with each 

other. 

However, even if blockchain becomes more and more popular these days, companies 

still lack knowledge about it and are not sure how to implement it in their company. 

Therefore, the lecturers suggested that companies need to ask themselves first where 

they have problems and where control is necessary. Then, it must be analyzed how the 

blockchain technology can be integrated into old systems such as inventory 

management or ERP systems. The implementation of blockchain should be done step by 

step because company processes need to be adapted to the technology. Especially for 

supply chain networks, it is important that the implementation takes part step by step. In 

the beginning, only first-tier partners should be integrated and after the successful 

implementation, more and more partners can be added to the blockchain network. 

For the participants, one of the main limitation of the technology was the number of 

necessary requirements which need to be met before the implementation. The 

blockchain technology only enables saving and sharing data in a secured way. However, 

first, the correct and relevant data need to be collected. Therefore, companies must 

understand the value of collecting data such as improving their efficiency through clear 

data measurements. In the second step, companies need to be willing to share their data. 

Many companies concentrate just on their own interest and are therefore often not 

honest to their partners. However, when companies decide to mutually share their data, 

blockchain can be an effective instrument to achieve honesty and trust. 
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4.2  Company Case 1: Modum 

The interview was conducted with the Director of Marketing and Communications of 

the company and is referenced as Interviewee 1 in the following text. Additional 

material used are a company presentation, company speech and press-release.  

4.2.1 Company Description  

Modum is a technical start-up company which was founded in 2016 with an 

experimental thesis project of blockchain applications for a decentralized server at the 

University in Zürich. Today the company offers blockchain solutions within the pharma 

industry after there was a detection in increased regulations within the industry that 

requires new standards of logistics. After conducting a few pilot projects in supply 

chain applications for temperature monitoring, the final prototype is in production and 

together with their app ready to launch later this year (Interview 1). 

This year, in April 2018, Modum announced sometime after the interview in a press- 

release the new cooperation with Swiss Post where they together since summer 2017 

have been developing an industry leading temperature solution. This solution will make 

it possible for companies to compile with current regulations in the industry. The 

solution is presented as developed for medical products and other goods sensitive of 

temperature. The integration of Modum’s tracking system and Swiss logistics processes 

have the goal to provide an efficient solution for companies in the industry (Press-

release). To further integrate and extend their service offerings, Modum additionally 

collaborates with other enterprises in the blockchain field such as SAP (Interview 1). 

4.2.2 Use of Blockchain: Temperature Monitoring in the Pharma Sector  

Modum is working with the blockchain technology because they regard it as the most 

efficient technology to apply when entering the temperature tracking market for 

pharmaceutical products. Blockchain solutions have a bright future within the pharma 

industry due to the heavy regulations and rigid standards within the business (Interview 

1). Since the changes in Good Distribution Practice of medical products for human use 

regulation (GDP 2013/C 343/01), actors such as distributors and logistics providers 

need to maintain a record of the medical products temperature while the goods are in 
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transportation (Press-release). The pharmaceutical industry is responsible for human 

lives and is therefore concerned to make sure that the products have a high standard. By 

implementing a blockchain solution which monitors the product temperature, pharma 

companies, distributors and the individual end-consumer could be sure that the product 

has the necessary standard (Interview 1). 

Independent of the type of industry, Modum identified three main challenges within 

supply chains: costs, contaminators, and compliance. Because of increasing regulations 

and the challenge of the last-mile distribution detected from an analysis of previous use 

cases, Modum thinks that the industry needs a solution that makes data unchallengeable, 

links it to a specific product, provides management options and interfaces with the 

physical product. Therefore, blockchain solutions could be the perfect solution for the 

market (Company speech).  

Modum wants to develop a diversity of different blockchain applications which fit 

individually to the requirements of their clients. In the long run, blockchain solutions 

could become a standard that needs to be implemented by the entire industry. The 

company is describing itself as a solution provider which develops different customized 

solutions for pharma distributors interested in the temperature monitoring (Interview 1). 

The application is further explained of interest for the regulators since it allows efficient 

audits (Press-release). The application is built on an Ethereum blockchain on which the 

temperature requirements for the transported products are written into a smart contract. 

By using smart contracts, the sender and receiver can get the information about the 

accurate temperature for a specific shipment. Currently, Modum is mostly focusing on 

solutions for the last-mile transport. Nevertheless, Interviewee 1 speculated that future 

solutions could offer technologies to track the whole pharma supply chains, also 

including raw material from suppliers for the final products (Interview 1).  

Modum’s client base concentrates only on the pharma industry because of their business 

model, the company location and already existing industry contacts. The company is 

located in Switzerland where multiple pharma companies are currently operating 

(Interview 1). While reaching out to new clients, the company is selecting to approach 

businesses with whom they want to collaborate and enter the blockchain based 

temperature tracking market. However, Interviewee 1 mentioned that other sectors such 
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as the industrial equipment, race horse food, and the fish industry could be interesting 

for their monitoring solutions too. At the current business phase, these sectors are out of 

scope for Modum but could be interesting when entering more markets in the future. 

Interviewee 1 thinks that by starting building blockchain solutions for pharma 

companies, the transfer to applications for less regulated industries could be relatively 

easy (Interview 1).  

In general, pharma distributors are interested in the blockchain technology since they 

are aware that new solutions could offer them many benefits. The level of knowledge 

within blockchain technology of approached clients have increased over time. Modum 

mostly does no longer explain to clients the basic blockchain facts but can directly focus 

on how the companies could implement it to achieve benefits. One example of the 

increased awareness is that potential clients are often interested in private blockchains 

and want to get information how it could be provided for their operations (Interview 1).  

4.2.3 Supply Chain Collaboration in the Pharma Industry  

As previously mentioned, Modum is a technological start-up company and interviewee 

1 is therefore not considering himself as a supply chain expert precisely but still has 

experiences about how blockchain solutions could impact relationships within supply 

chains. He was mentioning that blockchain solutions in general affect trust between 

supply chain partners. Each client case needs to be handled differently due to that every 

organization is unique. However, many companies have the same concerns when it 

comes to who has access to the data, data trust and data handling. Even among supply 

chain partners, companies are often scared to share their data (Interview 1). 

Since the developed pilot project is still at an early stage, it is difficult for Modum to 

make any assumptions of how the relationships between different parties change over 

time through the technology. Thus, the organization thinks that blockchain applications 

have the potential to solve trust issues. Based on the clients’ feedback on different pilot 

projects they are positive that it strengthens collaboration and integration between the 

different parties. Actual results about how collaboration changed over time, will be 

probably available in a few years. Though, it is important to consider that companies 
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which are positive to new projects are mostly forward thinkers and not necessarily have 

the same perspective as the majority of ‘regular’ companies (Interview 1).  

However, Interviewee 1 is mentioning examples of other companies that are dealing 

with different interesting blockchain solutions for proof of origin, proof of ownership 

and bill of lading which can be implemented for different supply chains. Furthermore, 

Modum believes that the technology could be successful in additional areas of the 

medical industry such as electronic patients records and electronic health records. The 

records could then be safely secured in the blockchain without the ability of 

modification. The future potentials of blockchains empowering the end user are 

mentioned as a positive outcome of trust in the application (Interview 1).  

4.3  Company Case 2: Manufacturing Company XY 

The interview was conducted with the Chief Executive Officer (CEO) of the company 

and is referenced as Interviewee 2 in the following text. Moreover, information from the 

website as well was a company presentation are taken into account. 

4.3.1 Company Description 

The interview was conducted with a company in the smart manufacturing sector which 

wants to stay anonymously and is therefore called XY in this study. XY’s aim is to 

digitalize manufacturing through smart data manufacturing solutions based on the 

blockchain technology. XY’s founders have a background and high knowledge in the 

production sector and started with a new business model focusing on the blockchain 

technology in summer 2017 (Interview 2). Their technology combines Industrial 

Internet of Things (IoT) sensors with the blockchain technology to be able to integrate 

the production chain. The main target group are small and medium enterprises (SMEs) 

in the manufacturing sector. Until now, XY already digitized more than 4000 machines 

from automobile, plastic, and food industry to achieve productivity improvements and 

cost savings (Presentation). 
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4.3.2 XY’s Product: Smart Data Manufacturing 

XY’s main product is a hardware tool which is connected to the manufacturing 

machines in a factory and measures different data such as productivity, energy 

efficiency, cost efficiency and quality. This tool just needs to be plugged in a machine 

and can directly measure relevant data and digitize the machine. The data can be 

collected for individual machines or complete production lines. Through an intelligent 

analytic dashboard, the manufacturing process of the whole production chain can be 

illustrated to provide information about the overall performance (Website). 

At the beginning, the data was sent to a cloud-based database. However, XY wanted to 

offer its customers a safe technology to store and share data between the different 

participants. Therefore, XY decided to use a private decentralized Ethereum blockchain. 

In the blockchain, the data is stored and shared with manufacturing partners to get an 

overview about the production data and the productivity history of the different 

production lines. The data is provided in real-time which helps to keep the production 

members informed about the status (Interview 2).  

Moreover, if there are several parties involved using XY’s solution, smart contracts can 

be implemented. Regarding one of the main target groups, the automobile 

manufacturing sector, the solution offer suppliers as well as the final production facility 

to monitor if parts are produced and delivered on time in the right amount and quality. 

Parties can easily analyze their productivity level and react faster to potential problems 

in the manufacturing process. In smart contracts, different production requirements such 

as right amount, quality, or delivery time can be implemented to control that production 

companies in a supply chain fulfill the agreed-on conditions (Interview 2). 

4.3.3 Potential Users of Smart Data Manufacturing 

XY’s solution offers the collected manufacturing data in different ways to all 

stakeholders involved. First, there are the employees in the factory which can control 

the productivity, costs, as well as energy consumption in real-time at their machines. 

That helps the management to control the data and be able to react with strategies to 

improve efficiency and save costs. Second, data can also be used for customers to show 
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them where their product was produced and what the quality level of the product is. 

