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Aim of the research is to investigate, on basis of four different perspectives, which barri-

ers inhibit the implementation of blockchain technology in the supply chain. 

Method used is a multiple case-study based on a qualitative research strategy using an 

inductive research approach. Therefore, ten semi-structured interviews were conducted 

with respondents who have specific knowledge of the supply chain, digitalisation and 

blockchain.  

Result & Conclusions shows that the barriers which hinder the implementation of block-

chain technology into the supply chain, are of human and system origin. Furthermore, 

interconnections and influences between the barriers were identified. It was shown that 

based on the current state of implementations in the supply chain, the barriers occur pre-

dominantly in the preliminary phase of implementation. 

Suggestions for further research is to conduct a single case study based on the barriers 

identified in this study, exploring change management approaches to overcome the bar-

riers. In addition, a single case study can investigate industry specific barriers. Based on 

this, research can be carried out to examine the different classifiable barriers with regard 

to the three phases of implementation. 

Contribution of the thesis to the international literature is the empirical research of the 

barriers occurring in the context of implementing the blockchain into diverse supply 

chains. It also indicates the origins of the examined barriers and how they affect each 

other.  

Keywords: blockchain technology; supply chain management; technology implementa-

tion; barriers; interconnections 
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Ziel der Forschung ist es, ausgehend von vier verschiedenen Perspektiven, zu unter-

suchen, welche Barrieren und Herausforderungen der Etablierung der Blockchain Tech-

nologie in der Lieferkette entgegenwirken können. 

Methodik der Studie ist ein multiple Fallstudie, die auf einer qualitativen For-

schungsstrategie mit einem induktiven Forschungsansatz basiert. Dazu wurden zehn 

semi-strukturierte Interviews mit Experten durchgeführt, die über Fachwissen hinsicht-

lich der Lieferkette, der Digitalisierung sowie der Blockchain Technologie verfügen. 

Ergebnis und Fazit zeigen, dass Barrieren menschlichen und systemischen Ursprungs 

sind und eine erfolgreiche Etablierung der Blockchain Technologie in die Lieferkette be-

hindern können. Darüber hinaus wurden Zusammenhänge und Einflüsse zwischen den 

Barrieren identifiziert. 

Empfehlungen für weitere Studien ist die Durchführung einer Fallstudie, die auf den in 

dieser Studie identifizierten Barrieren basiert und Ansätze des Change Managements zur 

Überwindung der Barrieren untersucht. Darüber hinaus kann eine Fallstudie entlang einer 

Lieferkette von Interesse sein, um branchenspezifische Barrieren zu analysieren. Aufbau-

end darauf können die unterschiedlich zu klassifizierenden Barrieren im Hinblick auf ihr 

Auftreten in den drei Phasen der Implementierung erforscht werden. 

Beitrag der Studie zur internationalen Literatur ist die empirische Erforschung der Bar-

rieren, die im Zusammenhang mit der Implementierung der Blockchain Technologie in 

vielfältigen Lieferketten auftreten können. Erweiternd wird der Ursprung der untersuch-

ten Barrieren sowie deren gegenseitige Beeinflussung aufgezeigt.  

Schlüsselwörter: Blockchain Technologie; Lieferketten Management; Technology Im-

plementierung; Barrieren; Zusammenhänge zwischen Barrieren   
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1. Introduction 
 
The introductory chapter presents the background of the study, the problematisation as 

well as the aim of the paper. Subsequently, the research question and research areas are 

provided. The chapter will give an overview about the content and the structure of the 

research.  

 

1.1 Background 
 
Over the years, the trend towards outsourcing, the growing global fragmentation of pro-

duction and the increased importance of intangibles, in addition to logistics, have brought 

supply chain management into focus (Storey, Emberson, Godsell & Harrison, 2006). 

Moreover, in long supply chains with many partners, the end customers (Apte & Petrov-

sky, 2016) are often uncertain about the original origin of the raw materials, products and 

their quality (Montecci, Plangger & Etter, 2019). Furthermore, the sustainability with 

which the products were produced is not transparent (Francisco & Swanson, 2018). Based 

on that, proofs of origin, as they exist in established supply chains, are intended to guar-

antee security and trust right up to the end customer. Several scandals within supply 

chains in the food and agricultural industries have shaken consumer´s confidence (Yeung 

& Yee, 2012) and challenged the sufficiency of existing systems (Kshetri, 2018).  

 

Currently, primarily centralised enterprise resource planning (ERP) systems (Seebacher 

& Schüritz, 2019) are used to control and monitor the supply chain (Jahanbin, Wingreen 

& Sharma, 2019). According to Jahanbin et al., (2019), these systems, with their central-

ised, exclusive and asymmetric features, are intransparent in terms of information, which 

can result in fraud and manipulation and raise concerns about security and trust. The aim 

was and is to facilitate control as well as to achieve cost reductions and short transit times 

in logistics (Storey et al., 2006), as well as for inter-organisational information systems, 

in which different parties interact in a network (Seebacher & Schüritz, 2019).  

 

In 2008, Nakamoto introduced the blockchain technology as a decentralised database, 

which is distributed and used via a peer-to-peer network. Through validation and cryptic 

verification, every transaction within this network is secured and stored unchangeably 

(Saberi, Kouhizadeh, Sarkis & Shen, 2019; Seebacher & Schüritz, 2017; Gupta, 2018). 
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This does not only offer increased security against manipulation, but also enables all net-

work participants to access authenticated data promptly (Saberi et al., 2019) and without 

having to resort to intermediaries (Allen, Berg & Markey-Towler, 2019). In the form of 

distributed ledger technology, blockchain technologies can serve as a database infrastruc-

ture in which information about goods is stored, authenticated and made accessible in a 

controlled manner (Allen, Berg, Markey-Towler, Novak & Potts, 2020). Through this, 

blockchain offer a decentralised cross-company, cross-industry or cross-state platform 

and can offer cost saving potentials especially through this feature (Allen et al., 2020).  

 

With regard to supply chain management in the globalised world economy, blockchain 

could bring added value through the digitalisation of processes. The main features of the 

technology, transparency, security and traceability, can offer added value in the form of 

process improvements and, as a result, more sustainability in supply chains (Dobrovnik, 

Herold, Fürst & Kummer, 2018; Saberi et al., 2019).  

 

Nevertheless, every innovation is accompanied by barriers that make it difficult to estab-

lish it. Figure 1.1 illustrates that the block-chain technology may face barriers before and 

during implementation in the supply chain, which can hinder the benefits of the technol-

ogy to become apparent. According to Saberi et al. (2019), these barriers can be divided 

into four categories which are related to business management. These include intra-or-

ganisational, inter-organisational, technical and external barriers. Based on these catego-

ries, specific problems can be identified whose significance for the successful implemen-

tation is still unclear. 

 

 
Figure 11.1 Background of Study (own)  
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1.2 Problematisation  
 
This study is issued due to the currently still young topic of the possible implementation 

of blockchain technologies in the supply chain. Due to the increasing inexorable digitali-

sation in industries is constantly revealing new insights and thus creates new gaps for 

further research. The introduction and use of blockchain technologies in supply chains is 

currently still at an early stage and requires more time to achieve the full acceptance, 

application and potential of this innovation (Francisco & Swanson, 2018; Sander, Se-

meijn & Mahr, 2018; Treiblmaier, 2018; Saberi et al., 2019).  

 

Already in 2017, Hackius & Petersen recommended that companies should therefore ad-

dress the issue and consider what measures they can take to implement blockchain tech-

nologies. Even though pilot projects have been underway for several years (Kshetri, 2018; 

White, 2018), some of the effects of the use of blockchain technology are unclear. These 

effects are evident from a technical-, organisational- and ultimately also from an econom-

ical- point of view (Stahlbock, Heilig & Voss, 2018; Saberi et al., 2019; Seebacher & 

Schüritz, 2019). Since the number of companies implementing blockchain technology is 

still very limited (Seebacher & Schüritz, 2019). 

 

Despite research already conducted, further research is necessary in the field of imple-

mentation barriers (Saberi et al., 2019) and the identification of causal relationships be-

tween them (Francisco & Swanson, 2018). Therefore, empirical research is necessary to 

establish a basis for a prosperous implementation of blockchain technologies. It is ques-

tionable whether the implementation of the blockchain technology will be successful in 

global trade, as this depends on the willingness of the parties (Van der Elst & Lafarre, 

2019).  

 

In particular, the implementation of the blockchain in business networks is confronted 

with barriers from the network context, so that further research in this field is necessary 

(Seebacher & Schüritz, 2019). From a business management point of view, the main 

question is what economical advantages it brings in the long-term. However, the block-

chain innovation is not only accompanied by advantages, so that the challenges should 

not be ignored. Therefore, research should be conducted in this context in particular, 

which looks at the establishment of the blockchain in the supply chain from several per-

spectives in order to identify barriers that they will face later on. Examining possible 
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barriers from different perspectives and their interrelationships can help to raise aware-

ness of possible barriers and to counteract them in early phases of implementation.  

 

Furthermore, it is questionable what influence individual barriers have on an implemen-

tation and to what extent they can counteract a possible positive added value of a digital 

supply chain. In addition, the results of this study may help to determine whether the 

application of blockchain technology in other business areas of the financial sector can 

be considered hype or necessary technological progress (De Filippi, 2017). 

 

 

1.3 Aim and Research Questions 
 

1.3.1 Aim 

The aim of this study is to examine, in the context of a multiple case study, the barriers 

and obstacles which could prevent or inhibit the implementation of blockchain technol-

ogy in the supply chain. 

This research is intended to provide an overview of current and potential obstacles asso-

ciated with the implementation of blockchain, which affect the success and potential fail-

ure of blockchain technologies in the supply chain. 

 

1.3.2 Research question 
Based on the described problem of blockchain implementation within the supply chain, 

the following Research Question can be formulated: 

RQ: What are the causes that inhibit the implementation of blockchain technology in the 

supply chain? 

 

Additionally, Investigative Questions were defined based on the research question in or-

der to gain a deeper comprehension of the barriers to implementation in the supply chain. 

Investigative Questions 

IQ: Which barriers are most problematic? 

IQ: What are the interconnections between the barriers? 
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1.3.3 Research areas 

This research will contribute to a better understanding of the barriers in the implementa-

tion of blockchain technologies in the supply chain. There will also be a better insight 

into which barriers are the biggest obstacles in implementation and where are intercon-

nections between them. 

 

1.4 Delimitations 
This study examines various global members of the supply chain to cover the broadest 

possible spectrum of supply chain participants The focus of the study is on the barriers of 

blockchain implementation and is limited to the recently published literature as well as 

available interview partners who have already dealt with the new innovation. 

 

 

1.5 Disposition 
The remaining part of the study is structured as follows and shown in Figure 1.2. Chapter 

two explains the core concepts of research and the principles of the topic for a better 

understanding of the issues. In the next chapter the qualitative method used is described. 

Chapter four shows the empirical results, which are critically analyzed in chapter five. 

Based on that, chapter six concludes by outlining the main contribution of the study, its 

limitations and possible approaches for further research. All sections of the study are in-

terconnected and structured so that the reader can comprehend it easily. 

 

Figure 21.2 Structure of the Thesis (own) 
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2. Theoretical Framework 
 
This chapter explains basic concepts and theories for a better understanding of the topic. 

First, it gives an introduction how blockchain technology works and what advantages it 

can have at different levels. Four categories of barriers are described, which are the 

basic elements for the following chapters. Finally, some already established applications 

in practice are mentioned. 

 

2.1 Blockchain Technologies 
 
2.1.1 Technologies 
Blockchain technology first became known with the release of the cryptocurrency Bitcoin 

by Nakamoto (Nakamoto, 2008). The potential of the technology was quickly recognised 

as well as the possibilities and disruptive effects on economic sectors. Numerous appli-

cations of the technology, which can question existing business models, were identified. 

(Dujak & Sajter, 2019) 

The blockchain is a decentralised database distributed and used over a peer-to-peer net-

work (Nakamoto, 2008), in which information and transactions are timestamped, stored 

in blocks, and linked together in chains (Rückeshäuser, Brenig & Müller, 2017; See-

bacher & Schüritz, 2017). Once a new transaction is created and added as a “block”, it 

must first be verified and approved by the majority of the network before it is secured by 

a cryptographic hash and stored on the decentralised nodes of the network (Saberi et al., 

2019). The “hash”, a so-called digital identity, as well as “batches” of the last valid trans-

action with a timestamp is then added to the block to secure its authenticity and unchange-

ability (Gupta, 2018). Thereafter, each block has the hash of the previous block, so the 

blocks are connected by these hashes (Gupta, 2018), single blockchain can no longer be 

changed due to the verification through the hashes and represents an unchangeable history 

of previous transactions (Seebacher & Schüritz, 2017), as well as a block cannot be in-

serted between two existing ones in the chain (Gupta, 2018).  

Consequently, the creation of a verified unalterable chain of blocks, stored decentrally, 

increases the security against manipulation and the trustworthiness of the data (Saberi et 

al., 2019). Blockchain technology and other distributed ledger technologies are often 

summarised under the generic term blockchain. The decentralised technology enables 

trusted transactions and data exchange without relying on traditional intermediaries. (Al-

len et al., 2019) The technology on which the blockchain is based is characterised above 
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all by its features of decentralisation, transparency and real-time availability of data, 

traceability and security through immutability (Tijan, Aksentijevic, Ivanic & Jardas, 

2019). 

 

2.1.2 Smart contracts 

The concept of smart contracts was first introduced by Szabo in 1994 (Tapscott & Tap-

scott, 2018). A smart contract is a digital agreement that defines a business transaction 

and is stored in the blockchain (Morabito, 2017). Therefore, it is automatically part of a 

transaction and no human actions are required (Treiblmaier, 2018). In contrast to conven-

tional contracts, the focus here is on low-cost transfers and the automation of transfers 

based on a decentralised network on a global level (Cong & He, 2019). Furthermore, a 

smart contract offers higher security, lower costs and fewer delays than traditional con-

tracts (Gupta, 2018). With smart contracts, contractibility can be increased, and building 

on this, enforceability, so that payment flows can operate automatically. However, an 

increase in contractibility would require a stronger distribution of information, the ac-

ceptance of which is questionable in the economic sector (Cong & He, 2019). In particu-

lar, smart contracts are suitable for supply chains that are rather temporary and frag-

mented and include several levels with many suppliers and contractors (Wang, Singgih, 

Wang & Rit, 2019b). 

 

 

2.2 General Meaning of Supply Chain 
 
A supply chain is a relative, cross-company interdependence of two or more legally in-

dependent companies and institutions (Stadtler, 2015). It includes all parties involved, 

from the suppliers of the raw materials to the producers and intermediaries to the end 

customer (Neubert, Ouzrout & Bouras, 2018). In addition to the value-added parties in 

the supply chain, the logistics parties and the transportation of goods between the parties 

are today also a major part of the supply chain (Casado-Vara, Prieto, De la Prieta & 

Corchado, 2018).  

 

The collaboration across the legally separated organisations is essential for an effective 

and competitive supply chain (Stadtler, 2015). Global supply chains are intricate systems 

that face a number of uncertainties and challenges in terms of control and management 

across all parties (Manuj & Mentzer, 2008). Information Technologies (IT) has led to 
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improvements in supply chain management regarding the collection, process, and dis-

semination of data in the area of cross-company collaboration (Neubert et al., 2018).  

 

In addition to the coordination and cooperation of the members of the supply chain, the 

reduction of risks and uncertainties also plays a decisive role in the supply chain manage-

ment (Kshetri, 2018). Paper-based documents are used along the supply chain (Poszler, 

Ritter & Welpe, 2019), which represent a potential economic risk due to the loss, manip-

ulation or falsification of the documents (Hackius & Petersen, 2017). Furthermore, based 

on the ever-increasing transport volume (Casado-Vara et al., 2018), the physical transfer 

of the freight documents is a time-consuming (Ream, Chu & Schatsky, 2016) and cost-

intensive factor (Hackius & Petersen, 2017). Freight documents, such as the bill of lading, 

fulfill several different functions and can represent the right of ownership of the freight. 

This legal obligation requires the physical existence of the original documents. (Stahlbock 

et al., 2018)  

Additionally to the originality of the documents, on which the company must rely, organ-

isational boundaries pose a hurdle because companies cannot verify proactively whether 

contractual clauses have been met or not (Mendling, Weber, Aalst, Brocke, Cabanillas, 

Daniel, … & Zhu, 2018). Furthermore, the clear traceability to the place of origin and the 

current location in the supply chain plays an increasingly important role (Petersen, 

Hackius & Von See, 2018). On one hand, the sustainability, origin and value chain of a 

product is increasingly relevant for customers (Jahanbin et al., 2019; Francisco & Swan-

son, 2018). On the other hand, the traceability is gaining more importance, especially 

within the food supply chain due to several food scandals (Montecchi et al., 2019; Kshetri, 

2018; Saberi et al., 2019).  

 

 

2.3 Benefits of Implementation  
 
2.3.1 The three main drivers of blockchain technology 

Transparency, traceability and security are described as the three main drivers of block-

chain technology in literature (e.g. Francisco & Swanson, 2018; Imeri, Feltus, Khadraoui, 

Agoulmine & Nicolas, 2018; Tijan et al., 2019; Treiblmaier, 2018). If these three com-

ponents are provided, more flexibility in the transactions can be achieved (Korpela, Hal-

likas & Dahlberg, 2017; Kshetri, 2018).  
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2.3.1.1 Transparency 

Transparency as characteristic can be interpreted as one of the main advantages of the 

blockchain innovation (Apte & Petrovsky, 2016). It offers increased supply chain trans-

parency (Francisco & Swanson, 2018) which leads to a possible major benefit of block-

chain technology, for example in the logistics industry (Tijan et al., 2019). This transpar-

ency can be achieved by the technical fact that the block has a copy of all operations and 

cannot be changed (Khan & Salah, 2018). In addition, the enhanced transparency is in-

tended to grow confidence in transactions (Eljazzar, Amr, Kassem & Ezzat, 2018) by 

improving information through decentralisation, openness and authenticity of data (Wang 

& Qu, 2019). These include the track and trace functions (Zhu & Kouhizadeh, 2019) as 

probably the most important applications of blockchain technology (Wang & Qu, 2019), 

and can develop the supply chain further (Francisco & Swanson, 2018). Furthermore, 

unexpected situations can be handled in real time (Treiblmaier, 2018). Through more vis-

ibility, the whole network has equal accessibility to the information and what is “provid-

ing a single point of truth” (Tijan et al., 2019: 4). Additionally, transparency enables to 

compare products on the markets according to input and output ratios. This can be used 

as an analysis to possibly revise or even remove own products and processes from the 

market (Zhu & Kouhizadeh, 2019). 

 

2.3.1.2 Traceability 

The increasing transparency mentioned above enables easier traceability (Poszler et al., 

2019). It should facilitate product traceability by making information and origin more 

easily accessible and thus improving product safety and quality (Saberi et al., 2019). The 

traceability function has a positive effect on various purposes (Lu & Xu, 2017). For ex-

ample, it enables company goals to be achieved, as the origin of the raw materials can be 

traced right through to the end product or service for all parties involved and the quality 

of the products can therefore be verified (Lu & Xu, 2017). Based on that, it can also 

influence and enhance the decision-making process of customers, so that in the end the 

customer can be more satisfied with his product (Tijan et al., 2019). Traceability also has 

an impact on sustainability because it can better prove compliance of human rights in 

terms of fair and safe working conditions (Kshetri, 2018). Furthermore, the relationship 

between transparency and traceability in the supply chain cannot be described as simple 

and linear (Dominguez, Cannella, Barbosa-Póvoa, & Framinan, 2018). More transpar-
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ency can lead to better traceability. However, better traceability cannot lead to more trans-

parency, except for supply chains that consist of many participants with strong relation-

ships (Francisco & Swanson, 2018). Nevertheless, traceability processes are complex and 

dynamic, because of the several involved partners (Lu & Xu, 2017). Due to the complex-

ity within a network, errors can occur resulting in incomplete or missing information, 

which in turn hinders traceability (Francisco & Swanson, 2018). 

 

2.3.1.3 Security 

Security plays an important role in almost all areas (Morabito, 2017) and is often required 

as a condition for doing business (Hackius & Petersen, 2017). Through blockchain inno-

vations the security is increasing (Tijan et al., 2019), because transparency and traceabil-

ity leads to new types of trust (Treiblmaier, 2018; Khan & Salah, 2018). Software proto-

cols are used to implement basic security mechanisms to hinder tampering and misuse of 

power (Roßbach, 2018) to create a new form of trust. The decentralised and consensus-

oriented blockchain ensures that each partner is responsible for its individual role in the 

transaction as a whole, thus avoiding conflict, even in exponentially growing networks 

(Kshetri, 2017). Furthermore, based on the security aspect privacy is also guaranteed. 

Actions are carried out anonymously thanks to encryption (Puthal, Malik, Mohanty, Kou-

gianos & Yang, 2018), so the participants do not know with whom they interact. 

In addition, more security in transactions can give companies a competitive advantage as 

well as new entrants can also benefit from the innovation and generate advantages within 

the supply chain (Francisco & Swanson, 2018). Nevertheless, there are still security gaps 

as the technology is still in development (Babich & Hilary, 2019). Moreover, security is 

always progressive and not fixed, so that it is questionable whether a pure responsibility 

at the software level without effective correction possibilities is suitable for a broad es-

tablishment (Roßbach, 2018).  

 

2.3.2 Triple-bottom-line 

2.3.2.1 Economical performance 
The implementation of blockchain technology in the supply chain can have many eco-

nomic effects. Petersen et al. (2018) identified that in particular the characteristics of the 

blockchain which include tracking of goods within the supply chain, tracing back to the 

point of origin and options regarding the financing of trades have an economic impact. In 
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addition, Kshetri (2018) states that blockchain technology within the supply chain is par-

ticularly visible through effects such as reduced costs and uncertainties and at the same 

time increased process speed, data security and quality. This makes blockchain based 

processes faster, more effective and more cost-efficient than traditional supply chain man-

agement processes (Chod, Trichakis, Tsoukalas, Aspegren & Weber, 2019), and could 

change the way business is done by what, how and where it is done (Allen et al., 2019). 

In particular, inter-organisational processes can be executed without an intermediary, 

trade financing can be facilitated (Chod et al., 2019) and processes with third parties that 

are not trusted can be more secure (Mendling et al., 2018). Therefore, the blockchain can 

contain data about the liquidity or the financial trustworthiness of the trading partner (Ja-

hanbin et al., 2019).  

 

Beyond these internal and inter-organisational processes, the usage of blockchain in the 

supply chain can have indirect economic effects. The blockchain offers the possibility to 

link physical objects with a digital identity, so that the authenticity of the products as well 

as their origin can be proven within the framework of traceability (Montecchi, 2019). As 

consumers become more aware of the sustainability of the products they buy and their 

supply chains (Jahanbin et al., 2019), this could lead to competitive advantages or incen-

tives to buy.  

 

2.3.2.2 Social advantages 

There are also advantages for the state and society (Ølnes, Ubacht & Janssen, 2017) in 

terms of transactions and information exchange. Blockchain technology can be used by 

governments to automate contract negotiations and reduce the need for centralised agen-

cies (Morabito, 2017). With blockchain technology, all transactions and information pro-

cesses along a supply chain, especially with the government, can be executed. Such gov-

ernment applications are diverse and include digital identity, e-voting, as well as the stor-

age of court decisions, tax records, and criminal records (Ølnes, Ubacht & Janssen, 2017). 

Using blockchain technologies, transactions in a supply chain can be executed fully au-

tomatically and a simple and fast exchange of information between users can be achieved. 

In order to avoid discrepancies, smart contracts are used in this case to regulate transac-

tions (Ølnes et al., 2017) and make processes faster (Francisco & Swanson, 2011). Fur-

thermore, blockchain technology can ensure document security and originality through 

traceability, security auditing and transactions security (Francisco & Swanson, 
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2011). Even though society is not yet aware of the social benefits of blockchain technol-

ogy (Grech & Camilleri, 2017), a trend towards social responsibility in the supply chain 

is emerging (Francisco & Swanson, 2018). The social benefits of blockchain technology 

in the supply chain are particularly evident in its ability to provide unalterable and trans-

parent traceability. This makes it possible to trace a product back from its origin, to prove 

its origin and thus to provide evidence of sustainably produced and fair traded products 

(Kshetri, 2018). In particular, this is important when it comes to the proof of sustainably 

produced and fair traded products (Kshetri, 2018).  