Especially for food, this technique offers customers the possibility to be more aware 

about the background of what they eat or drink. Third, XY addresses third parties such 

as banks, insurance companies, service providers, assemblers etc. Including these 

parties, XY wanted to open the manufacturing market for potential new customers 

(Presentation). If the manufacturing companies agree on sharing their data with third 

parties such as banks, these can get clear information for instance about their liquidity 

level and decide about the level of credit. Insurance companies could more easily 

identify insurance rates due to the precise collected data and better identify against what 

and in which amount the manufacturing companies should be insured. This also saves 

time and costs for the manufacturing companies because they do not need to apply for a 

credit or insurance, hand-in different documents and wait until it is accepted but the 

process time can be reduced through direct data sharing. This idea enables banks or 

insurance companies to get more closely connected to manufacturing companies 

(Interview 2). 

4.3.4 Benefits and Limitations for XY’s Product 

The blockchain technology offers XY the opportunity to save and share collected 

manufacturing data of their hardware tool in an efficient and secured way. Interviewee 2 

said that “Blockchain ensures that the right data is securely shared with the right people, 

inside and outside the company”. Especially the way to connect different parties such as 

stakeholders in the production chain as well as third parties is one of the main aspects 

why XY thinks that the technology will have high impacts on (Interview 2).  

If blockchain was implemented only internally, the technology would not offer many 

benefits because existing technologies already offer good solutions. In contrast, when 

external parties are involved, the blockchain technology enables the possibility to share 

data selectively in a safe way. Moreover, for large production chains, for instance in the 

automobile industry where several suppliers are needed, the technology offers to 

monitor delivery time, quality, and other aspects. When a problem occurs, with help of 

the saved history in the blockchain it can be checked who did the mistake. Furthermore, 

smart contracts allow additional possibilities to make sure that requirements are met or 

if not that that the responsible party gets a contractual penalty (Interview 2).  



 

 

 

 

48 

In general, through the safe transactions between the different parties involved, XY 

thinks that the technology will enable trust. Companies do no longer need to be unsure 

about the correctness of data because the measured data of XY’s hardware tool is 

directly sent to the blockchain. That means that the trust in the technology leads to trust 

between the different parties involved when sharing data. Moreover, power issues can 

be solved because SME’s do not depend on large companies anymore which host their 

data but can safe it on different servers and share it equally (Interview 2).  

However, one problematic is that the main target group, SME’s in the manufacturing 

sector, still lack knowledge about the technology. Furthermore, it is unclear how costly 

the technology will be when complete production chains are connected to it. Especially, 

SME’s often lack capital or do not see the value of investing in new technologies. The 

level of digitalization is often still low at SME manufacturing firms and machines can 

be 30-40 years old running out-of-date systems such as Windows 98. Therefore, the first 

step should be to invest in digitalization, meet necessary requirements and be able to 

collect the data before saving and sharing it on the blockchain (Interview 2). 

XY’s experiences are that banks and consulting firms are more open to it because they 

have a higher focus on new technologies and want to be a pioneer in that field. In 

contrast, manufacturing firms just want that specific requirements are met but they do 

not care if these are met through blockchain or other technologies. Furthermore, many 

clients are still critical to share data in a blockchain because they want to keep their data 

internally in the company and on company servers. Therefore, the success of the 

product depends a lot on the individual clients and their openness to new technologies 

(Interview 2). 

4.4 Company Case 3: CargoX 

The interview was conducted with the Chief Business Development Officer (CBDO) of 

the company CargoX and is referenced as Interviewee 3 in the study. Follow-up 

questions were clarified via e-mail. Furthermore, two company presentations, a 

whitepaper, and a video from the logistics conference in Slovenia were used as 

additional data material.  



 

 

 

 

49 

4.4.1 Company Description 

CargoX was founded in August 2017 with the idea of becoming a blockchain pioneer in 

the global shipping industry. The first interest in blockchain arose through the 

increasing publicity of the topic, however, the technology seemed to be an idea which 

might have a chance for success in five to ten years. Nevertheless, the CEO of the 

company had a clear vision from the beginning on and together with the CBDO the 

business plan was set up in a short period of time. Their first product, the ‘Smart Bill of 

Lading’ (SBL) based on a decentralized app (dApp), was launched on April 12th, 2018 

on the logistics conference in Slovenia. This dApp will be publicly available in summer 

2018. For their first product, the company focuses on the use of blockchain-based ‘Bill 

of Lading’ (BL) for the global shipping industry. A BL is a document which presents a 

contract for shipping and proves the ownership of the cargo (Interview 3).  

4.4.2 Use of Blockchain: Smart Bill of Lading 

As already mentioned in the company description, the first product of CargoX is the 

blockchain-based SBL. SBL means that all paper BL are transferred digitalized to the 

blockchain to improve global trade and achieve benefits such as speed, security, and 

transparency. This technique allows to avoid long delivery times of express courier 

services because the SBL is immediately available to the exporter. Within ten minutes 

the SBL is transferred to the legal owner of the goods without using couriers as for 

traditional BL. This transferring technique through the blockchain makes it impossible 

to send the document to the wrong address and reduces demurrage and detention 

(Interview 3). The SBL is equivalent to the traditional paper BL and includes all its 

features but offers in addition convenience for its users because there is no need to print, 

send, store, and archive it anymore since the app which is used for the SBL includes the 

storage, sending, and archiving of the document. Every transaction of the SBL is 

traceable and saved forever in the Ethereum blockchain which helps the parties involved 

in the shipping process to be informed about the status (Presentation). 

Since the BL is one of the most important documents for global trade, the security of 

this document is of high importance. Through the blockchain technology the document 

is firstly encrypted and securely saved in the blockchain network. Since an Ethereum 
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based private blockchain is used, the document is only accessible for particular persons, 

in this case the traders. This technology makes it save against hackers and the document 

cannot get lost or be stolen (Interview 3).  

CargoX’s first product, offering the SBL, is based on a dApp. Through the dApp the 

SBL is saved and transferred in the blockchain. For the dApp, the clients get access to 

the platform through different devices such as computer, phone, or tablet. To be able to 

register, log-in, and upload documents, the users need to buy a so-called ‘trezor’ which 

is comparable to a device for online banking authentication. The trezor illustrates the 

user’s fingerprint or its private key with which the log-in and the upload of SBL is 

possible. Each user has a unique fingerprint and address through the trezor and without 

it, it is not possible to access the account. The idea behind the trezor was to combine the 

simplicity of online banking authentication with transferring BL ownership (Company 

video).  

After registering on the platform, the users can upload their BL documents in PDF 

versions. The user can then send the BL through the dApp to the particular receiver. 

When sending the BL to the receiver, the document is automatically saved and 

transferred through the blockchain. After sending the document, it is automatically 

saved in an archive. Normally, documents first need to be printed, signed, scanned and 

then sent to the receiver. With the CargoX product, the documents are signed through 

the blockchain technology which guarantees security and a fast delivery to the receiver 

(Interview 3).  

At the moment, CargoX only offers the storage and transferring of the SBL through the 

dApp based on the blockchain technology. However, CargoX want to offer further 

integration of value-added features such as smart contracts, insurance etc. (Whitepaper). 

Moreover, especially for bigger companies for instance with existing SAP systems, it is 

planned that the dApp is directly integrated into these existing technologies with help of 

API to make the use more convenient (Interview 3). 
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4.4.3 Reasons to Implement Blockchain in the Company 

The idea to create a dApp which is based on the blockchain technology arose because 

traditional BL delivery can be costly, time-intensive, unsecure, and environmental 

unfriendly. An average BL courier costs ca. $100 per document. Since more than 50 

million documents are created each year, companies could save $5 billion per year just 

on courier costs. Moreover, the courier delivery of the document takes five to ten 

business days because the document usually needs to be sent at least three times. First, 

the carrier or non-vessel operating common carrier (NVOCC) sends it to the shipper, 

the shipper sends it to the importer, and the importer sends it to the destination carrier 

office for container release. During these transports, there is always the risk that the 

original BL gets lost or stolen. Especially for the importers this means additional time 

and costs because the lost needs to be officially declared and it can take weeks until the 

new document arrives. In the meantime, the cargo and the production in the next step 

can get delayed which results to high losses for different supply chain members. 

Furthermore, negative environmental effects are for instance the high amount of paper 

needed as well as the number of transports which increase the CO2 emissions 

(Interview 3).  

CargoX has the aim to change the global shipping industry by securing BL documents 

through the blockchain. CargoX claims that the use of traditional BL is out-of-date 

because in the era of digitalization, the document is still handled like many years before. 

Therefore, the company wants to provide a secure solution to exchange documents 

digitally in a secure, fast, and cheaper way without the risk of counterfeit, damage or 

loss (Whitepaper).  

4.4.4 Potential Users for CargoX’s Product 

CargoX’s SBL solution is especially interesting for actors in the shipping industry. For 

the first product release, NVOCCs, freight forwarders, exporters and importers are the 

targeted customers (Interview 3). The direct transfer of the SBL connects all parties 

involved in the shipping process through a product which is based on trust and 

frictionless interactions (Whitepaper).  
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At the moment, CargoX mainly focuses on these four parties involved. However, in the 

future CargoX wants to address even more actors such as shipping lines, oil and gas 

shipping, and e-commerce companies (Interview 3). Especially the oil and gas industry 

are interesting target groups because customers normally do not buy the whole amount 

of gas or oil in an arriving tanker but there are for instance five buyers who each 

ordered a specific share of the delivery. For the BL that means that for example 0.2 of 

the SBL can be transferred to the buyer and owner of 20% of the delivery. This was not 

possible with the traditional BL (Company video). 

In general, CargoX noticed that the interest in their product is increasing day by day. In 

the beginning, potential clients had many concerns and needed to be convinced through 

offering much information about the overall technology. Over time, the clients already 

have more knowledge about the blockchain technology and are directly interested in 

discussing how to implement it. However, these companies are highly technological 

developed and aware of new technologies. This kind of companies are still rare and 

many freight forwarders and NVOCCs still lack knowledge and interest and are not 

aware of the potentials of the technology (Interview 3). 