 

2.3.2.3 Influences on the environmental network  
Blockchain technologies can help make supply chains more sustainable, enable the track-

ing of sustainable practices and offers great potential for economic, social and environ-

mental impacts (Saberi et al., 2019). According to Grech & Camilleri (2017), the end of 

a paper-based certification system can be expedited by the blockchain technology because 

this digital transmission method is simpler and less complicated (Francisco & Swanson, 

2018). Since money and documents are transferred virtually and no printing processes are 

required, this innovation can be interpreted as sustainable. Only a few natural assets are 

needed to take advantage of this transaction opportunity, such as the creation of a credit 

card. (Giungato, Rana, Tarabella & Tricase, 2017)  

Furthermore, the accurate tracking and identification of inferior products can reduce un-

necessary resource consumption and greenhouse gas emissions. Traceability and trans-

parency can ensure that supposed green products are indeed environmentally friendly. 

For example, the carbon dioxide footprint can be better determined. In addition, increas-

ing transparency can prevent fraud and thus generate benefits for the emissions trading 

process. (Saberi et al., 2019)  

Nevertheless, the real sustainability is questionable, as the costs and effort involved in 

establishing this system increase almost as much as the costs of exploiting a natural re-

source (Giungato et al., 2017). 
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2.4 Barriers of Blockchain Technology Adoption 
 
2.4.1 Intra-organisational barriers 
Initially, the implementation of blockchain technologies within companies can lead to 

financial restrictions. The implementation of blockchain technologies requires high 

costs in order to successfully integrate the technology into the company. On the other 

hand, it provides possibilities to execute data transactions securely and at low rates which 

leads to a cost-efficient and flexible supply chain. (Korpela et al., 2017) 

Especially at the beginning, the costs for acquisition and implementation of new technol-

ogies are high (Heilig, Lalla-Ruiz & Voß, 2017). Furthermore, the training for employees 

to deal with these changes is also expensive but nevertheless necessary (Rohleder, 2017). 

Therefore, high investments have to be made at the beginning in order to integrate this 

technology into the company. By reducing workload and time savings, profits can be 

made, but only after the technology has been successfully used over a longer period of 

time (Dobrovnik, Herold, Fürst & Kummer, 2018; Hinckeldeyn, 2019).  

 

Furthermore, obstacles in organisational cultures and organisational policies can be 

described as an intra-organisational barrier. The corporate culture can be influenced by 

the establishment of the blockchain technology, however, new organisational guidelines 

are necessary (Mendling et al., 2018). With the implementation of the blockchain tech-

nology there is a new distribution of roles as well as responsibilities and competencies 

shift (Mendling et al., 2018). One example is innovation policy. In recent years, institu-

tional innovations have been rare events in an organisational environment. It was rather 

characterised by stable economic models that developed over a long period of time (Allen 

et al., 2020). However, modern innovations have led to increasing changes and adjust-

ment pressures for companies. This means that adjustments must be made within the 

company to the corporate culture and policies, as the implementation of blockchain tech-

nologies leads to different ways of working (Allen et al., 2020).  

 

Moreover, there is an absence of knowledge and tools for blockchain implementation 

(Korpela et al., 2017). So far there is no consistent standardisation, so that companies lack 

guidance on how to handle the technology efficiently (Fridgen, Radszuwill, Urbach & 

Utz, 2018). Additionally, the long-term success of blockchain technologies is unidentifi-

able, so that it is associated with risks and a successful implementation can be inhibited. 
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However, the lack of knowledge about the long-term success of the implementation can 

be partly compensated by a stable environment (Sternberg & Baruffaldi, 2018). 

 

In addition, a long approval period due to a lack of willingness to change technology 

and misconceptions about the technology (Poszler et al., 2019) can be examined. The 

implementation of a technology can be rejected if this is accompanied by changes in the 

company structure (Jharkharia & Shankar 2005), which limits a far-reaching implemen-

tation process. As a result, diffusion with blockchain technologies is slow (Korpela et al., 

2017). 

 

2.3.2 Inter-organisational barriers 
The success of implementing blockchain technology as a cross-company software solu-

tion in the supply chain depends on the behavior and relationships of the partners. A suc-

cessful implementation does not only require the relationship of individual partners 

within the supply chain, but also the participation of a majority or all partners (Seebacher 

& Schüritz, 2019). 

 

The exchange of data and information via blockchain can make the supply chain faster 

and more secure in terms of traceability (Van Hoek, 2019), while transparent data can 

create fears and anxieties that unintentional shared data may be passed on to other mem-

bers (Wang, Han & Beynon-Davies, 2019a). In particular, supply chain members believe 

that shared data could lead to competitive disadvantages (Imeri, Agoulmine, Feltus & 

Khadraoui, 2019). 

 

The information exchange often only takes place with the direct partners, but not beyond 

several levels of the supply chain, which makes the creation of uniform standards more 

difficult (Kembro & Selviaridis, 2015) and illustrates the unwillingness to share infor-

mation. This can also be reinforced by a power asymmetry between members of the sup-

ply chain (Kembro & Selviaridis, 2015). 

 

In addition, the cost of implementation into the supply chain can be a hurdle for individual 

members and a reason for lack of acceptance of technological change and lack of collab-

oration. Financial and personnel restrictions, especially for small and medium enter-
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prises (SMEs) (Wang et al., 2019a) can, in addition to the incalculable costs of imple-

mentation in large supply chains (Van Hoek, 2019), lead to a lack of acceptance of tech-

nological innovation within the network. Especially, when the added value of the imple-

mentation is not seen (Wang et al., 2019a). 

 

Parallel to the collaboration related barriers, there is also a new distribution of roles 

within the blockchain among the participants in the supply chain. Especially in the im-

plementation phase of the technology in the supply chain, companies have to take on new 

and unknown roles, which can have a deterrent effect on the companies (Seebacher & 

Schüritz, 2019). Contrary to this, this new distribution of roles can also lead to the intro-

duction of the blockchain if the supply chain members are coerced by another member 

(Kshetri, 2018; Seebacher & Schüritz, 2019). 

 

2.4.3 Technical barriers 
A lack of access to technology (Saberi et al., 2019) is often a major problem within a 

supply chain. In order to gain added value from a digital supply chain, the necessary in-

formation must be transparent for all participants in the supply chain (Apte & Petrovsky, 

2016) as well as all participants must use the same method or technology. However, this 

is not possible due to the different possibilities of several enterprises. For example, not 

all companies are able to afford the high establishment costs (Korpela et al., 2017). 

  

Moreover, the blockchain technology is at an immature state of development (Tijan et 

al., 2019). Since the establishment in the supply chain is still at an early stage, problems 

may arise for which there are no yet solutions, as not all possible problems have been 

investigated (Kim & Laskowski, 2018). 

  

Although if blockchain technology is characterised by its immutability, forgery and fal-

sification of data can not be completely prevented, which may lead to a lack of security 

(Conte de Leon, Stalick, Jillepalli, Haney & Sheldon, 2017). Another factor is the human 

being, who can create or gather wrong data by handling the blockchain technology (Saberi 

et al., 2019). An example is the user's private key, which is used in a blockchain to au-

thenticate the user. Due to the decentralised structure of the blockchain, the user is re-

sponsible for this himself. This key must be imported for a transaction and can be stolen 
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during the process. Since there is no monitoring party, it is almost impossible to identify 

the offender. (Li, Jiang, Chen, Luo & Wen, 2017) 

 

Another problem is awareness raising through negative publicity. Errors, even if cor-

rected, remain visible in the blockchain and along the entire supply chain network (Fran-

cisco & Swanson, 2018). Furthermore, incidents with the blockchain can lead to negative 

headlines in the media. These can influence companies and employees regarding their 

attitude towards blockchain (Hsieh, Vergne & Wang, 2017). This can have a negative 

effect on other interested parties of the blockchain technology, as data security has a high 

priority in companies. This is not guaranteed in case of manipulation or uncertainty. Thus, 

potential customers of the technology can be influenced and lost by negative experiences 

and announcements (Campbell, Gordon, Loeb & Zhou, 2003). 

 

2.4.4 External barriers 
The introduction of blockchain technologies within the supply chain can be conditioned 

or inhibited by external influences.  

The competition can represent such a possible factor. Within the framework of a techno-

logical trend around blockchain and in order to maintain competitive, blockchain based 

technology is adapted, even if these circumstances are not suitable for the existing supply 

chain and do not offer added value (Seebacher & Schüritz, 2019).  

 

In addition, legal aspects and laws can be a crucial hurdle in the introduction of block-

chain technology into the supply chain. In times of globalisation, supply chains are glob-

ally networked and goods traffic within them is a complex topic from a legal point of 

view due to a multitude of different actors and laws (Wang et al., 2019a). Moreover, it is 

aggravating that there is still no clear legal rule or act regarding the use of blockchain 

technology. Legal uncertainties can therefore constitute an external barrier and an obsta-

cle to implementation (Poszler et al., 2019; Seebacher & Schüritz, 2019; Wang et al., 

2019a). 

 

  



Philipp Manuel Block & Sophia Katharina Marcussen 

 17 

2.5 Theoretical Framework Model 
 
Based on the aforementioned theories, the following model (Figure 2.1) is developed. It 

distinguishes between four categories to cover all perspectives around the supply chain. 

Each category represents a specific problem area that needs further examination. 

 

The first category describes the intra-organisational barriers that deal with the following 

issues within the company. These include financial aspects (Korpela et al., 2017; Heilig 

et al., 2017), organisational structures (Mendling et al., 2018; Allen et al., 2020) as well 

as the lack of knowledge and handling of technology (Korpela et al., 2017; Fridgen et al., 

2018; Sternberg & Baruffaldi, 2018). 

  

Within the second category, the focus is placed on the inter-organisational barriers that 

describe the company's operations with partners and customers. These include the feared 

competitive disadvantage due to an increased exchange of data (Imeri et al., 2019; Wang 

et al., 2019a), the implied unwillingness among actors (Kembro & Selviaridis, 2015) and 

the indisposition of new roles in the supply chain (Seebacher & Schüritz, 2019). 

  

The third category deals with technical barriers, which refer to technology as such. These 

include a lack of access to technology (Apte & Petrovsky, 2016), still existing security 

gaps (Tijan et al., 2019; Conte de Leon et al., 2019; Kim & Laskowski, 2018; Li et al., 

2017) as well as the influence of negative publicity (Hsieh et al., 2017; Campbell et al., 

2003). 

  

The external barriers are included in the fourth category. These are influencing the im-

plementation from the outside and include competitiveness (Seebacher & Schüritz, 2019). 

Furthermore, the existence of legal aspects and laws poses problems, but on the other 

hand the lack of clear guidelines can lead to uncertainties (Poszler et al., 2019; Seebacher 

& Schüritz, 2019; Wang et al., 2019a). 

  

All four components combined from the framework of possible barriers in the implemen-

tation of blockchain technology into the supply chain. 
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Figure 32.1 Theoretical Framework Model - Four Perspectives of Barriers (own, influenced by Saberi et al., 2019) 
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3. Methodology 
 
In the following chapter the method used in this study is discussed in detail. The proce-

dure for collecting the empirical and secondary data and processing is explained step by 

step regarding the aim and research questions. Furthermore, the trustworthiness and 

ethical aspects of the thesis are outlined.  

 

3.1 Research Strategy 
 
There are two possible strategies for conducting research, the qualitative and the quanti-

tative approach (Bryman & Bell, 2015).  

Qualitative research involves a comprehensive analysis of a phenomenon (Doz, 2011) in 

the form of an open research strategy (Bryman & Bell, 2015). The aim is to develop new 

theories and concepts at the micro level. After a research question has been established, 

there are non-standardised measurements to generate as detailed information as possible. 

This will be explained in Section 3.4.1. Following this, an interpretative evaluation is 

performed to obtain a more in-depth analysis (Bansal, Smith & Vaara, 2018). In contrast 

to quantitative research, qualitative research can achieve a higher contribution and a better 

understanding of the research topic (Bryman & Bell, 2015). Qualitative research enables 

results through interpretation of inductive examinations and model creations on their ba-

sis, as a big advantage. This inductive approach is explained in more detail in Section 3.3. 

 

This study uses the qualitative approach because of the above-mentioned reasons. The 

blockchain technology is still in its infancy and new research gaps evolve. As result, there 

is a lack of available studies on the research topic and barriers during the implementation 

process of blockchain technology in supply chain. The qualitative approach is considered 

more sensible to contribute to the better understanding of the problem in the context of 

supply chain. In addition, a qualitative study can support the development of theories with 

the help of analysis, in-depth interpretations and the illumination of various aspects in 

this new research field (Doz, 2011). Therefore, this research has focused on four main 

categories of barriers. 

The qualitative approach chosen in this paper also aims to provide a better insight into 

the main barriers during blockchain implementation into the supply chain that may be 

responsible for constraints of a successful and broad implementation.  
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Nevertheless, qualitative research may be limited in reliability, which makes it more im-

portant to analyse the strength of qualitative data (Gephart, 2013). The exact procedure 

to ensure this is explained in more detail in Section 3.6. 

 

 

3.2 Research Design 
 
Various research designs such as case studies, experimental, comparative or cross sec-

tional designs can be applied in the field of qualitative research (Bryman & Bell, 2015; 

Saunders, Lewis & Thornhill, 2009). For this thesis, the design of a multiple case study 

was chosen. Supply chains include a variety of companies that differ in size, role within 

the supply chain and industry. The use of a multiple case study design offers the possibil-

ity to produce realisable results through a plurality of cases and the verification of the 

occurring results within them (Saunders et al., 2009). Therefore, multiple case studies are 

preferable to a single case study (Yin, 2003). Furthermore, the research design enables to 

identify the case-specific barriers, to compare them with the barriers of other cases. This 

allows to draw case-specific or generalised conclusions (Bryman & Bell, 2015), regarding 

the size of the company or the position within the supply chain based on the different 

cases. This is important from the authors' point of view due to the diversity within the 

supply chain, but also because of the characteristics of the supply chain as a network of 

members (Dominguez et al., 2018). 

 

The thesis presents selected cases within Section 3.4.2. These cases include a broad spec-

trum of actors within the supply chain, from T1 suppliers to manufacturing companies, 

medium-sized logistics companies, retailers and end customers. Companies of all sizes 

are covered, from SMEs with hidden champions to market leaders and global leaders. 

What all these cases have in common are the different positions within the supply chain 

and their cooperation across company boundaries within the supply chain. Furthermore, 

the blockchain technology would affect all companies in the case of implementation into 

the supply chain and the cases would pose corresponding individual as well as supply 

chain specific challenges. 
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3.3 Research Approach 
 
In research, a distinction is made between two research approaches, the inductive and the 

deductive. In an inductive approach, theory is the result of research based on observations 

of reality and real data (Bryman & Bell, 2015). The deductive approach, on the other 

hand, collects data to confirm or reject a previously established or existing theory 

(Gummesson, 2005). 

 

The blockchain technology is still a relatively new topic, especially regarding the imple-

mentation within the supply chain. For this reason, the authors opted for an inductive 

research approach for this thesis. The inductive approach seemed to be appropriate, since 

there is so far limited literature on the problematising and research gap raised in the prob-

lematisation and the authors are keen to contribute to the literature in this field with their 

findings and approaches. 

 

 

3.4 Data Collection 
 
3.4.1 Primary data and interview methods 
Primary data can be characterised as data collected by the researchers and authors them-

selves for the research purpose (Bryman & Bell, 2015). It can be obtained by a variety of 

methods, depending on the research discipline, e.g. surveys within a target group, differ-

ent types of interviews, independent observations and experiments (Walliman, 2011).	

The conducting of interviews is regarded as the most widespread (DiCicco-Bloom & 

Crabtree, 2006) and important method of qualitative research (Bryman & Bell, 2015) and 

provides an effective way to get detailed information through flexible customisation and 

applicability (Walliman, 2011). 

 

The interviews conducted in this thesis are based on a semi-structured interview. Semi-

structured interviews are the most common interview method within qualitative research 

and offer, in addition to open questions, the opportunity to react to the respondent's an-

swers with spontaneously formulated additional questions (DiCicco-Bloom & Crabtree, 

2006). The semi-structured interviews were mainly conducted in German, at the request 

of the interview partners. This wish was fulfilled as possible misunderstandings and ques-
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tions for non-native English speakers were avoided and the authors hoped for more de-

tailed answers by avoiding a language barrier. After the transcription, the interviews were 

translated from German into English and their meaning and content were checked against 

the original interview. 

 

3.4.2 Interviewees 
To get an overview of the barriers regarding the implementation of blockchain technology 

in the supply chain, the authors did not focus only on one company. Therefore, companies 

of different sizes and roles within the supply chain were examined in a multiple case 

study. The reason for this is on the one hand the limited number of companies that have 

implemented blockchain technology completely. On the other hand, the supply chain usu-

ally consists of more than two companies, so that for this spectrum of companies and 

roles within the supply chain, completely different barriers can occur. Furthermore, the 

implementation of blockchain in supply chains is in a very early stage, so that complete 

supply chains based on blockchain technology are the exception or only exist in pilot 

projects. Therefore, a consultant and expert for innovation management as well as an 

expert for blockchain and digitisation are also included to gain better insight in the actual 

status of implementation. 

The following Table 3.1 provides an overview of the respondents and their knowledge of 

the blockchain technology. 

 

 
 
 
Basic: The respondent is knowledgeable about the basic aspects 

of the blockchain technology, but has no practical experiences 

yet. 

 

Advanced: The respondent has already studied the blockchain 

technology extensively and worked with a possible implementa-

tion or within proof of concepts. 

 

Specialised: The respondent has in-depth knowledge of the tech-

nology and the application of blockchain technology in the sup-

ply chain. 

 
 

 

Respondent  Level of Knowledge  
about Blockchain 

1 Specialised 

 2 Basic 

3 Basic 

4 Advanced 

5 Advanced 

6 Advanced 

7 Specialised 

8 Basic 

9 Specialised 

10 Specialised 

Table 13.1 Overview of Knowledge Level (own) 
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The companies were first contacted and familiarised with the research area and were in-

formed about the possibility of an anonymous interview. 

Table 3.2 provides an anonymous overview of the companies and persons interviewed. 

In particular, the positions of the interviewees within the companies are listed in order to 

highlight the background and experience of the person with regard to the supply chain 

and/or IT. The interviews were conducted by telephone and via video call. At the begin-

ning of each interview, the interview partners were asked if they agreed to record the 

interview and then transcribe it. In addition, the interviewees were again informed about 

the possibility of anonymity through leadership and were explicitly asked whether the 

name of the respondents or the company may be mentioned. For reasons of uniformity, it 

was decided to make the respondents and companies generally anonymous, as this also 

resulted in increased openness on the part of the respondents. Towards the end of the 

interview the interviewees had the opportunity to ask any questions that might have had 

arisen. In addition, the interviewees were asked for permission to contact them via email 

in case of queries. In return for participation and their willingness to be interviewed, the 

respondents were informed that the results and the study would be handed over to them 

as soon as the thesis was submitted, accepted and published via the diva portal.  

Interviewees Industry Role of interviewee Role in 
supply chain 

Revenues 
2018 

Respondent 1 
(R1) 

Logistics Product owner blockchain 
implementation 

Logistics  40 - 50  
billion EUR 

Respondent 2 
(R2) 

Logistics Associate Managing Director Logistics and 
packaging 

8 million 
EUR 

Respondent 3 
(R3) 

Manufacturing  
industry 
 

Senior Director  
Global Supply Chain 

Manufacturer and 
distributor  
 

500 -700 
million EUR 

Respondent 4 
(R4) 

Automotive 
industry 

Head of Logistics T1 supplier  
Automotive  

80 -100  
million EUR 

Respondent 5 
(R5) 

Logistics Head of Digitalisation Logistics  
  

1 - 2 billion 
EUR 

Respondent 6 
(R6) 

Timber industry  Project Manager SME - timber 
construction 

3 -5 million 
EUR 

Respondent 7 
(R7) 

Pharmaceutical  
industry 

Part of a digital innovation 
group 

Pharmaceutical 
manufacturer and 
distributor  

30 - 40  
billion EUR 
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3.4.3 Secondary data 

The use of secondary literature in qualitative research is essential as it can offer valuable 

information on the context of phenomena based on several sources and contribute more 

to the overall perspective (Blumberg, Cooper & Schindler, 2011). Especially at the be-

ginning, secondary literature helps to gain a deeper understanding of the subject and to 

gather information about the context of the research (Blumberg et al., 2011). Scientific 

books, scientific articles in renowned international journals, company documents, web-

sites and various databases were used. These resources were searched for relevant eco-

nomic information (Bryman & Bell, 2015). To ensure the quality of the secondary data, 

scientific databases such as Emerald, EBSCOhost and ScienceDirect were used, next to 

Google Scholar. Nevertheless, errors and limitations in the validity of secondary literature 

may occur, so it is also necessary to identify primary data (Bryman & Bell, 2015). Fur-

thermore, reviewing literature can be either systematic or narrative. While systematic re-

view improves the reliability of literature research, narrative review offers more flexibil-

ity and is more suitable for inductive and qualitative research approaches (Bryman & 

Bell, 2015). To obtain as broad a range of information as possible, this research has pro-

ceeded a narrative approach. 

 

  

Respondent 8 
(R8) 

Logistics  Managing Director 
 

Cargo and ware-
house logistics 

12 -15  
million EUR 

Respondent 9 
(R9) 

Consultancy  Managing Director  - - 

Respondent 10 
(R10) 

Blockchain expert 
(Prof. Dr. Philipp 
Sandner) 

Head of Frankfurt School 
Blockchain Center 

- - 

Table 23.2 Key Information about Interviewees (own) 
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3.5 Data Analysis  
 
In this study, an open coding process was applied to adequately evaluate, compare, con-

ceptualise and categorise the data of the interviews (Strauss & Corbin, 1990; Blumberg 

et al., 2011). Initially, transcripts of all interviews were prepared to provide the basis for 

a well-founded and qualitative analysis. As a first step of the analysis, preliminary cate-

gorisations of the various topic areas were carried out with the help of pattern matching. 

In this approach, the empirical findings, obtained through the interviews, are compared 

with the theoretical framework in order to identify similarities, differences or new devel-

opments (Bryman & Bell, 2015).  

 

Interim findings in the form of short summaries in relation to the research question have 

helped to maintain the focus and to carry out the analysis step by step (Braun & Clarke, 

2006). Subsequently, the coding process was started, as coding processes in qualitative 

data analysis simplify the analysis (Bryman & Bell, 2015). Based on the patterns already 

found, theories were used again in more detail, since different connections of codes, find-

ings and theoretical framework are possible (Bryman & Bell, 2015). This can deepen the 

analysis and lead to varying and perspective-rich discussion approaches regarding the 

research question. Then the thematic analysis was carried out based on the categorisation 

in Table 3.3 by critically comparing and discussing the empirical findings with the theo-

ries in the literature. Each code was assigned to a barrier, which in turn can be classified 

into groups. In this case group 1 describes the intra-organisational barriers, group 2 the 

inter-organisational barriers, group 3 the system related barriers and group 4 the external 

barriers. Cross-case patterns were thereby also examined in order to obtain an overall 

understanding of the topic and to evaluate connections between the groups (Eisenhardt, 

1989).  

 

The newly obtained findings were compared with the theoretical model in Chapter 2 to 

determine agreements and disagreements as well as the according modification of the 

model. The research question was answered through analysis and discussion of the em-

pirical findings as well as the changes in the theoretical model. 
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Code Themes Categorisation Group 

C1 Actual systems G1 

C2 Uncertainties of employees  G1 

C3 Missing prioritisation G1 

C4 Influences on decision-making hierarchy and organisational structures G1 

C5 Financial obstacles G1 

C6 Data exchange within the supply chain G2 

C7 Perceived implementation drivers G2 

C8 Collaboration and requirements G2 

C9 Possible conflicts in a blockchain network G2 

C10 Access to technology via providers G3 

C11 Still existing gaps G3 

C12 Effects on implementation through publicity G3 

C13 Competition as influence G4 

C14 Interest of the industry G4 

C15 Legal obstacles and requirements G4 

Table 33.3 Overview of Coding & Categorisation of the Main Topics (own) 
 
In addition to the open coding process, Table 4.2 was created in Chapter 4, to display the 

barriers found by the coding process and within the theoretical framework. The findings 

were evaluated according to three factors (0 = unmentioned as a barrier, 1 = mentioned 

as a barrier, 2 = mentioned as an important barrier by respondent). Finally, the summation 

shows which barriers can be interpreted as perceived as important from an overall per-

spective. As a limiting factor, it should be mentioned that the findings from the literature 

could not be assessed as “2”, since only the mentioning of the barrier was examined 

within the theoretical framework.  