4.4.5 Benefits and Limitations for Supply Chain Collaboration 

The blockchain technology used in the dApp from CargoX offers the possibility to 

connect actors in the shipping logistics chain and make their collaboration even faster 

through immediate transferring of the BL. All parties involved who needed to send the 

BL via courier services before, can benefit from cost and time savings through the 

blockchain solution. Moreover, users do not need to be scared that the BL gets lost or 

stolen or that some of the actors do a mistake such as writing a wrong address on it, 

because through the blockchain these mistakes cannot occur. Through this feature, the 

ownership of the cargo is always verified (Interview).  

In general, parties can optimize their overall supply chain and achieve transparency and 

irreversibility of data. Especially through the decentralized network and the features of 

the blockchain technology such as the use of cryptography, the data are highly secured 

and protected against counterfeit. Moreover, CargoX want to offer potential users in the 
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future additional opportunities through value-added services and integration with IoT 

systems (Whitepaper).  

However, there are still some challenges for the use of CargoX’s blockchain product in 

supply chains. First of all, all parties involved in the shipping process need to agree on 

using the product. If only one party, e.g. the importer, decides to use the tool, the 

product would not offer any benefits because the BL is transferred all way from the 

exporter to the final receiver (Interview 3). Therefore, the unawareness about SBL and 

the lack of trust in new technologies could be a problem for CargoX (Whitepaper). 

Moreover, for some industries such as the oil and gas industry it can be more difficult 

because there are different regulations and the ownership changes more times than for 

other industries. Furthermore, Interviewee 3 underlined that the technology does not 

make sense for all kinds of documents because other technologies already offer 

solutions to share data in an efficient way. However, since the BL represents the 

ownership of cargo, the safety of that document is important for all kinds of industries. 

Regarding trust issues, it depends on the different users of the tool. Customers who 

understand the solution and what it offers, are completely convinced of the value of 

trustful information sharing and think that the blockchain technology is the future for 

supply chains. However, companies who are not convinced of the technology, of course 

do not trust it. Interviewee 3 thinks that there will be a snowball effect in the future. If 

companies see that the solution works, they will also trust it. Nevertheless, a problem 

can be that companies expect too much from the technology for their supply chains and 

directly want to solve too many aspects through it. The blockchain technology cannot 

solve trust problems when supply chain partners do not want to share their information. 

It is just a technology to transfer documents safely, but it cannot add any additional 

information. If companies are willing to share their information, blockchain can help to 

transfer it in a trustful way (Interview 3). Therefore, at the beginning, special focus will 

be given on already well-established partnerships with a high level of trust to be able to 

test the tools and ease their existing cooperation (Whitepaper). 
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4.5   Company Case 4: T-Mining  

The interview was conducted with the Chief Financial Officer (CFO) of the company 

and is referenced as Interviewee 4 in the following text. Additional material used was a 

company presentation.  

4.5.1 Company Description  

T-Mining was presented as one of the first blockchain companies to enter the logistics 

market with the company’s two years’ experience within the blockchain area. The 

company is focusing on container logistics in the maritime industry but is planning to 

expand their operations with projects in the food industry and other additional business 

areas. One main problem that T-Mining is experiencing in the container logistics area is 

the lack of efficiency. Therefore, the company aims to provide blockchain solutions that 

optimize companies’ operations in a sub-optimized end-to-end (E2E) supply chain 

(Presentation). T-Mining is currently building their applications on a private Ethereum 

blockchain (Interview 4). 

4.5.2 Use of Blockchain: Container Logistics in the Maritime Industry 

While approaching new clients T-Mining is experiencing a positive attitude towards the 

usage of blockchain. T-Mining has noticed that potential clients are not only aware of 

the technology but already have increasing knowledge about the applications and show 

interest in its potentials. Companies are aware that the technology offers more than just 

bitcoin and potential clients want to discuss the opportunities the technology could 

provide to their businesses. However, since the technology is still relatively new, 

questions of concerns regarding data governance and differences of the technology in 

comparison to centralized applications are also discussed. Furthermore, T-Mining 

highlights the importance of building a “community” between the effected parties 

before an actual blockchain solution could be implemented. Communication is key 

before starting the implementation process and the idea of selling technology solutions 

to a community instead of only one company is new but necessary for success. 

Nevertheless, explaining blockchain solutions to a community and convincing them of 

the value is of course much more complex. Different companies have diverse goals and 
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therefore, it can be a barrier that all parties see the benefits of the new technology for 

their own but also for the supply chain network operations (Interview 4). 

While discussing if companies are implementing blockchain solutions with the goal of 

increasing trust and collaboration as the main reason for implementation, aspects of 

reducing costs and increasing operational efficiency were mentioned. The financial 

impact is presented as the main reason for companies to implement blockchain 

solutions. However, the clients have a positive attitude towards technical transformation 

and are fully aware that the current way of working is not sustainable in the long run. 

Companies are mentioning that they are having problems of trust and are also figuring 

out how blockchain solutions can improve their overall collaboration. However, these 

issues are not presented as initial main goals. With a blockchain solution companies 

remain in control of their shared data. The technology is further explained by T-Mining 

as shared control rather than data sharing. Smart contracts are one example within the 

technology that are used to assure that information is only shared with the ones you 

want to share it with (Interview 4).  

Furthermore, intertwined visibility from the technology is allowing companies to get 

visibility of the entire chain. The current problem for T-Mining’s clients is often the 

lack of visibility of the inland flow. To continuously track the containers is therefore a 

possible problem to be solved for supply chains with the blockchain solution (Interview 

4).  

4.5.3 Supply Chain Collaboration in the Maritime Industry  

The maritime industry is described as paper intensive and recognized of using old 

technologies. Paper fax and electronic data interface (EDI), which are technologies 

invented in the 80’s, are still in practice. One main issue for SCC is therefore that actors 

within the industry are often well organized within their specific business but could be 

seen as less efficient from a supply chain perspective. Tracking containers in the end of 

the value chain is presented as problematic due to the loose integration among the 

partners, based on the current technology in practice within the industry (Interview 4). 
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In order to make the business more efficient there is a need for collaboration. T-Mining 

is experiencing a lack of trust between parties in the industry which is the main reason 

for the intensive usage of paper documents. The companies are mainly scared of sharing 

data with supply chain partners and middle mans and are therefore trusting the flow of 

paper due to the fact that if it is on paper it cannot be shared with someone else. 

Blockchain is a decentralized technology without the need for an intermediary which is 

of interest for companies within the industry that are having problems with trust. The 

effect on the relationship between supply chain partners after the implementation of a 

blockchain solution is experienced complex to validate for T-Mining. T-Mining is a 

start-up company and has therefore less knowledge about the relationships in supply 

chains before the blockchain implementation process and is not familiarized with the 

entire chance process (Interview 4).  

4.5.4 Benefits and Limitations for Blockchain in the Maritime Industry 

Blockchain solutions are facing problems with low volume and scalability. As 

previously observed with the crypto currency bitcoin there is a current limitation in the 

number of transactions in the blockchain. T-Mining is not considering the technology 

limitations to be unsolvable but is highlighting the importance of meeting expectations. 

From a financial perspective T-Mining sees multiple potentials of the technology within 

supply chains. Firstly, the technology contributes with a higher degree of flexibility in 

comparison to the current well used EDI technology within the industry. Secondly, the 

decentralized technology is improving scalability and can connect different systems 

together. Interviewee 4 views blockchain as a backhand technology that with smart 

contracts can organize shared processes in a more efficient way (Interview 4).  

4.6 Additional Cases with Companies Interested in the Technology 

In addition to the conducted data of companies which are developing own blockchain 

based solutions, two interviews were held with employees of companies that are 

interested in the implementation of the blockchain technology in the future. Both 

companies are operating in the automobile sector, one as an automobile supplier, and 

one as an automobile manufacturer. Employee and company names are kept 

anonymously due to the wishes of the companies. 
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4.6.1 Company Case 5: Automobile Supplier 

The interviewee is referenced as Interviewee 5 in this study and works in the logistics 

strategy department of an automobile supplier company in Germany. The company has 

not planned any pilot projects yet but is interested in testing how the blockchain 

technology would improve specific logistics processes through the use of smart 

contracts. The company would like to implement smart contracts for their suppliers to 

digitally set specific conditions. The idea is to include specific conditions and tolerance 

rates for delivery time, amount, size, and quality to directly activate contractual 

penalties when mistakes from the supplier occur. Penalties could be for instance 

reduced payments. 

However, Interviewee 5 has concerns if the blockchain technology offers any additional 

value in comparison to already existing SAP systems and questions how expensive it 

would be to implement it for a whole supply chain network. Nevertheless, he sees 

potentials for the technology in supplier or claim management but mentioned that the 

necessary requirements need to be met in advance. Companies should organize first 

how they manage their relationships with their suppliers and can later deal with how to 

integrate them for the use of the blockchain technology. Regarding the relevance of trust 

in supplier relationships, Interviewee 5 is concerned if the technology can achieve trust 

because it is a mainly a requirement which should be met in advance for him.  

First of all, supply chain partners need to agree on collecting and sharing their data 

because otherwise the blockchain technology could not work. He thinks that incentives 

are necessary to convince all parties involved to share their information through the 

blockchain. Moreover, he underlined the importance of high quality data collection 

technologies to make sure that the saved and shared data in the blockchain is correct 

because data cannot be changed or deleted afterwards.  

As a main benefit of the technology, Interviewee 5 mentioned that the technology could 

help companies to better organize their data storage. Right now, many companies still 

work in silos and it is often unclear where all the data is stored and who is responsible 

for it. Through the blockchain technology, all transactions are saved in an archive and 

the history of the data is traceable. That would help companies to directly find all 
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necessary information about one specific supplier, for instance contracts, agreements 

and additional transactions.  