 

 

3.6 Trustworthiness 
 
In business research, validity and reliability are important criteria to ensure trustworthi-

ness. They can be classified internally and externally (Bryman & Bell, 2015).  

Guba & Lincoln (1994) presented a concept describing four elements for evaluating qual-

itative research, namely credibility, transferability, dependability and confirmability. 
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The credibility contributes to the increase of the internal validity (Guba & Lincoln, 

1994). If the credibility in a study is high, it ensures the use of good practices and ac-

ceptance of the research results in society (Bryman & Bell, 2015). Therefore, the results 

were recorded under close observation and based on this. They were analysed extensively 

to ensure the acceptance of the study. Furthermore, ten interviews were conducted to have 

several primary data sources. For this purpose, both SMEs and large enterprises were 

interviewed. This allows to observe the problem from different perspectives and to im-

prove the accuracy of the result. In addition, the strategy of member control was applied 

to increase credibility. A continuous contact with the respondents made it possible to 

clarify some points in more detail and to correct possible misunderstandings. 

 

Furthermore, transferability can increase external validity (Guba & Lincoln, 1994). It is 

about the possibility of applying the results of the research also to other cases, circum-

stances and connections (Shenton, 2004). In order to increase the validity, eight compa-

nies out of global supply chains were interviewed to draw representative conclusions. 

Additionally, a blockchain expert and an innovation management consultant were inter-

viewed to get a further external view. To keep the intervals between the interviews as 

short as possible, all interviews were conducted within four weeks. During the data col-

lection, the interview partners had enough time to answer the questions and also had the 

opportunity to ask additional questions. Within the limiting framework of suitable inter-

view partners, a high double-digit amount of potential interview partners was contacted. 

This was done in order to ensure a representative and valid research despite possible can-

cellations at short notice. Finally, in the analysis, clear connections between cause and 

effect were drawn based on the results. 

 

The third point is dependability, which leads to increased reliability (Guba & Lincoln, 

1994). This involves the right research design and its implementation, the operational 

details of data collection and an adequate reflective evaluation of the project (Shenton, 

2004). To determine the usefulness of research, researchers should follow an auditing 

approach (Bryman & Bell, 2015). Therefore, all respondents are working in a supply 

chain and are aware of how the blockchain technology works as well as its benefits. The 

focus was placed on interview partners who are at one of the three levels of information 
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exchange and knowledge, namely basic, advanced and specialised (see Table 3.1 in Sec-

tion 3.4.2). During the data collection, only knowledge was queried in the interviews. In 

a final part, opinions, attitudes or evaluations were also questioned, but only to get an 

overall picture, which was not included in the final analysis. Furthermore, in this study, 

complete records were kept of all stages of the investigation process. The interview guides 

(see appendix) are standardised and each respondent received exactly the same questions. 

Based on this, the evaluation of the interviews was standardised to such an extent that 

similar results were produced when repeated. 

 

The last point is the confirmability, which improves objectivity (Guba & Lincoln, 1994). 

This is about verifying that the researcher has acted in good faith and has not made any 

changes to the data that could affect the results (Bryman & Bell, 2015). In this case, the 

objectivity of the work should be obvious (Shenton, 2004). All interview questions were 

asked spontaneously in order to get the most honest and impulsive answers possible. Only 

major topics were sent by email in advance, at the request of some interviewees, so that 

the respondents were aware about the aim of the research. The interviews were conducted 

by the authors, who also made standardised evaluations and the analysis. 

These four aspects were pursued in this paper in order to ensure the highest possible trust-

worthiness.  

 

 

3.7 Ethics 
 
A research must be planned and structured in such a way that a participant does not sustain 

any physical damage or pain, gets into unpleasant situations or suffers a loss of privacy 

(Blumberg et al., 2011). To avoid this, there are four basic ethical principles (Bryman & 

Bell, 2015; Christians, 2000) that should not be neglected and are considered in this study. 

First, there was an informed consent (Bryman & Bell, 2015), so that information about 

the nature and consequences of the expected research results are published to the research 

participants. The focus is on the benefits of the study and the rights and protection of the 

participant (Blumberg et al., 2011). On this basis, a contract or an agreement was made 

(Christians, 2000) after the participants have agreed to cooperate. To protect and legally 

fix the intentions and agreements a contract was concluded at the request of individual 

interview partners. Furthermore, data protection and privacy play an important role in 

making morally correct judgments (Bryman & Bell, 2015). This research is protected by 
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keeping partners anonymous as well as by the possibility for the interview partners to 

receive the manuscripts and sound files, in case a recording of the interview was accepted. 

In this way, privacy can be secured (Christians, 2000), and deceptions can be prevented 

(Bryman & Bell, 2015). Point four of the ethic principles is the right to use the selected 

data. The data collected is only be utilised for scientific purposes and not for commercial 

purposes. This also means that they are not be exploited in a way that negatively influ-

ences (Christians, 2000) or even harms the individual (Bryman & Bell, 2015). 
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4. Empirical Findings 
 
This chapter presents the results of the interviews in grouped terms according to the aim 

of the study.  

 
4.1 Intra-organisational Perspective 
 
Actual systems 

With regard to existing systems in the supply chain, none or old systems are often used. 

Instead, everything is usually still paper-based and manually processed without automa-

tion. “We are way back and we are still like we were 20-30 years ago”, declared R2. They 

are working with paper documents, for example when handing over bills of lading, send-

ing delivery notes, creating invoices and scanning as well as sending them to customers. 

Therefore, the further development of the digital systems used so far is seen as a project 

for the next few years (R2). R6 also reported that many companies are still dependent on 

paper-based information from manufacturers and suppliers.  

 

However, a new implementation is currently taking place towards the customer, which 

transmits the location of the products on the basis of status messages. Even within the 

company, logistics is carried out electronically and paper-based logistics is therefore no 

longer used (R3). There are already good and sufficient systems with corresponding track 

and trace functions (R5). Nevertheless, the implementation of blockchain has not really 

taken place yet, according to R7. Based on that, R1 underlines this view, due to the exist-

ing and quite well running systems as well as the existing systems are covering all the 

issues, so the effect is rather to be classified as limited.  

 

Furthermore, R4 explained that his company already has an ERP system which is con-

nected to remote data transmission. The most important customers have a direct connec-

tion to the ERP system and delivery notes and delivery information are communicated in 

advance via electronic data interchange (EDI) and remote data transmission, regardless 

of the products. In addition, R3 argues similarly, that the current systems are rudimentary 

for him and are not subject to operations management, as only pure order monitoring 

takes place in the subsequent period. R7 also claims that everything is traceable with the 

existing electronic management systems. All key resources are available in relation to 

their location and activity. Apart from employees and warehouse equipment, almost eve-

rything can be viewed transparently (R8). 
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There are also some problems with the current systems in the supply chain. One of the 

main problems is that it takes a lot of time (R3 & R4) to work paper-based and manually. 

Errors can occur due to human error and failure, which can lead to data loss (R6). Based 

on this, there are problems with data linkability and cross-system interfaces, according to 

R5.  

 

Mainly paper-based difficulties exist in data security, as much must be captured manually. 

Currently, many still rely on paper-based information from manufacturers and suppliers 

(R6). R4 states that bills of lading are already sent to customers electronically. Only the 

quality of the products against moisture is checked and this is exactly what is often deci-

sive (R6). However, it is often necessary to rely on the supplier and check the instructions 

manually (R6). Furthermore, the tracking of the product after leaving the company is par-

ticularly difficult, as it usually takes a long time for information about the location of the 

product to reach the sender again (R7). Therefore, there is space for improvements. One 

example is traceability. Either it is completely missing in the current system or is only 

possible with a lot of effort (R7). The question of what is happening to the product gives 

rise to the desire for real-time inventory and planning. In this context, blockchain tech-

nology could become a common integrator (R7).  

 

Furthermore, there are currently a large number of systems on the market that initiate 

homogeneous system landscapes that are difficult to create (R8). There are many data 

sources and systems that create transparency, but this is not done centrally. Medium-sized 

company work together with many other companies. This is complex, holds opportuni-

ties, but also an error rate in the provision of data (sizes, dimensions, product weights). It 

is simply an enormous complexity across the entire landscape. “We stand between the 

producers, between the end consumers, between the intermediates, between the supple-

ments of partial components. So, the landscape is very complex”, argues R8. Based on 

that, R9 explained that in large industries there are often interfaces in supply chain man-

agement systems such as SAP, as only large companies can afford to work with SAP. 

SMEs are forced to use systems from larger partners. There is a fundamental lack of 

standards and networking currently as well as interconnection of systems can be an ob-

stacle to cooperation due to the lack of standardised interfaces. In the future, the processes 

must follow the IT, and not the other way around (R9).  
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Uncertainties of employees 

When introducing a new technology, changes must be desired and above all the employ-

ees must be enthusiastic about it (R5 & R10). But especially for older people, a new tech-

nology can cause difficulties (R2, R5 & R8). According to R6, this is one of the main 

challenges. For example, SMEs are set up in such a way that they do not have and cannot 

create large additional capacities. Entrepreneurs and employees see this as overtime, 

which they dislike and therefore reject (R4 & R9). There is an uncertainty based on past 

experience that every new innovation has led to more work and learning how to deal with 

such things means a lot of effort (R4). Job security is also being called into question, as 

many employees fear that their jobs will be lost as a result of digitisation (R4, R6 & R9).  

 

To counteract this, employees should be receptive and convinced that the new technology 

has a positive effect and leads to less work in the long run (R2, R8 & R10). This requires 

a good change management (R2, R5, R8 & R9). Solutions to convince employees of the 

new technology include, for example, proper training to show employees how to use the 

new technology. If they are properly trained and they understand why they are doing it, 

they can be convinced that it is part of it (R2 & R8). This requires good communication, 

a detailed explanation of the implementation as well as adequate support (R1). According 

to R9, employees' anxieties must be addressed transparently and seriously. They need to 

be offered something to eliminate the negative feeling. It is important to show them that 

you make the company fit for the future in order to keep their jobs and not to abolish them 

through efficiency (R4 & R10). If this soft approach does not work, consider using a 

crowbar, as technology implementation is usually inevitable (R1). 

 

In summary, reasons for employees blocking themselves towards innovations are feared 

additional expenses, the changeover, the loss of competence and the fear of losing job. 

 

Missing prioritisation 

One problem is prioritisation. Currently, blockchain technology is not regarded as the 

most important topic for the company and is therefore it gets too little priority (R2). This 

is because people are not familiar with the blockchain. The people in decision-making 

positions who should understand it, do not want to or cannot understand it because they 

have not yet dealt with it sufficiently. Unfortunately, this applies often only for two or 
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three people from the IT department. (R10) This also shows that “organisations are not 

initially up to the challenge of a new technology”, said R10.  

 

According to R3, extensive implementations in companies cost a lot of time. All invest-

ments, from a mid-five-digit amount upwards, are submitted to the board. Therefore, all 

issues are discussed with the board and this is a long process across different circles. The 

process of implementing difficult issues is long and therefore the focus is more on those 

processes that are easier to implement. New technologies also include new regulations 

that companies must comply with. These new regulations often mean documentation ob-

ligations and additional expenses. This also applies to the handling of blockchain, which 

according to R4 does not currently provide any added value. “It is only because the cus-

tomer demands something that it is done, but not because the supplier himself has ad-

vantages from it” aggregates R4.  

 

In summary, it can be said that a lack of prioritisation of the blockchain technology, based 

on the missing technical understanding and the unperceived added value as well as long 

processes inhibits the introduction of the technology.  

 

Influences on decision-making hierarchy and organisational structures 

Decision-making is an important topic in every company. According to R7, overall deci-

sion-making will change because there is more trust between the parties. Companies need 

to take a lot of time to make decisions. Based on what is argued, facts are compiled as 

well as data collected. With the help of blockchain, decision making can take place more 

quickly (R7). Furthermore, R4 argues that if process simplifications occur due to the es-

tablishment of blockchain technologies in the supply chain and top management is no 

longer so strongly involved in the operative business, this can have a positive effect on 

the decision-making hierarchy. However, R2, R3, R6, R8 and R9 point out that they do 

not expect any influences.  

 

With regard to organisational structures, it can be basically said that the implementation 

of blockchain technologies in the supply chain would lead to more independence from 

the customer (R2), but will not change everything (R5). Process changes have an impact 

on the departments through changed areas of responsibility and positions, which changes 

the scope of competencies and tasks of the departments, explained R8. Furthermore, the 
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data could be provided in advance together with a better handling. This would lead to 

more self-sufficiency, which would require less communication and less time (R2). It 

allows employees more time for other tasks (R2). This will automate the processes and 

shift employees' tasks (R6). With the implementation of blockchain technology in the 

supply chain, everything is digitalised (R10), both product information and collaboration 

(R9 & R10). However, an increase in efficiency can only be achieved if a new technology 

is used, but on the other hand fewer employees are required (R10). 

 

Financial obstacles 

Establishing a new technology often involves high costs. These can be divided into li-

cense costs, external consulting costs and own IT costs for the purchase of hardware (R2, 

R3, R4, R6 & R10), where a distinction is made between internal and external implemen-

tation costs (R3). 

 

The current ambitions for digital change are only mediocre, but a blockchain supply chain 

would have positive effects and could provide an additional incentive for digital change, 

especially since only IT is necessary (R6). It is a change of time and therefore cannot be 

avoided (R2 & R5). In terms of the extent to which these investments would be justified, 

they are more expensive for some, but not unaffordable for others (R2 & R5). The finances 

to be expected can only be calculated in a financial model whether the investment is 

worthwhile by weighing up risks and costs (R10). There are enough subsidies, because 

the software is usually licensed, and the costs depend on the user (R2). Nevertheless, 

according to the conservative view of SMEs in Germany, “subsidies from the European 

Union or from Germany would have to subsidise the whole thing. The entrepreneur would 

not take his own money into his hands to implement it” (R4). However, he often has no 

choice. The original equipment manufacturer is the one who has all the strings in his hand 

and thus determines the direction of the suppliers and the distribution channels and con-

sequently initiates the innovation (R4). In addition, it is questionable how long the amor-

tisation will take if not all players in a supply chain participate in the establishment and 

whether it will then be worth it (R2 & R5). The causes for this are a lack of infrastructure 

(R8), missing standards (R9), insufficient knowledge about the application and function-

ality of the technology and thus a lack of awareness (R10).  
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R7, R8 and R10, on the other hand, see it as less problematic. “The biggest investment 

that has to be made mainly concerns the establishment of consortia and the network for 

blockchain and this requires a bit more cooperation also among competitors”, argues R7. 

 

 
4.2 Inter-organisational Perspective 
 
Data exchange within the supply chain 

The exchange of data is a fundamental building block in the cooperation within the supply 

chain. However, data exchange only takes place very selectively and often to a minimal 

extent, which is prescribed by legal requirements (R5 & R9), enterprise policies (R5, R8, 

R9 & R10) and missing technological standards (R1, R3, R4, R8, R9 & R10). The lack of 

technological uniformity is expressed in particular by a large number of system land-

scapes (R8 & R9) and based on the lack of a generally applicable standard (R9 & R10).  

 

According to R3, much more data could be exchanged nowadays, “but the connection 

between suppliers and manufacturers is very straightforward”. Furthermore R4 stated 

that, the more the supply chain goes up in the direction of the suppliers, the more it be-

comes diluted. This can be justified by the willingness to share data beyond the necessary 

minimum. On one hand, the type of information that is shared plays a decisive role (R5, 

R6, R8 & R9), on the other hand, it depends quite decisively on data protection and who 

can access this information (R1, R2, R5, R8, R9 & R10). For R1, the shared data should 

only be accessible to those who have a legitimate interest in it. Such limited access would 

also increase the willingness to exchange data (R2). This is in line with the statement of 

R5 and R8 that the recipient of the information and the business relationship with that 

recipient plays the decisive role in the exchange of data.  

 

The increased exchange of data or the exchange of strategic data always represents a risk 

of loss of added value (R5, R8 & R9), so that a very strategic and selective approach is 

required here (R5). This is underscored by the statements of R3 and R6 according to which 

the advantages of an increased exchange, such as better product information, are offset 

by the feared disadvantages with regard to the disclosure of price calculations or process 

flows. Furthermore, this is also underlined by the statement of the R9, who states that 

increased data exchange is good on the one hand, but has disadvantages on the other hand 

for competitive reasons.  
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In addition to the strategic importance of the data for the company, the authenticity of the 

data plays an important role. For R2, R3, R4, R5, R6, R7, R8, R9 and R10 the authenticity 

of the data and documents was of great importance. The assurance of the authenticity, 

however, is either regarded as a separate responsibility (R2), the responsibility of third 

parties (R7) or also without the introduction of the blockchain technology, through exist-

ing systems already regarded as given (R5). Thereafter the implementation can be based 

on other drivers on different aspects. 

  

Perceived implementation drivers 

For the implementation of the technology, a clear economic or monetary added value 

must be evident (R2, R3, R4, R5, R8 & R9). In addition to the pure technological ad-

vantages of blockchain technology, it can also be implemented in the supply chain for 

competitive reasons. 

 

Market and competitive pressure is seen by R1, R2, R3, R4, R5, R8 and R9, as one of the 

main drivers for implementation and use. This is mainly due to the fact that the customer 

and his wishes influence the companies with regard to implementation. R3 stated that the 

company would introduce the technology if customers expected and requested it. This 

statement is also underscored by the R5 and R8, which stated that customer demand is the 

driver for implementation. The customer wish has to be met if competitiveness is to be 

maintained, otherwise no orders will be placed (R2).  

 

In addition, R4 states that based on the pressure of the original equipment manufacturer 

(OEM) within the network this can be pretended and one is forced to follow suit. This is 

also the view of R8 and R9 that the most dominant or largest member of the supply chain 

can enforce the implementation or necessity of this technology. Many companies would 

wait for implementation by another supply chain member (R10) and then possibly imple-

ment the technology as followers, if financial or added value is visible (R3, R5, R8 & R9). 

R5, R6, R7 and R10, on the other hand, are in favour of an implementation based on the 

technical properties and see a clear technological potential of the technology that leads to 

its implementation. This view is underlined by R10, according to which, at the current 

implementation status, the technological aspects are the drivers of implementation. But 

there are currently still problems in the technical understanding of the technology (R10). 

When more companies have implemented the technology, competitive pressure will set 
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in (R9 & R10). In addition, blockchain technology only works in the network, if a mini-

mum number of supply chain members participate (R5 & R10). 

 

Collaboration and requirements 

The technology and the partners within the supply chain network are subject to require-

ments that must be met in order to enable implementation and collaboration. In particular, 

the collaboration of the partners is a decisive prerequisite (R2, R4, R5, R7, R8, R9 & R10).  

R4 regards the commitment of the other partners as the most important prerequisite, since 

all automatisation through the blockchain is useless if the workflow is disturbed by a lack 

of commitment of the partners. Also, R2 said with regard to a digitised supply chain “the 

entire supply chain must be able to manage it partially or globally”. R5 confirms this with 

the statement that the collaboration of all stakeholders is necessary. Furthermore, the 

blockchain technology only works if a minimum number of supply chain members par-

ticipate (R5 & R10). In addition, the technology must be designed in such a way that it 

does not place great demands on the members of the supply chain. The implementation 

must be technically feasible, financially affordable and pay for itself (R5 & R8). In par-

ticular, standardisation or the creation of a common standard should be striven for (R4, 

R5, R6, R8, R9 & R10). Currently, there are many different media and systems in data 

exchange (R4, R8 & R9).  

 

In the case of non-implementation by a partner within the supply chain, all respondents 

continue to regard the cooperation as possible and given. However, it is a question of time 

and interfaces (R5, R6, R7, R9 & R10). If a common standard for blockchain technology 

becomes established, this cooperation will not be the case permanently (R6, R9 & R10). 

 

In the case of implementation by all partners within the supply chain, collaboration is 

considered to be more fluid and easier (R1, R2, R3, R4, R6, R7, R8, R9 & R10). R4 said 

“It should be improved by automated systems and more transparency”. According to R2, 

the quality of the processes will also increase if the partners use blockchain technology. 

The automatic handling of processes reduces error susceptibility and can increase process 

and data security by excluding human factors (R4, R6, R8 & R9). 
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Possible conflicts in a blockchain network 

The implementation of the blockchain technology with its properties regarding transpar-

ency, traceability and security can lead to conflicts between the partners. According to R3 

and R9, the conflicts will not differ greatly from the current ones. R3, R4, R6 and R10 

have the opinion that price conflicts can arise precisely because of greater transpar-

ency. Furthermore, transparency can also lead to competitive disadvantages or the loss of 

competitive advantage through the elimination of intransparency or the limited exchange 

of data (R5, R8, R9 & R10). In contrast, R7 said: “the conflict should be pretty low […] 

and the very basic, the reason blockchain came into existence is to table that part”. R1, on 

the other hand, said that conflicts can arise precisely because of the way in which block-

chain technology is used. R1 clearly distinguishes between a “cost industry platform: 

competition driven, competition with each other, but nevertheless exchanges data with 

each other” and an owner-developed blockchain: “I have the blockchain philosophy, but 

I lead it centrally over the one who developed it: e.g. Walmart: Made by Walmart for 

Walmart - those who wants to work for Walmart are forced to join in and add data”. 

According to R1, the same applies to a joint venture of a blockchain platform, a platform 

which is managed by a consortium and has profit intentions “the marketplace is used as 

digital exchange layer and all those who participate do not have the same conditions”. 

This would inevitably lead to conflicts and, especially in the economic context, it is deci-

sive that everyone has the same conditions (R1). This view that power differences within 

the ecosystem of the blockchain lead to conflicts is also held by R10. 

 

In summary, the transparency of the blockchain leads to fears of conflicts such as com-

petitive disadvantages and price discussions. Furthermore, the answers of the respondents 

showed that the type of blockchain application and the rights of the participants as well 

as the distribution of power in the network also play a decisive role.  

 

 

4.3 Technical Perspective 
 
Access to technology via providers 

In the market for blockchain providers there are, according to R7 and R10, many provid-

ers as well as “key players who are actually doing a lot of work and a lot of solutioning 

around promoting blockchain” (R7). R4 believes that the products should come directly 
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from external vendors or the customer, as there are no opportunities or capacities to de-

velop the blockchain technology themselves. The best-known external providers are IBM, 

SAP and Microsoft (R4, R5, R6, R7 & R9) and also Accenture is mentioned by R10, only 

R2 is not aware of any providers. Throughout the world, there are smaller players trying 

to address a specific problem using blockchain (R1 & R7). R3 explained, with regard to 

the process of acquisition of the new technology, that the investment must be planned one 

year in advance and capacities for an implementation must be reserved. If this is not pos-

sible, the attempt of implementation is rejected. However, if the conditions are met, a 

project team will be formed to start preparations for implementation. (R3) 

 

Still existing gaps 

Basically, using blockchain technology, there are fewer security concerns, gaps, and 

problems (R1, R2, R5 & R7). To determine this precisely, “We would first have to look 

stochastically into the past and determine how many problems really arose due to the lack 

of communication or problems with the data” argues R4. In this case it becomes apparent 

that blockchain can provide advantages regarding the reduction of human errors through 

automated processes. R1 points out that there are no differences to other technologies in 

this context. A much bigger problem is the bathtub effect for those who have already 

established the blockchain, as the product for the supply chain is still at the very begin-

ning: “When I launch a new product, I have high failure rates at the beginning. Through 

the life cycle these are then eliminated by for example engineering and at the end I have 

typical wear and tear failure symptoms” (R1). R2 further discusses the fact that the pres-

sure and the necessity to carry out this transformation in the company are not yet so great. 

The investment costs are high, but the benefits are not yet clear (R2 & R5). In addition, 

new updates are constantly necessary to ensure security, but this sometimes leads to com-

patibility problems (R1 & R5). Also, R3 reported on technical problems associated with 

the implementation. For example, the implementation of a new tool for shipment tracking 

led to significantly longer transaction times, as the printing of labels took longer. In this 

case, the change in transit time is critical because lead times or cycle times are a big issue, 

especially when lead times increase because computing times and data transfer times be-

come longer.  