4.6.2 Company Case 6: Automobile Manufacturer 

The interviewee is referenced as Interviewee 6 in the study and works at an automobile 

manufacturing company in Germany on potential blockchain solutions. His first contact 

with blockchain was three years ago and his interest in Industry 4.0 in general led to the 

aim of developing blockchain pilot projects for the company. As being a member of one 

of the different teams working on blockchain solutions, Interviewee 6 tries to find 

suitable applications for the firm which should improve important aspects such as 

information sharing, trust, and process automatization. 

Interviewee 6 already knows different blockchain solutions offered by start-ups but 

thinks that scalability is one of the main reasons why mainly large providers can offer 

the necessary enterprise-ready solutions for the company. In general, different solutions 

are interesting for the firm, for instance tracking applications, digitalization and sharing 

of important documents, as well as automatization of processes (e.g. for payment). 

However, first of all, the responsible persons in the company need to get to know the 

technology better, test it internally, and then step by step members of the network such 

as suppliers can be integrated. Nevertheless, it is important to test it first with suppliers 

being open for new technologies. To be able to integrate a complete supply chain 

network, different requirements such as agreed-on standards and regulations have to be 

planned in advance. The use of smart contracts can also be interesting for the company, 

nevertheless, Interviewee 6 thinks that these are a goal in the future when many supply 

chain members are already integrated in a blockchain solution. 

As main advantages of the technology, Interviewee 6 mentioned information sharing, 

resulting improved transparency and trust, as well as the possibility to automatize 

processes. Moreover, the use of blockchain could lead to increased speed and cost 

reduction when facing situations such as product recalls. The technology could help 

identify which parts of an automobile are responsible for problems and only the affected 

vehicles would need to be recalled. This would decrease the number of recalled vehicles 
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and resulting costs. Furthermore, Interviewee 6 thinks that blockchain can improve 

relationships with suppliers through its level of transparency and data security. 

Occurring human mistakes such as sharing wrong data could be addressed and trust 

between the supply chain members could be achieved.  

Nevertheless, Interviewee 6 also sees challenges of the technology. Mainly the 

decisions which need to be made in advance such as using a public or private 

blockchain, agreeing on a specific solution as well as meeting standards and integrating 

a complete network are mentioned challenges. In addition, there are risks in information 

sharing, for instance when the wrong participants are integrated to the blockchain 

network and receive important information, or when a smart contract is wrongly 

programmed. Furthermore, legal issues can play an important role because the fact that 

data cannot be deleted could be a problem for data protection laws. Moreover, smart 

contracts do not represent official contracts right now which means that companies 

could proceed against these contracts. 

4.7 Company Case 7: FarmaTrust  

The following information about the organization is based on secondary data from a 

company whitepaper and the website of the product platform.  

4.7.1 Company and Industry Description  

FarmaTrust, founded in 2016, is a company in the pharmaceutical industry that 

developed a tracking system built on the blockchain technology, artificial technology, 

and advanced data analytics. The company has the aim to provide security for 

organizations in the pharmaceutical industry, governments, and the community by 

preventing the existence of counterfeit drugs within the supply chains. FarmaTrust is 

also working on developing new technologies for future industry demand such as smart 

labelling, IoT devices and radio frequency identity tags (Website). 

4.7.2 Challenges in the Pharmaceutical Industry 

As earlier described in company case 1, Modum mentioned that the pharmaceutical 

industry is currently facing some worldwide challenges (Interview 1). FarmaTrust is 

further elaborating on these challenges in their company whitepaper. The company is 
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presenting worldwide industry issues of counterfeit drugs, increased online 

prescriptions, regulations, supply chain inefficiencies followed by the growing industry 

demand. To deal with these issues a new technology solution such as the one 

FarmaTrust offers can be implemented (Whitepaper). 

4.7.3 The FarmaTrust Platform  

To deal with the challenges in the industry the platform named Zoi is described as the 

solution to prevent counterfeit drugs that circulate in the pharma supply chains. The 

technology was built to track the drugs in the physical movement in the supply chains 

with a unique digital reference on each drug (Whitepaper). The first step in the chain 

begins with the manufacturer. The manufacturer packs the drugs in lots and prepares 

them for shipment. The information about the product then gets written in the 

manufacturers supply chain system and a smart contract is created in the blockchain. 

The next party in the chain, the distributor of the goods, then gets a notification in the 

supply chain system followed by a smart contract in the blockchain which contains the 

ownership to the intended receiver. In this case the distributor is the intended receiver 

and therefore the owner of the goods at this stage. The distributor then follows the same 

routine by scanning the package into their SCM system and receives the smart contract 

of ownership. The process then gets repeated until the end costumer receives the 

package and can check the status of the product in the Pharma trust application on their 

smartphone (Website). 

The digital IDs on the products are linked together in the blockchain which makes it 

harder to erase or duplicate. The number of undocumented drugs in the supply chain is 

decreased or even eliminated with the FarmaTrust solution. The elimination of fraud 

both protects the consumers and pharma brands from the risk of having counterfeit 

drugs in the supply chain. Moreover, the industry is facing problems with inefficient 

supply chain that lead to higher prices for drugs (Website). The supply chain 

transparency which is achieved through the use of the blockchain technology is 

presented to improve the decision-making process for supply chain parties, decrease 

overall costs and identify compliance regimes. Furthermore, the industry is facing 

problems in increasing demand which cannot always be directly fulfilled. The reason 

for this is the effect of inefficient supply chains. A typical problem is the spread of 
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medicines in the world where some parts have more than they use, and others are 

without. This is another challenge which could be improved by the transparency and 

security in the blockchain (Whitepaper).  

4.7.4 Benefits and Limitations in Supply Chain Collaboration 

The current challenges in the industry are affecting the collaboration between supply 

chain partners. However, in a trusted system such as the one FarmaTrust offers, the 

network of actors can be ensured that the products are having the required standards. In 

the highly regulated pharmaceutical industry companies can have better control of their 

supply chains and regulate their audits through the blockchain technology. This is 

possible due to the increased transparency and control of the products in the supply 

chains (Whitepaper).  

An additional benefit is that the parties involved can directly interface the FarmaTrust 

platform with their already existing SCM system. The collaboration between the supply 

chain members can be achieved without other efforts in coordination or direct 

communication. However, the FarmaTrust platform is requiring that the parties 

involved record and manage their data accurately in the supply chain flow. The platform 

is therefore explained to be assessable for both companies that do have highly 

developed IT-systems but also organizations with limited resources such as small non-

chain pharmacies. Both types of companies can have the same level of informational 

access. The platform is described to improve the trust in the supply chains through 

transferring valuable information in the smart contract (Whitepaper).  

4.8 Company Case 8: Provenance  

The following information about the organization is based on secondary data from a 

whitepaper and the company website.  

4.8.1 Company Description  

Provenance is a London based technology start-up company founded in year 2014 

(Website). The company emerged from a time where the public was starting to care 

about the environment and the products they consume (Whitepaper). Because of 

regulations such as ‘The European directive on non-financial reporting’ and the ‘UK 
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Modern Slavery Act’ Provenance believes that transparency becomes more and more 

important and that information sharing will be a necessary requirement for companies 

and supply chains. For many companies, information sharing and resulting transparency 

are already strategies to stay competitive in the markets. However, it depends on the 

kind of information and oftentimes, information for instance about product development 

activities are not accessible for the public. General company operation decisions such as 

where and how goods are produced or transported, are affecting the environment we are 

living in. Increased information sharing is therefore necessary for the public since the 

consuming of the products we are buying is contributing to the wealth of our 

environment. By excluding the information for the public, individuals limit their 

chances to be able to address social and environmental concerns (Whitepaper).  

Provenance seeks to increase the amount of information that people are receiving about 

the products they buy (Website). Provenance’s platform is improving the transparency 

of the product attributes, certifications, and product origin. With greater transparency 

Provenance’s mission is to change the global economy by empowering people to make 

more sustainable and well thought out decisions while purchasing products (Website). 

Today, 200 companies in the food and beverage industry are using Provenance’s 

software to show transparency of their products (Website).  

4.8.2 Provenance Platform Prototype  

Provenance’s company whitepaper is giving insights in how a dApp prototype which is 

built on the blockchain technology enables transparency between partners in supply 

chains. The technology creates a digital record on the physical product with information 

from the creation of the product until the point of sale. Provenance further describes the 

technology to be able to be implemented to any physical product through labels or smart 

tags linked to a website or application. The collected information in the digital record 

are then available for the consumer on the website or dApp. The consumer can access 

information on certificates and origin of a specific product of interest.  

Beyond the basic function of implementing the business logic on the blockchain 

application there is an additional need of linking the physical goods to their digital 

counterpart to the user face. This contributes to highly informed decisions from the 
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supply chain parties and their customers. However, Provenance is presenting the 

prototype to be in the stage of development and is open to collaborate with other 

organizations to continue the journey for a more transparent world (Whitepaper).  

Validity of product certificates are explained to be an issue for audits. Certification 

guarantees are often costly, and a certification label is oftentimes hard for consumers to 

relate to and know what it means. A blockchain solution instead is explained by 

Provenance to be fully auditable. Companies, standards organizations, regulators, and 

customers can access trustful real-time data in the blockchain that cannot be changed. 

One other benefit of increased information to the public is the opportunity for 

innovation and decreased burden in top-down audits. This means that it will be easier 

for companies further down in the supply chain to access information in the previous 

stage of the flow, previously difficult to access without the technology. Current 

situations such as double spending of certificates and the sales of counterfeit goods 

within the supply chains are eliminated with a blockchain solution (Whitepaper).  

4.8.3 Benefits and Limitation of Supply Chain Collaboration 

Before the usage of the blockchain technology as a decentralized platform providing 

information of products, Provenance describes a centralized system that is governed by 

a third party as the most suitable solution in proving truthful company information. The 

difference between a centralized and a decentralized platform is that the centralized one 

has higher risks of fraud since the organizations verify their own data. In comparison, a 

decentralized platform is verified by the blockchain without the need for a middle man 

which makes the information more trustworthy than in a centralized solution. 