 

According to R5, there is still a need for action regarding the transparency component. In 

contrast to traceability within the supply chain, which cannot be lost with blockchain 
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(R7). Thus, it is possible to decide for oneself which and how much data should be pre-

sented. 

 

Nevertheless, the implementation of the blockchain technology in the supply chain is still 

in its infancy, so that possible gaps at all levels cannot yet be fully identified (R9 & R10). 

R10 also argues that errors can occur especially where people interact with a system, for 

example programmers. He further explained: “Security is actually a real killer criterion 

when not dealing with this topic. But most people do not even ask”. 

 

Effects on implementation through publicity  

Negative publicity in the context of blockchain can have a negative impact on the implan-

tation of technology in the supply chain (R2, R6 & R9). This can be justified by the nov-

elty of the topic, coupled with limited knowledge about it and the resulting need for trust 

in experts (R2). The extent of the negative influence depends on the severity of the inci-

dent or vulnerability (R6). It is argued that in such a case it would be waited until the 

technology is fully developed (R2). R7 argues that such a risk is quite “normal” at the 

beginning of an establishment, as there are always actors who are against it or there are 

misunderstandings of people about the blockchain technology. The society has not yet 

reached the point where blockchain can be accurately assessed, so that positive aspects 

of the technology are not clear (R10). In addition, if it is a non-productive implementation, 

but merely a response to the wishes of the customer, no real “100% improvement in status 

Q” is seen (R5). R4 argues quite differently that he sees no impact on the implementation 

of blockchain through negative publicity. 

 

 

4.4 External Perspective 
 
Competition as influence 

The implementation of the technology in the supply chain can be driven by external in-

fluences. Competition can be one of these external influences. R1, R2, R3, R6 and R7 

regard competition as one of the drivers, whereas 4 and 5 consider it questionable. In 

contrast to the other respondents which see the competition as a driver, the R9 and R10 

do not see competition as a given at the moment and R5 sees this only in niche markets 

or certain industries. Within the supply chain, the network is decisive, and in the event of 

this, the pressure for implementation will arise from it. Only later, externally to the supply 
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chain or the network, will pressure for implementation arise through competition. (R9 & 

R10)  

 

The following statements of R1 and R7 can also be assigned to this network effect rather 

then to competition as driver. R1 stated that “the one or other company that said no before 

will then join in after all because certain networks generate an addictive effect and the 

advantages are so dominant e.g. preferential times of processing times”. In addition, R7 

describes this effect as “Its like you want to do what your friends are doing and your 

enemies, like a network effect.” These effects from the network will be, besides the tech-

nological properties and interests of the industry (R5, R6, R7, R9 & R10), the driver of 

the implementation. This is underlined by the statement of R3 “the current hype and the 

fact that individual companies are hyping this is no reason for the company to jump on 

this hype”. This would only happen if a clear economic advantage or long-term effect is 

evident (R3).  

 

Interest of the industry 

The blockchain could also be introduced into the supply chain through the interest of the 

industry. According to R10, there has already been increased interest in the technology 

from industry for two years. However, this is also strongly dependent on the industry and 

the state of digitisation (R3, R4, R7, R8 & R9). In particular, industries that deal a lot with 

forms, paper documents and security certificates have an increased interest in the tech-

nology. This interest also exists for government documents and the handling of these by 

the authorities (R9).  

 

R2, R5 and R7 cite the interest of the industry in more transparency and R3, R5, R7, R8 

and R9 in certain areas and industries. Especially, the interest in more transparency for 

more efficiency and more efficient processes increased. R1, R3 and R6 on the other hand 

said that there is no increased interest in the technology on the part of the industry, the 

focus would be on other issues. R10 on the other hand, describes that the interest is present 

and growing, but that other topics are internally prioritised as more important, which is 

in line with the findings from Section 4.3. 
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Legal obstacles and requirements  

Also, legal requirements can drive or hinder the implementation of blockchain technology 

through their data authenticity characteristics. R7 stated that there are many laws and reg-

ulations in the pharmaceutical and biotech industry, especially about "What information 

can you share, about who?”. Similarly, R5 also sees data protection as a top priority, es-

pecially with regard to personal data. This is theoretically fulfilled in many points by the 

blockchain technology (R1). However, R1 sees here problems “full advantage of block-

chain technology cannot be exploited because the corresponding legal framework is either 

not clearly clarified or still at the 1980 level”. This is consistent with R9, that customs 

and authorities present the most demanding requirements and legal hurdles. According to 

R1, it would be helpful “when politics creates appropriate framework conditions, tests 

them and incorporates them into the corresponding legislative process”. This statement is 

partly supported by R10, according to which the current legislation is still strongly ori-

ented towards paper-based documents and thus inhibits digitisation through blockchain 

technology. However, the state (Germany) is already very active in adapting this legisla-

tion and a sole consideration of the state and its legislation is unjustified (R10).  

 

 

4.5 Overall Influences on Businesses 
 
Dominant barriers 

Regarding the perceived barriers when implementing blockchain technology in the sup-

ply chain, awareness is a major factor (R1, R4, R7 & R10). The necessity of establishing 

(R4) and the knowledge of what is to be implemented at all (R1 & R10) is not yet apparent 

to the companies, as they first need a business application case for the implementation 

(R3). Based on this, R10 said that the issue is not properly understood in companies at the 

right decision-making level. Then the problem will arise that there are too few people 

who can program the technology. Furthermore, high investments must be made (R1, R2 

& R8) and the consensus on contract and legal evaluations, stability and implementation 

must be clear (R1). In addition, the network or the common platform (R7) as well as the 

standardisation of the blockchain technology are still lacking (R1 & R9), as each country 

has different legal requirements (R1). These mentioned barriers make implementation 

difficult, especially for SMEs (R6). 
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Current importance 

Nowadays, the importance of transparency and security is increasing more and more, es-

pecially about current data processing (R2). So, the blockchain technology plays a special 

role in terms of business orientation or business development (R1). Particularly in the 

pharmaceutical industry, where a minimum shelf life is required or products are extremely 

batch-sensitive (R3, R5 & R8), blockchain technology can play an important role in the 

supply chain. It is also a useful variant when it comes to personal data, such as bank data 

or medical records (R2, R5 & R8) as well as food supply chains and high tech industries 

(R4). 

 

With regard to the supply chain, information about producers (R2) with more authenticity 

(R6) can be exchanged here, which indicates a possible implementation in logistics (R5). 

Overall, sooner or later everything will run on blockchain and that is why all this im-

portance cannot be underestimated and that is why the companies will have to deal with 

this topic (R10). 

 

Outlook 

A look into the future demonstrates, that a long-term success with blockchain technology 

in the supply chain can be achieved if cost-effective applications are available (R4 & R9) 

and the blockchain offers a “clear, additional added value that I would otherwise not be 

able to get by other means” (R3). The consequences would be no paper documents, more 

automation, less effort, more efficiency and fewer sources of error (R2). R5 claims that it 

is currently difficult to say because it is not yet verifiable. According to R2 and R6, the 

decentralised blockchain technology will sooner or later prevail in the supply chain in the 

long-term.  

 

The implementation of blockchain technology can be interpreted either as hype or as nec-

essary technical progress. R3 and R5 are of the strong opinion that this is only a hype that 

is already decreasing (R5). Building on this, R8 argues that all innovations first need a 

hype to get ahead. R2, R6, R7, R8 and R9, on the other hand, perceive this transformation 

as necessary technical progress. R1, R4 and R10 are uncertain. R1 argues that blockchain 

plays a “special role in relation to business orientation, business development and busi-

ness area strategy. It is a database technology that has special characteristics and thus 

brings uniqueness to different participants. The technology brings a great advantage 
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where these strengths can be played out and corresponding evaluations can take place”. 

However, blockchain only plays a subordinate role in the core process (R1). Based on this 

it is judged that the interpretation whether hype or necessary progress therefore depends 

on the application (R1). Moreover, it can be interpreted as both (R10). It can be a hype, 

but not unjustified hype. On the other hand, sooner or later it will be a necessary step to 

make value chains more efficient (R10). R7 further argues that there are some big misun-

derstandings with the technology, but a very broad establishment is expected for the year 

2025, since already now everyone is beginning to talk about it, for example governments. 

Whether a revolution can be spoken of in this context is questionable. R3, R4 and R5 

argue against it. Furthermore, R3 and R7 substantiate this statement by pointing to the 

development of radio-frequency identification (RFID) technology 20 years ago, for which 

a revolution was initially announced.  

 

Nevertheless, the topic of blockchain technology is interesting (R5) and has the potential 

to represent things almost in real time (R7). Especially in industries where the traceability 

of products or their components is required, such as raw materials, construction and fi-

nance, blockchain can play a significant role (R6 & R10). The flow of products has al-

ready been optimised well, but the documentation and financial flows can still be im-

proved (R10). This is where the potential of the blockchain technology should come into 

play, “because that's when things get exciting, when the means of payment are integrated 

into the flow of goods”, said R10.  
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4.6 Findings in Brief 
 
An overview of the barriers and results from the coding process is illustrated in Table 

4.1 below. 

 
 Barrier Findings 

In
tr

a-
or

ga
ni

sa
tio

na
l (

G
1)

 

Actual systems  
(C1) 

• Good, sufficient & well running existing systems (track 
& trace function) 

• Issues in actual systems: paper-based, human errors, 
time consuming, interfaces between different systems, 
lack of standards 

Uncertainties of  
employees (C2) 

• Missing knowledge about the technology, additional 
expenses  

• Changeover, loss of competences & jobs 
• Need of change management  

Missing prioritisation (C3) • Benefits not clear, no awareness 
• Long process of implementation 
• Customer demand 

Influences on decision-making 
hierarchy and organisational 
structures (C4) 

• Majority expect no influences in decision-making 
• More independence from the customer, less communi-

cation & time 
• Changes in areas of responsibility & tasks 
• During the implementation both systems are working at 

the same time  

Financial obstacles (C5) • 3 kinds of costs 
• High costs but not unaffordable 
• Unavoidable 
• Lack of infrastructure, missing standards, insufficient 

knowledge, lack of awareness 

 

In
te

r-
or

ga
ni

sa
tio

na
l (

G
2)

 

Data exchange within the sup-
ply chain (C6) 

• Missing technological standards  
• Willingness: Enterprise policies, fear of loss added va-

lue 
• Legal requirements & data access  
• Data authenticity is high important 

Perceived implementation 
drivers (C7) 

• Added value through implementation must be visible 
• Implementation based on customer demand 
• Network pressure will drive implementation  
• Implementation as followers, due to unclear added value 

Collaboration and require-
ments (C8) 

• Need of collaboration of partners 
• The advantages of the blockchain technology are based 

on the participation of a minimum number of members 
• Need of standartisation 

Possible conflicts in a block-
chain network (C9) 

• Transparency can cause price conflicts or eliminate ad-
vantages for business model 

• Power differences within the blockchain network can 
cause conflicts 
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• Blockchain technology can mitigate previously existing 
conflicts 

 

T
ec

hn
ic

al
 (G

3)
 

Access to technology via pro-
viders (C10) 

• Key players & smaller players 
• Internal and external possibilities  

Still existing gaps (C11) • Bathtub effect 
• Compatibility problems through updates 
• Transparency, Traceability 
• Immature technology: Possible gaps still not identifia-

ble 

Effects on implementation 
through publicity (C12) 

• Novelty of topic, limited knowledge 
• Normal with innovations 

 

E
xt

er
na

l (
G

4)
 

Competition as influence 
(C13) 

• Competition is perceived as driver for implementation 
• Competition not given at current stage of implementa-

tion, technological characteristics are in first place 

Interest of the industry (C14) • Interest by the industry in blockchain is given and grow-
ing  

• Interest applies for certain industries only 
• Lack of prioritisation  

Legal obstacles and require-
ments  
(C15) 

• Currently laws are outdated and oriented towards paper-
based documents are inhibiting digitalisation through 
blockchain 

• Existence of high legal requirements in individual 
branches of industry and high legal data protection re-
quirements that must be fulfilled  

Table 44.1 Summary of Empirical Findings (own) 
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4.7 Appearance of Coded Barriers 
 
The following Table 4.2 presents the results of the respondents and the literature review 

regarding the mentioned barriers to the implementation of blockchain in the supply chain. 