Provenance’s platform is therefore providing a higher degree of trustworthiness based 

on the qualities of the technology (Whitepaper). 

Nowadays, companies are operating in a global context which lets Provenance believe 

that transparency brings power to organizations. Companies can benefit from increasing 

brand trust and show a higher degree of authenticity by providing information about 

activities and company goals. Presenting environmental and social impacts from the 

organizations’ operations is one example of an action that can increase brand loyalty. 

The platform is further presented to empower the entire system since all parties within 
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the supply chain can access the platform containing the information (Website). 

Organizations that are implementing Provenance’s platform can access valuable 

information about the company products and the overall supply chain which enables 

collaboration and makes all parties empowered due to the blockchain transparency and 

traceability (Website). Furthermore, the level of loyalty in relationships between parties 

in the supply chain could be improved by allowing greater insights in the supply chain 

flow. However, data security is one of the main concerns for companies while sharing 

information (Whitepaper). Nevertheless, Provenance presents their solution to provide 

secure data handling in what they claim is the world’s safest data system (Website).  
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5. Analysis  

______________________________________________________________________ 

The purpose of this chapter is to present the findings that are generated by an analysis 

of the empirical data and linked to the theory of blockchain solution in SCC. The 

analysis has the aim to answer the research questions by explaining first the 

implementation of blockchain in companies and supply chains, and in the second step 

the impacts of the technology on SCC. The analysis of impacts follows the structure of 

the CSCF of Simatupang and Sridharan (2005) and additional impacts in order to 

explain how the blockchain technology can influence main aspects of successful SCC. In 

addition, further aspects of interest emerging from the data are presented. The 

following part is answering the third research question how blockchain technology 

influence companies’ way of information sharing and resulting trust. The final part of 

the analysis critically discusses the findings from the study. In particular, the 

requirements, as well as the barriers and concerns regarding an implementation of the 

blockchain technology are the main focus. Since the analysis mostly concentrates on the 

positive impacts of blockchain technology, also the downsides of the technology will be 

presented. Moreover, the integrative analysis concludes with a brief summary if the 

blockchain technology can improve SCC and trust. 

_____________________________________________________________________ 

5.1 Implementation of Blockchain Solutions in Companies  

The presented empirical data show several use cases how blockchain solutions can be 

implemented in companies and supply chains. For all cases, the blockchain technology 

is described as an opportunity to address existing challenges and problems in order to 

achieve improvements such as cost reduction, transparency, safety etc. (Bocek et al., 

2017). However, for instance the findings from the seminar show that the 

implementation of blockchain solutions should take place step by step and concrete 

problems should be addressed first. The automobile manufacturer supported this by 

mentioning that the firm firstly want to test the technology internally, and then add more 

suppliers step by step (Case 6 Interview). Moreover, for a successful implementation, it 

is necessary that companies meet specific requirements in advance, for instance the 

overall data collection process (Case 2 Interview; Case 5 Interview). All presented 

businesses are still at the very beginning and test their ideas in different projects. 



 

 

 

 

66 

Therefore, the implementation mostly took place in companies which are open to new 

technologies and fulfill necessary requirements (Case 1 Interview).  

In general, the technology can be used in several industries and situations (Anjum et al., 

2017; O’Marah 2017). Nevertheless, cases from Modum and FarmaTrust as well as the 

literature especially underlined the chances for highly regulated industries such as the 

pharmaceutical one because it offers benefits such as safety for companies and 

consumers that goods meet certain standards (Case 1 Interview; Case 7 Whitepaper; 

Nakasumi, 2017). Moreover, for the manufacturing sector the opportunities for 

blockchain technology are mainly to control specific key performance indicators 

(KPI’s) such as quality, cost efficiency etc. and improve the processes in the production 

chains (Case 2 Interview). Furthermore, Provenance (Case 8 Website) explained the 

blockchain technology to be a useful tool for end-consumers to gain deeper insights of 

the products they purchase (Casey & Wong, 2017). In addition, also other industries 

that are paper intensive and use old technologies such as the maritime one, are suitable 

for blockchain solutions because many processes such as the ‘Bill of Lading’ (Case 3 

Interview) or the container logistics operations offer potentials for new technologies 

(Case 4 Interview). The interviews with two companies from the automobile sector 

showed that companies are already interested in the technology and inform themselves 

about how to implement it (Case 5 Interview; Case 6 Interview).  

5.2 Impacts of Blockchain Technology based on the CSCF  

The CSCF by Simatupang and Sridharan (2015) is presenting five main aspects which 

are explained to influence the collaboration amongst the parties in the chain. Together 

with our empirical findings and the theory we want to understand how collaboration 

will be affected by implementing blockchain solutions.  

5.2.1 Information Sharing 

The literature and the CSCF underline the importance of information sharing for 

successful collaboration (Simatupang & Sridharan, 2005). In all conducted interviews 

as well as the additional material used, information sharing was mentioned as a key 

benefit of the blockchain technology. The blockchain technology was described as an 

effective and safe way to share information. However, companies need to make sure in 
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advance to collect the right relevant data which is shared with supply chain partners 

(Case 2 Interview).  

In general, the blockchain technology offers the possibility to store and share digitalized 

documents and guarantee the confidentiality, integrity, and availability of data 

(Seminar). That means that the stored and shared data is secured because it is tamper 

proof and protected against manipulation (White, 2017). Moreover, the correctness is 

provable because different servers verify the genuineness of the document and the 

complete transaction history is saved and available to the particular parties (Seminar). 

These characteristics make the blockchain technology especially relevant for documents 

which represent value or for highly regulated industries. For the pharmaceutical 

industry, the role of data collection and secured information sharing is very important 

because it is necessary that the products meet certain standards. Risks such as low 

quality of goods due to temperature aberrations in the supply chain or counterfeit drugs 

have a negative impact on human lives (Case 1 Interview; Case 7 Whitepaper).  

In addition, consumers today show a higher interest in being involved in the information 

sharing process because they want to have detailed information about products (Casey 

& Wong, 2017). Modum, Company XY and Provenance supported this statement 

because the consumers have a higher power nowadays and increasing information 

sharing is one way to empower the end consumer (Case 1 Interview; Case 2 Interview; 

Case 8 Whitepaper). For instance, for medical products such as insulin, it is important 

that the consumer gets specific information about the origin (Case 1 Interview). 

Moreover, especially the role of sustainable product background is important for many 

consumers (Casey & Wong, 2017). Regarding food and beverage, blockchain enables 

the customer to be more aware about the origin of what they eat or drink (Case 2 

Interview). Provenance underlined the role of information sharing for sustainability 

issues because regulations are also pushing towards higher transparency for the origin 

of goods (Case 8 Whitepaper). Its decentralized platform offers clear and accurate 

information about the products and affect in that way what the consumers finally buy. In 

general, this information improves the relationships because the producers offer greater 

insight in their organizations.  
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Furthermore, the blockchain technology improves direct information sharing because 

there is no need for intermediaries anymore which might affect the transparency and 

quality of information (Popp, 2000). Through the decentralized solution of the 

blockchain technology organizations can stay in control of their data and share it 

directly with their supply chain partners without intermediaries (Case 4 Interview). The 

risks of intermediaries were also underlined by Nakasumi (2017) who argues that the 

use of blockchain solutions has the benefit of being independent of third parties and 

remain in power. Supply chain partners can decide together which information should 

be shared to improve the collaboration (Case 4 Interview). Company XY thinks that 

blockchain ensures that the right data is securely shared with the right people inside and 

outside the own company (Case 2 Interview). However, it is important that companies 

do not focus too much on their own control of the data but share enough data to achieve 

a high level of collaboration. The automobile manufacturer also underlined that 

information sharing improves overall transparency and achieves trust by being able to 

share necessary information in a secure way (Case 6 Interview). Information sharing is 

one of the most important strategies for a stable long-term relationship (Ramon-

Jeronimo et al., 2017). 

5.2.2 Collaborative Performance System  

To improve the overall supply chain performance, collaboration between the actors in 

the chain is presented as crucial (Soosay & Hyland, 2015). The discussions from the 

seminar and webinar also address that companies must recognize the importance to have 

clear structure for measuring data in a CPS. The companies in the study discuss the 

aspect that companies are interested in finding new solutions that would improve the 

overall supply chain performance. However, Modum highlights that before the idea to 

implement the blockchain solution in supply chains there was no technology which was 

considered to meet all necessary requirements (Case 1 Interview).  

Researchers argue that companies can put more resources on making value of shared 

information between the supply chain partners if they do not worry about the safety 

aspect of the shared data (Nakasumi, 2017). Modum and FarmaTrust for instance 

discuss the problem of counterfeit drugs in the pharma industry (Case 1 Interview; Case 

7 Website). With a blockchain solution FarmaTrust addresses these issues and enables 
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companies to work together to improve the supply chain efficiency and stop the 

existence of counterfeit drugs in the industry (Case 7 Website). When the goal is 

reached, partners in the supply chain have the possibility to profit from the platform’s 

benefits such as transparency. 

CPS built on blockchain technology can be regarded as valuable when facing higher 

degrees of standards and regulations (O’Marah, 2017). Modum, operating in the pharma 

industry, and Provenance, working with transparency of products, discuss that 

blockchain solutions enable the high degree of control for companies and are valuable 

in the event of audits (Case 1 Company speech; Case 8 Whitepaper). Modum believes 

that blockchain technology is interesting for companies in the pharma sector based on 

the level of transparency and control that needs to be implemented throughout the 

supply chain (Case 1 Interview). Due to the regulations that companies need to monitor 

the temperature of the products, a CPS could be seen as necessary. Furthermore, the 

system improves the collaboration because all parties from start to finish can trust that 

the product have the required standard. 

Modum and T-Mining mentioned problems in efficiency in supply chains (Case 1 

Interview; Case 4 Interview). A CPS built on the blockchain technology can securely 

collect, save and transfer data (Tapscott & Tapscott, 2017). The data can contain 

protocols of efficiency measurements of energy, costs and quality. Company XY 

believes that by providing these numbers all collaboration partners have the knowledge 

about each other’s performances in real time which can foster increased productivity 

(Case 2 Interview). Through the use of smart contracts, supply chain partners have the 

safety that the agreed-on conditions are met or that at least penalties are activated when 

mistakes occur (Swan, 2015).  

5.2.3 Decision Synchronization  

Among researchers, blockchain solutions are discussed to have the possibility of 

improving the decision-making process and supply chain efficiency (Nakasumi, 2017). 

FarmaTrust believes that companies using their platform have the possibility to use 

information from their supply chain partners to make better decisions (Case 7 

Whitepaper). Instead of improving only one organization’s performance, all companies 
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in the network have the possibility to benefit from increasing supply chain performance. 

In general, due to the high level of security and proof that the shared information is 

accurate, supply chain partners might be more willing to invest their resources to reach 

common goals. 

Smart contracts have the role to decide on common goals and contractual conditions for 

supply chain partners (Swan, 2015). Company XY mentioned the benefits of smart 

contracts in the manufacturing sector (Case 2 Interview). Since every step in the 

manufacturing process is dependent on the previous, smart contracts can contain 

production requirements to make sure that the companies are fulfilling the agreements. 

The elimination of intermediaries is therefore presented to have the potential of 

decreasing costs and improve transparency (Bocek et al., 2017). Decision 

synchronization across the chain is hard to accomplish with a lack of transparency. T-

Mining mentioned their clients’ issue of often lacking the visibility of their supply 

chain’s inland flow (Case 4 Interview). After an implementation of the blockchain 

solution the whole flow is visible for the organizations. Decisions that are in favor for 

the overall supply chain performance can be considered which was previously not 

possible. Decision synchronization could therefore be argued to have the possibility of 

being improved by the technology due to the fact that transparency and the use of smart 

contract verify agreements. Since data and smart contracts cannot be changed, supply 

chain partners more likely concentrate on agreeing on clear conditions set in smart 

contracts which decreases the risk of disagreements after setting a contract. 

5.2.4 Incentive Alignment  

Incentive alignment means that companies need to have mutual goals and make their 

decisions together in order to improve the overall supply chain performance 

(Simatupang & Sridharan, 2005). In the first step, companies should find collaboration 

partners that have similar interests and mutual goals to be able to trust each other 

(Morgan & Hunt, 1994). In general, successful SCC means to share benefits, rewards, 

but also risks (Min et al., 2005). Modum thinks that many companies want to fulfill this 

definition and achieve successful collaboration but there was no technology which 

supported their work and the way of sharing information (Case 1 Interview).  
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However, many companies might be scared to implement new technologies such as 

blockchain because there are used to their old systems (Case 4 Interview). The 

automobile supplier for instance thinks that it is necessary to convince all parties 

involved to share their information through using incentives (Case 5 Interview). That 

means that companies need to see benefits in sharing their data through the blockchain 

technology and should agree mutually to use the technology. When supply chain 

partners already agreed on using the blockchain technology, for instance for smart 

contracts, these contracts can give directly activated incentives (Seminar). If a company 

meets all agreed-on decisions of the smart contract, the company could for instance get 

a benefit such as extra payment. That motivates both parties of a contract to fulfill the 

conditions.  

Moreover, differences in power can have a negative impact on SCC (Ralston et al., 

2017). Through the blockchain technology, companies agree on sharing data and set 

clear smart contracts which decrease the risk that one party has benefits because it is 

more powerful. Regarding power issues, the trend is shifting from the power of 

companies to empowered end consumers. Companies such as Modum and FarmaTrust 

support this trend through offering solutions that give the customers insight about 

relevant information (Case 1 Interview; Case 7 Website). Provenance mentioned an 

‘empowered system’ which means that all parties in the supply chain can access the 

same information and therefore empower everybody equally which certainly affects 

collaboration (Case 8 Website). Provenance also reaches incentive alignment through 

creating transparency in supply chains. Since the platform allows to inform oneself 

about the product background, honesty is achieved which improves the loyalty in 

relationships (Case 8 Whitepaper).  

In addition, Alam (2016) mentioned that the blockchain technology helps to learn more 

about business partners, for instance who executes which task. Moreover, it is important 

to know if the employees have the necessary competencies to perform certain activities 

(Casey & Wong, 2017). Provenance’s platform for instance confirms and validates 

company certificates through the blockchain technology and gives a good overview 

about who is doing what (Case 8 Whitepaper).  
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5.2.5 Integrated Supply Chain Processes  

Blockchain is regarded as a technology that can improve networks and supply chains 

(McConaghy et al., 2017). Integration processes in a successful collaboration are 

required to occur both internally and externally to improve speed and safety in the 

whole supply chain through the blockchain technology (Seminar & Webinar). 

FarmaTrust mentioned the benefit that all companies can build the blockchain on top of 

their already existing IT-systems (Case 7 Whitepaper). This is integrating the 

companies without complete restructuring of the organizational processes. Oftentimes 

collaboration is complex due to different business structures (Fawcett et al., 2010). 

However, since the implementation could be made without an investment in a 

completely new system the attitude towards the integration might be more positive and 

the change experienced less complex. The automobile manufacturer also underlines the 

relevance of enterprise-ready blockchain solutions which allow to integrate a complete 

supply chain network with its high level of scalability (Case 6 Interview).  

All companies presented in the study think that blockchain solutions should be 

implemented as a joint system for all supply chain parties in order to achieve its full 

potential. Communication about future incentives for a collaboration are necessary 

before an actual implementation of the blockchain can take place (Olorunniwo & Li, 

2010). The solution needs to be sold to a community to be successful (Case 4 

Interview). Interviewee 5 has a similar opinion that all supply chain actors need to be 

willing to use the blockchain as a tool for information sharing. However, the importance 

of managing the relationships with different suppliers before an actual implementation 

of the technology was pointed out (Case 5 Interview). 

As detected both from the theory and the empirical findings supply chains are often 

dealing with inefficiency and blockchain is explained as a suitable solution (Casey 

& Wong, 2017). The collected data showed that many companies are implementing the 

technology with the main goals to lower costs, have higher security and improve their 

overall performance (Case 1 Interview; Case 7 Whitepaper) which is also supported 

through findings in the literature (Bocek et al., 2017; Nofer et al., 2017). Company XY 

and CargoX are in line with this argument and highlight the positive aspects of the 

integration of all parties (Case 2 Interview; Case 3 Interview). Companies cannot only 
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control their own performance but also connect with others to reduce risks and costs and 

increase speed. Modum and T-Mining mentioned the positive attitude towards an 

integration since many companies are aware that the current way to collaborate is not 

sustainable for the future (Case 1 Interview; Case 4 Interview). 

Additionally, the blockchain technology helps companies to detect bottlenecks (Casey 

& Wong, 2017), improve authorization of sustainability actions, security hacks (Glover 

& Hermans, 2017) and unethical behaviors in supply chains (Kshetri, 2018). The 

possibility to integrate supply chain processes with solutions from companies such as 

Provenance and FarmaTrust enables companies to validate sustainability and by that 

take actions for improvements. Integration is necessary since one company’s actions 

have an overall impact on the entire supply chain (Case 7 Whitepaper; Case 8 Website). 

Due to laws that require transparency release, blockchain solutions can offer the 

security and transparency companies need in supply chain process integration (Case 1 

Press-release; Case 8 Whitepaper). 

5.2.6 Additional Impacts of Blockchain Technology on SCC 

In addition to the five main impacts of the CSCF (Simatupang & Sridharan, 2005), the 

literature and the empirical findings presented further impacts of the blockchain 

technology. Improved efficiency, higher control and decreased costs are three benefits 

offered through the blockchain technology (Bocek et al., 2017; Nofer et al., 2017). 

Depending on the way how blockchain is implemented in companies, there are different 

ways to reduce costs and increase overall efficiency. CargoX’s customers for instance 

save money when transferring the BL because the blockchain technology is the 

alternative to expensive and time-consuming couriers. In a more general field of 

application, smart contracts also have a positive impact on time, costs, and efficiency 

(Seminar). T-Mining and FarmaTrust support this statement as well and describe 

blockchain as a strategy to reduce costs and achieve efficiency through the transparency 

the technology offers (Case 4 Interview; Case 7 Website).  

Moreover, security concerns regarding information sharing were mentioned as one of 

the main challenges in SCC (Min et al., 2005). Through blockchain’s high level of 

security, companies can shift the focus from having security concerns to instead 



 

 

 

 

74 

concentrate on utilizing information to more efficient work (Nakasumi, 2017). Main 

security concerns mentioned in the empirical data were the fear of cyber-attacks and 

data breach which can be reduced to a minimum with the blockchain technology 

(Seminar). CargoX and FarmaTrust mentioned the importance of security for valuable 

goods such as the BL and pharmaceutical products that have an impact on human lives 

(Case 3 Interview; Case 7 Website).  

Furthermore, blockchain can connect the actors in a supply chain and make it easier to 

control the processes. If there are any bottlenecks, the technology enables it users to 

identify it and be able to react fast (Casey & Wong, 2017). The automobile 

manufacturer mentioned the example of product recalls as a problem which could be 

solved by the blockchain technology through identifying the responsible parts. This 

identification can reduce costs because less products need to be recalled (Case 6 

Interview). Especially through the process transparency offered by the blockchain 

technology, companies get an overview about specific processes of their supply chain 

partners (Case 3 Whitepaper). Moreover, smart contracts help to organize shared 

processes in an efficient way and improve these processes (Case 4 Interview; Case 5 

Interview). 

Through the high control which blockchain offers, organizations can reduce waste and 

labor costs because the technology can show if products meet certain standards – for 

instance if pharmaceutical products have the correct temperature during transportation 

(O'Marah, 2017). Furthermore, the blockchain technology has a positive impact on 

sustainability because it can authorize social sustainability projects and stop unethical 

behavior in supply chains through its high level of control (Kshetri, 2018). The idea of 

controlling the sustainable background of products was underlined by Provenance (Case 

8 Website). The idea of Provenance’s platform is to support sustainable products and 

empower the decisions of the consumers (Case 8 Whitepaper). The relevance of power 

was also stated in the literature that power differences are eliminated because actors in 

the supply chain are on the same level through the decentralized technology (Xia 

& Yongjun, 2017). 

In addition, Company XY has the idea to not only integrate the typical actors in the 

supply chain such as suppliers or business partners but to connect the supply chain 
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actors directly with third parties such as banks or insurance companies through the 

blockchain. That improves the collaboration with these third parties and make audit 

processes such as receiving a credit faster because the banks get clear insights about the 

liquidity level (Case 2 Interview). 

To summarize all impacts of blockchain technology on SCC, Table 3 presents the 

impacts addressing the CSCF as well as additional impacts.  
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Table 3: Impacts of Blockchain Technology on Supply Chain Collaboration 

Addressing the five main features of the CSCF, blockchain supports collaboration 

through offering different benefits such as secure data storage and sharing, the 

connection of supply chain parties as well as overall process control. Information 

sharing was pointed out as one of the main requirements for successful SCC. Through 

blockchain’s high level of data security and transparency, information sharing can be 

strengthened.  Dependent on the performance measurement strategies, the collected data 

can be used to support the CPS and decision synchronization. Incentive alignment 

which refers to the achievement of mutual goals, is strengthened through blockchain’s 

positive impact on mutual power, honesty, and loyalty in relationships. Since 

blockchain can be integrated as a joint system with specific standards, it also supports 

the integration of supply chain processes. In addition to the five features of the CSCF, 

blockchain offers overall higher control, decreased costs and improved efficiency 

through its high level of integration.  

5.3 Blockchain Technology Influencing Trust Issues 

Trust was mentioned as one of the key requirements for successful collaboration in the 

literature which was also supported in the empirical findings (Wu et al, 2014). 

However, trust was regarded in two different ways. First, there is the need for trust in 

supply chain partners which is an important requirement for successful collaboration 

(Case 7 Whitepaper). Companies need to be willing to share their organizational data 
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with their partners and be sure that the aim of the collaboration is to mutually improve 

the performance but also share risks. Second, there is the level of trust in the blockchain 

technology which offers high security and correctness of data. 

Researchers are pointing out that companies have difficulties in trusting that the shared 

data is correct (Wang et al., 2017) due to the close connection between information 

sharing and trust (Fawcett et al., 2010). Modum is elaborating on that aspect when 

mentioning that all companies are different in their organizational needs, but all have 

the same concerns regarding data sharing, access and who to trust with their data (Case 

1 Interview). T-Mining mentioned that companies operating in the logistics industry 

have a high use of paper mainly because they are not trusting their partners (Case 4 

Interview). The companies are therefore using the paper as a proof that the data they 

share can be trusted when they have it physically in their hands. To elaborate on this a 

bit further, the logistics industry is influenced by small margins and companies are 

therefore concerned about the proof of ownership while transit to know who is 

responsible for the goods in a case of damaged products or some other unforeseen 

events to occur (Case 3 Whitepaper). 

Nevertheless, even if blockchain is a solution for trust issues (Kshetri, 2018), it is not 

the main reason for implementation for the companies in the study since other aspects 

such as information sharing, transparency, speed, or cost reduction are the main drivers 

for these companies. However, T-Mining presented that companies dealing with trust 

issues are investigating how they could improve their level of trust (Case 4 Interview). 

Company XY believes that blockchain solutions are improving the level of trust due to 

the fact that supply chain power is changed. With a blockchain solution all partners 

have the access of information which leads to mutual power. Company XY provides the 

example of smaller companies being less dependent on larger companies. Consumers 

and other stakeholders are additional actors that are empowered through receiving 

information (Case 2 Interview). 

Provenance presents the blockchain technology on their website as the safest technology 

existing for companies today (Case 8 Website). Also, Interviewee 6 thinks that the 

technology can fix human mistakes by enabling secure and correct information 

exchange (Case 6 Interview). The technology has the characteristics of providing a high 
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level of security (Wang et al., 2017), though companies should be aware that there is 

never a 100 percent grant of integrity within an IT system (Ølnes et al., 2017). CargoX 

is highlighting that it is an important aspect that companies have established trust 

between the actors before the implementation to reach the intended success (Case 3 

Interview). Blockchain is not a quick solution for solving trust issues. The technology is 

rather considered to improve the infrastructure to enable a higher level of trust.  

In general, the literature states that blockchain has a strong effect on trust and the ability 

to solve trust issues (Weber et al., 2016). The empirical findings show that the 

participants also think that trust in the technology can be enabled but real trust between 

the supply chain actors is hard to verify. Modum for instance did not want to make any 

assumptions if the relationship between supply chain partners can positively change 

over time because the blockchain technology is still at an early stage (Case 1 Interview). 

Also, T-Mining thinks that it is hard to validate the relationship and the level of trust 

between the supply chain parties (Case 4 Interview). Therefore, issues such as trust and 

relationships in general should be observed over time and analyzed again when the 

blockchain product is already implemented for a while. 

5.4 Integrative Analysis 

5.4.1 Requirements for Successful Blockchain Implementation 

One of the main aspects when planning to implement the blockchain technology in 

order to improve SCC, are the requirements which need to be fulfilled in advance. The 

literature and the empirical data explained blockchain as a technology that stores and 

shares data in a secured way and helps it users to have better control of the data (Swan, 

2015). However, first of all, this data needs to be collected. Since the blockchain 

technology especially enables information sharing between actors in a supply chain 

network, all actors should put mutual effort in collecting valuable data. Mutuality was 

mentioned as one of the key factors for successful SCC and therefore, the data 

collection process should take place in close collaboration (Scholten & Schilder, 2015). 

Data collection is one of the most important requirements for the blockchain technology 

because it is necessary to make sure that supply chain partners receive relevant 

information which help them to improve processes and achieve mutual benefits. 
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Therefore, Company XY for instance has a strong focus on data collection through its 

plug-in tool for machines that measures different information to be able to control the 

efficiency of production lines and improve processes (Case 2 Presentation).  

In general, all actors who want to implement the blockchain technology, should create a 

plan together to organize what they expect from the technology and how they want to 

achieve their goals. Blockchain is not a quick fix for successful collaboration but an 

efficient technology for reaching common goals and increase transparency. The 

lecturers in the seminar suggested that companies should first ask themselves where 

they have problems or face challenges. Then it can be analyzed further if blockchain 

could solve those issues. Especially in a big network of actors, it makes sense to first 

implement the technology with first-tier parties such as direct suppliers and then 

increase the number of integrated actors step by step (Seminar). Therefore, the first pilot 

projects for blockchain implementations mostly take place with companies that already 

have a good relationship and meet necessary requirements. That helps the blockchain 

solution providers to first focus on technical and less on relationship issues (Case 3 

Interview). 

5.4.2 Barriers and Concerns Regarding Blockchain Technology 

Even if more and more companies have higher knowledge about the blockchain 

technology as at its starting point three years ago, many companies still have concerns. 

Regarding data security, some firms do not trust the promised high level of safety when 

storing and sharing information through the blockchain. As T-Mining and CargoX 

mentioned, for example companies in the shipping industry still rely on paper-based 

documents and have out-of-date processes (Case 4 Interview; Case 3 Presentation). 

Therefore, these companies have less knowledge about new technologies and more 

concerns if blockchain is a safe way to store and share data. Moreover, the interest in 

new technologies is lower because for instance manufacturing companies just have 

specific requirements which should be met but do not really have a specific interest 

which technology is chosen in the end (Case 2 Interview).  
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In comparison, technological start-ups, banks, or consulting firms show higher interest 

in the technology and have less concerns. These kinds of companies are often well 

informed about new technologies and want to be early adopters. Especially in industries 

with a high degree of competition, there is a need to implement new technologies to 

gain competitive advantages. The participation at the seminar as well as the interview 

with the automobile supplier have shown that there is a general positive interest in the 

blockchain technology. However, there are also concerns if an implementation is useful 

for the own company. Many companies already have existing ERP systems such as SAP 

and are not sure which additional value the blockchain technology offers. An additional 

question was how expensive the technology is when several actors are integrated to the 

system (Case 5 Interview). Moreover, even if companies decide to use blockchain, they 

still want to use their existing ERP-systems and are unsure how easy the technology can 

be connected to these systems (Seminar).  

Since the technology is still at an early stage, technological barriers also need to be 

considered (Casey & Wong, 2017; Zheng et al., 2017). T-Mining for instance 

mentioned that blockchain solutions face problems regarding low possible volume of 

data and scalability issues. That means that there is a limitation of numbers of 

transactions in one block. These limitations should be taken into account since 

companies often have clear expectations and want to solve specific problems with the 

technology (Case 2 Interview). Furthermore, the automobile manufacturer discussed the 

issue of legal regulations for the use of blockchain and questions if it will be allowed to 

save data without the possibility to delete them. This also applies for smart contracts 

which do not represent legal and official contracts right now (Case 6 Interview).  

5.4.3 Blockchain: A Strategy to Improve Supply Chain Collaboration and Trust 

The literature mainly stated that the blockchain technology is an efficient way to 

achieve successful SCC and a high level of trust (Wang et al., 2017; Weber et al., 2016). 

However, the empirical findings showed that it is important that companies already 

work on their relationships before implementing the technology (Case 5 Interview). 

Blockchain offers some level of trust because it verifies that shared information is 

correct and that specific conditions are met through the use of smart contracts (Swan, 

2015). However, companies first need to agree on how to use the technology, which 
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data is shared, and which contracts are digitalized through smart contracts in the 

blockchain. 

Therefore, it is necessary that companies already focus on collaboration before 

implementing the technology. If companies are willing to share information, work on 

their business processes, and share risks and rewards, the companies have a chance to 

improve their collaboration through the blockchain technology. Nevertheless, the 

technology leads to less dominance of power and higher mutuality because it is safe 

against manipulation and companies do not depend on third parties anymore that own 

their data (Nakasumi, 2017; Xia & Yongjun, 2017). The protection against data 

manipulation and counterfeit helps to improve the level of trust because firms do no 

longer need to worry that systems get hacked and data get changed or deleted (Tapscott 

& Tapscott, 2017). The overall data control is improving the control of business 

processes and can lead to higher efficiency. The direct integration to supply chain 

partners helps to manage processes easier and faster. Different solutions such as smart 

contracts lead to automatization such as direct payment when a product is delivered 

which has a positive impact on time and resources (Case 6 Interview).  
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6. Conclusion 

______________________________________________________________________ 

This section summarizes the overall findings of the study and the answers to the 

research questions. The fields of application, blockchain’s impacts on SCC as well as 

its role for information sharing and trust are explained. Moreover, the theoretical and 

managerial implications are presented. The study concludes with limitations and 

recommendations for further research. 

______________________________________________________________________ 

6.1 Summary of the Study 

The aim of the study was to gain insights about the potentials of the blockchain 

technology and how it can influence SCC. To answer the purpose of the study, three 

main research questions were created. The empirical data was collected mainly through 

interviews but also through additional secondary data such as company documents. 

First of all, we wanted to learn more about potential fields of application and understand 

how blockchain solutions can be implemented in companies. Therefore, eight company 

cases, mainly with companies offering own blockchain solutions but also with 

companies interested in the technology, as well as participation at a blockchain seminar 

and webinar were analyzed to show how blockchain can be used in different industry 

contexts. All blockchain solutions differed from each other and presented the 

opportunities for companies in the manufacturing, shipping, pharmaceutical, automobile 

and consumer information market. The findings showed that blockchain can be a 

suitable technology for diverse business fields. 

To answer the second research question about how blockchain can influence SCC in 

general, the theoretical CSCF was a supportive model to apply on the empirical 

findings. The data analysis showed that the blockchain technology positively influences 

all five features of the framework and therefore supports SCC. In addition, it offers 

further positive impacts such as time and cost reductions, improved efficiency, 

empowerment of customers, and awareness of sustainability. 
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The last research question focused on how the blockchain technology can influence 

companies’ way of information sharing and resulting trust issues. Mainly the role of a 

high level of transparency and data security were mentioned as key advantages of 

information sharing through the blockchain. The empirical findings showed that 

blockchain offers a safe way to store and share information and gives a good overview 

and control about the data because all transactions saved cannot be changed or deleted. 

That makes the technology safe against manipulation and counterfeit and increases the 

trust that the shared data is correct. However, the technology cannot enable complete 

trust between supply chain partners because it is necessary that actors meet certain 

requirements and work on their collaboration in advance. Nevertheless, power 

differences are decreasing, and intermediaries are not required which makes the 

interaction and information sharing between the supply chain partners easier and more 

trustworthy.  

By answering all research questions, the study shows the potentials of this new 

technology and presents how companies can implement it and benefit from it. 

6.2 Theoretical and Managerial Implications  

This study contributes both to the theoretical and managerial implications through 

connecting the new technology trend blockchain with one of the main strategies for 

improving performance in supply chains, SCC.  

For the theoretical contribution, first, the main research about SCC and blockchain 

technology was presented separately. In the next step, both topics were connected in the 

frame of reference to give an overview about existing literature and present how 

strongly the topics are connected. In the empirical study this connection was 

strengthened through the application of the blockchain technology on the CSCF. The 

five aspects of the framework were tested with a focus on the role of blockchain by 

applying the conducted information of the eight company cases as well as from the 

seminar and webinar. In addition, the framework was updated with new findings and 

expanded through including further impacts on SCC. The idea of testing an existing 

framework and generate new findings also supports the abductive approach of this 

study. The analyzed impacts of the framework as well as additional impacts contribute 

on how blockchain technology can influence SCC. These findings strengthen and 
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increase the current level of research about the connection between SCC and blockchain 

technology. All findings are supported through the use of triangulation and the analysis 

of different fields of application offer researchers the possibility to analyze the use of 

blockchain deeply in a variety of business contexts.  

The managerial implications mainly focus on the potentials of blockchain for companies 

and supply chains. Our analysis of company cases that offer own blockchain solutions 

gives insights about the variety of applications and potential industries. Since different 

industries were selected, the empirical findings show that the technology is suitable for 

multiple sectors. That helps practitioners to compare different solutions and find out if 

one solution might be suitable for the own business. In addition, the seminar and 

webinar as well as the interviews with an automobile supplier and an automobile 

manufacturer give insights about the expectations of companies from the technology. 

This perspective helps to not only concentrate on the positive aspects but also 

understand limitations and concerns. Practitioners can therefore use our findings to 

analyze if blockchain could be a solution to address own challenges and if the company 

is prepared to implement the technology. 

6.3 Limitations and Further Research 

Since this study addresses a fairly new topic, there are also some limitations. One of the 

main limitations is that the blockchain technology is still at an early stage and that many 

companies offering own solutions are only in the testing phase and just started with 

pilot projects. That means that the companies do not have much experience how 

successful their blockchain based products will be and which problems could occur if 

several companies use the product.  

Moreover, due to availability reasons, we mostly focused on the perspective of 

companies offering own solutions and had only two interviews with companies that are 

interested in implementing the technology. The problematic here is that many 

companies just started thinking about the use of the technology and do not want to share 

their plans in order to have a competitive advantage.  
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In addition, the two interviewees interested in an implementation both have a similar 

background, the automobile industry. It could have been interesting to interview 

participants from other industries to analyze if they have similar thoughts. Furthermore, 

interviews with consulting firms that have higher knowledge about different blockchain 

solutions, could have given a third perspective to the study. In addition, a limitation is 

the use of only secondary data in cases 7 and 8 due to availability reasons. Conducting 

of data through interviews would have further verified the results. 

The mentioned limitations already represent further research possibilities. In general, a 

research with a longer time horizon offers many opportunities to better understand the 

change in relationships and how blockchain can rearrange supply chain networks. In the 

future, there is probably the availability of companies that already implemented the 

technology. A complete analysis before, during, and after the implementation process 

could then give deeper insights about the impacts of the technology on SCC. As a single 

case study over a long period of time, the complete change process could have been 

analyzed to observe if relationships in the supply chain change through the technology. 

Moreover, the literature mentions additional fields of application for the technology 

such as for government programs or developing countries. A study on these fields could 

give further insights about the potentials of the technology in addition to companies or 

supply chains.  
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Appendix  

Interview Guides 

Before the start of an interview, we propose to record the interview. The recorded 

material is explained to be only available for the researchers during the analysis process 

and deleted afterwards. However, interview participants also get the opportunity to deny 

recording. 

First, a short introduction about ourselves and the project is explained to the interview 

participants. Moreover, the research purpose as well as the research questions are 

presented. In the second step, the interviewees are informed why they are suitable 

candidates for our research. It is explained that we conduct interviews with companies 

that are having experiences with the blockchain technology through being a provider for 

blockchain solutions or being interested in an implementation of the technology. 

After the introduction to the interview, the main questions are asked. A general draft of 

the asked questions is prepared in advance. Nevertheless, since this is a semi-structured 

approach, questions can be changed depending on the situation. In general, the 

questions for the interview participants are organized in three main topics: blockchain in 

general, blockchain solutions in supply chains, and reasons why to implement the 

technology. The questions are designed as followed: 
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Questions for blockchain companies:  

Blockchain:  

1) When did your interest in blockchain firstly arise?  

2) How do you work with blockchain in your company? 

2.1) How do you offer own applications/solutions? 

2.2) How do you work as a consultant which proposes different solutions from 

other companies to your clients? 

3) Which kind of clients do you work with? (Typical industries, company sizes etc.) 

4) What experiences have you made with the opinions of clients on blockchain? 

4.1) Has the client’s interest in blockchain changed over time? 

 

Blockchain solutions in supply chains  

1) What experiences do you have with blockchain applications in supply chains? 

2) What kind of opportunities do you see for blockchain solutions in supply chains? 

3) What are the limitations for the technology in supply chains? 

4) What are specific industries which might be especially interested in the technology? 

 

Reasons to implement blockchain technology  

1) Do your clients already have an idea how to implement blockchain technology?  

1.1) Do they know specific problem areas which the technology could resolve?  

1.2) Do you need to identify first how blockchain could help the company?  

2) In the literature many researchers stated that companies in a collaboration often face 

problems in information sharing and trust.  

2.1) What are your experiences with these challenges? 

2.2) Do you see other problematics in supply chains which could be solved 

through blockchain? 

3) Do you see possibilities how blockchain could solve trust issues? 

4) Have you noticed impacts on the relationship between supply chain partners during 

and after the implementation? 
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Questions for companies interested in the technology: 

 

Blockchain:  

1) When did your interest in blockchain firstly arise?  

1.1) Has your interest in blockchain changed over time? 

2) Is an implementation of blockchain technology already planned in your company? 

2.1) Are you involved in the implementation process?  

3) Why are you interested in implementing blockchain in your company? 

3.1) How do you want to implement blockchain in your company? 

4) Have you already made experiences with companies offering blockchain solutions? 

 

Blockchain solutions in supply chains  

1) What kind of opportunities do you see for blockchain solutions in your supply 

chain? 

2) Do you see potential limitations for the technology in your supply chain? 

3) Do you have a project where to implement blockchain? 

 

Reasons to implement blockchain technology  

1) How are your relationships with your supply chain partners? 

2) In the literature many researchers stated that companies in a collaboration often face 

problems in information sharing and trust.  

2.1) What are your experiences with these challenges? 

2.2) Are you facing any problems with information sharing? 

2.3) Are you facing any problems with trust issues?  

3) Do you see any possibilities how blockchain could affect these collaboration issues? 