The coded barriers were rated with respect to the mentioning in the literature review and 

by the respondents. Furthermore, the importance of the barrier, named by the respondents, 

was added. The most problematic barriers identified by the respondents were highlighted 

with “2”. 

 

 

Respondent 
/ Code 

1 2 3 4 5 6 7 8 9 10 LR Total 

C1 1 1 1 1 1 0 1 1 0 0 0 7 

C2 0 1 0 1 1 1 0 1 1 1 1 8 

C3 0 2 1 2 1 1 1 0 0 2 0 10 

C4 0 0 0 0 0 0 0 0 0 1 1 2 

C5 0 2 1 1 1 1 0 2 1 1 1 11 

C6 1 1 1 1 1 1 1 1 1 1 1 11 

C7 1 2 2 2 1 1 2 1 1 1 0 14 

C8 0 1 0 1 2 2 2 2 1 1 1 13 

C9 1 0 1 1 1 1 0 1 1 1 1 9 

C10 0 0 0 1 0 0 0 0 0 0 1 2 

C11 2 1 1 1 2 0 1 0 2 1 1 12 

C12 0 1 0 0 1 1 1 0 1 1 1 7 

C13 0 0 0 0 0 0 0 0 0 0 1 1 

C14 2 0 1 1 0 2 0 0 0 1 0 7 

C15 2 0 0 0 1 0 1 0 1 1 1 7 

Table 54.2 Appearance of Coded Barriers (own) 
 
(0 = unmentioned, 1 = mentioned as a barrier, 2 = mentioned as an important barrier by respondent)  
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5. Analysis and Discussion 
 
The following chapter analyses the barriers of implementing blockchain technology in 

the supply chain based on empirical findings and scientific theories. Subsequently, inter-

connections between the barriers are identified and discussed. Finally, the Theoretical 

Framework Model is considered and developed based on the results of the analysis. 

 

5.1 Intra-organisational Perspective 
 
In the following analysis, the focus will be on actual systems, uncertainties about the 

implementation of the blockchain technology in the supply chain, possible influences on 

organisational structures and hierarchies, a missing prioritisation in companies as well as 

costs for the acquisition and implementation of new technologies in a supply chain.  

 

The results of the interviews showed that the existence of actual systems can be inter-

preted as an obstacle for the implementation of the blockchain technology in the supply 

chain. Digitisation has not yet taken place in all companies, so that the work is still pre-

dominantly paper-based, as was the case 20-30 years ago (R2). This in turn makes it dif-

ficult to make significant technical changes to processes in the supply chain. Furthermore, 

the currently existing systems are sufficient (R5) and quite well running (R5), which 

means that there is no need for new technologies (R1, R5 & R8). Nevertheless, it also 

depends on the company itself, for example what requirements does the company has and 

to what extent is it open for innovations. The findings show that internal work is already 

done digitally, but that external logistics and trade is still paper-based regarding docu-

ments. This aspect is a new mentioned barrier that is not anchored in the theoretical frame-

work.  

 

In brief, the currently used systems in the supply chain are partially obsolete, but they are 

well established and covering all that functions. Even though these systems are paper-

based, cost-, time- and personnel-intensive, no need is seen for the implementation of the 

blockchain. The existing modern and digital solutions are perceived as sufficient and se-

cure, even if the security aspect is partly still controversial, as explained in Section 5.3.  

 

On the other hand, there are also disadvantages of current systems which can be inter-

preted more as drivers of an implementation than barriers. The paper-based working 
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method is more workload and time consuming and sensitive for human error (R2, R3, R4 

& R6). Based on that, there are no just-in-time processes possible for providing infor-

mation (R7 & R8), so that the blockchain technology could be more effective and could 

lead to greater economic success. Furthermore, there are numerous interfaces of the sys-

tems, since many different systems are used, which leads to a high complexity as well as 

cooperation problems (R1, R5, R8 & R9) and reveals a lack of standardisation. Therefore, 

standards must be set to simplify networking and the processes must adapt to the technol-

ogy. Moreover, in this context it is questionable how sustainable the current systems are 

for the environment. Since paper-based work is still being done, blockchain technology 

could create added value in the supply chain with its digital mode of operation.  

 

To adherence to the already existing systems can also be explained by the lack of 

knowledge about the handling of the blockchain technology. The literature has shown 

that there is a lack of common rules and instructions for how to use this technology for 

companies and with employees (Korpela et al., 2017; Fridgen et al., 2018). This is con-

firmed by R2 and R6, since the employees associate the initially prevailing ignorance in 

dealing with technical innovations with a loss of competence and, building on this, fear a 

possible loss of job (R4 & R6). This in turn has the consequence, as stated in the literature, 

that companies and employees distance themselves from a possible implementation of 

the blockchain technology (Jharkharia & Shankar, 2005).  

 

Both, the literature review and the results of the interviews, show that the above-men-

tioned anxieties, concerns and uncertainties about blockchain technology in the supply 

chain (R2, R4, R5, R6, R8, R9 & R10) can be minimised with the help of training for 

employees (Rohleder, 2017; R1, R2 & R10). R2 explained that good communication, will-

ingness to help and an understandable explanation, why an implementation should take 

place, are important in this context. This is reflected in the fact, that organisational change 

management is seen as necessary (R2, R5, R8 & R9). However, training units also initially 

mean more work and time according to R6, as the long-term success of the blockchain 

technology in the supply chain is initially not apparent to the employees (Sternberg & 

Baruffaldi, 2018). This can be compensated with a stable environment during implemen-

tation process (Sternberg & Baruffaldi, 2018) and meaning and purpose of the blockchain 
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technology in the supply chain must be understandable and comprehensible for the em-

ployees (R2, R9 & R10). This reveals the need for change management during implemen-

tation. 

  

Innovations with new features are always foreign, which is the problem. Ignorance about 

a product often leads to a rejection before one has got to know it. Technical change or 

progress is an unavoidable process that everyone must deal with. However, digitalisation 

is often accompanied by a reduction in competence due to the elimination of processes 

and responsibilities, so that the workplace is considered to be at risk. In many cases, this 

results in fear and the refusal of employees to use new technologies. Training should help 

the employees to deal with the blockchain innovations and to take away the anxiety of 

loss of competence. Nevertheless, the fear of job loss is still justified, as the blockchain 

technology takes over human tasks.  

  

With regard to influences on decision-making hierarchy and simplifications on or-

ganisational structures, Allen et al. (2020) argue that adjustments must be made within 

the company to the corporate culture and policies, as the implementation of blockchain 

technologies leads to different ways of working. The interviews of R2, R3 and R6, con-

versely, showed that no influences on organisational structures and no changes in deci-

sion-making hierarchies (R8) are to be expected. Mendling et al. (2018), however, argue 

that corporate cultures can be changed, resulting in a new distribution of tasks and re-

sponsibilities within the company. This statement confirms and explained R7 with the 

growing trust between the parties and consensus among the parties, which can facilitate 

and accelerate decision making.  

  

In brief, the influences on decision-making hierarchy and simplifications on organisa-

tional structures are dependent on the organisation. Both the size of the company and the 

degree of digitisation must be taken into account. If a company has clear internal struc-

tures, it is difficult to break through them and adapt them to new technologies. The degree 

of digitisation can be decisive, as an already taken place digitisation implies a simpler and 

softer implementation of the blockchain technology as well as structures do not have to 

be changed fundamentally. Thereafter the possible influences on decision-making hierar-

chy and simplifications on organisational structures cannot be considered as a barrier. 
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However, the blockchain technology can simplify supply chain processes and cause 

changes in the company due to eliminated or newly created processes. It is questionable 

to what extent it happens and in which area. Furthermore, the efficiency of blockchain 

technology in the supply chain can only be achieved if the benefits are exploited (R10), 

which in turn involves the replacement of employees. Thus, the concerns and insecurities 

of the employees can be justified and reduce the social factor in the triple-bottom-line.  

 

Due to the aversion to blockchain technology described above, the process of implemen-

tation is not sufficiently prioritised (R2). The literature points out that there is a long 

approval period due to a lack of willingness to change technology and misconceptions 

about the technology (Poszler et al., 2019). This is supported by R3, who described the 

lengthy and time-consuming implementation process. Furthermore, R4 explained that the 

implementation in the supply chain is more customer-driven and does not bring any es-

sential advantages for the company itself, therefore other projects have a higher im-

portance and which leads to a lack of prioritisation of the blockchain technology. Addi-

tionally, there is a lack of awareness and understanding of the blockchain at the right 

decision-making levels in companies (R10). As a result, the added value of the technology 

is economically not seen and thus the need for a possible implementation is missing, 

which prevents prioritisation in companies. 

  

The analysis has shown that for companies, other improvement areas are currently more 

important than digitalisation through blockchain and are given higher priority. Necessary 

digital transformations are missing before the blockchain technology can be successfully 

implemented. In addition, the aversion mentioned above as well as high investments lead 

to a lack of prioritisation of the implementation of the blockchain technology in the supply 

chain. 

  

According to Heilig et al. (2017), the costs for the acquisition and implementation of 

new technologies may always be described as high. R2 argued, however, that it is not 

impossible to cover the costs, especially since it cannot be avoided by the change of time 

and the Return on Investment is expected to reflect in the long-term development. Rohle-

der (2017) supports this statement by arguing that these high investments only have to be 

made at the beginning in order to efficiently integrate the technology into the company 

(Korpela et al., 2017). According to R2, R3, R4 and R6 these costs consist of license costs, 
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external consulting costs and internal IT costs for the purchase of hardware. Technologi-

cal developments are expensive and requires tailored solutions (R1). Government subsi-

dies are particularly necessary for SMEs, which could improve their implementation ca-

pacity (R4 & R8) and therefore necessary to ensure a broad implementation. Furthermore, 

only a financial model can determine the expected costs, so that no reliable statement can 

be made in this area, which in turn justifies the employees' uncertainty about the block-

chain technology in the supply chain. 

  

In this context, it becomes clear that the evaluation of the cost factor depends on different 

variables. On the one hand, the size of the company plays a decisive role. Depending on 

which revenues are achieved and thus what financial stability is existing, large invest-

ments can be undertaken or not. As previously discussed, prioritisation based on the ex-

pected added value can also have an influence on the financial evaluation. This results in 

an economic benefit that must be expected due to the blockchain technology, coupled 

with the expected amortisation period and further the return on investment. 

  

In-depth consideration should be given to whether the technology is being actively devel-

oped in the company or whether it is only being used as an adopter on a license basis. 

Based on this, different systems have different prices, whereby the willingness to pur-

chase can also vary. In the case that other players have not yet introduced this technology, 

or if it is foreseeable that there are no ambitions, the question arises as to what extent such 

high investments would bring an advantage or benefit for the company as well as the 

network. This aspect will be examined in more detail in the following section. 
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5.2 Inter-organisational Perspective 
 
The following analysis from an inter-organisational perspective focuses on the exchange 

of data between supply chain members and the authenticity of this data, the perceived 

drivers of blockchain implementation in the supply chain and the willingness of members 

to adopt it, as well as possible conflicts resulting from the implementation. 

 

The exchange of data and information within the supply chain, across multiple levels 

and members, takes place only to a limited extent and to the extent required for the busi-

ness or desired by the customer. According to R4, the further up the different levels of the 

supply chain, the more diluted data exchange becomes. This is consistent with the litera-

ture (Kembro & Selviaridis, 2015), according to which data exchange, at the level of 

direct relationship, continues to decrease or become erroneous. The reasons cited in the 

literature for a limited data exchange or a low willingness to share data are primarily the 

unintentional dissemination of sensitive data (Wang et al., 2019a) and possible resulting 

economic or competitive disadvantages for the company (Imeri et al., 2019).  

 

Concerns, regarding the disadvantages and especially the deliberately limited exchange 

of data, became apparent in the interviews. In particular price discussions are feared due 

to increased transparency and extended data exchange (R3, R6 & R10). On the other hand, 

this reduced data exchange can also be a strategic advantage and part of policies, espe-

cially regarding sensitive or competitively important data (R5, R9 & R10).  

 

In brief, it emerges that the type and scope of the information shared and in particular 

who it is made accessible to, is a decisive factor in the willingness to share data and there 

after the main barrier in this field is the fear of disadvantages through more transparency.  

 

The literature shows that blockchain technology can offer decisive advantages in terms 

of data security and authenticity (Van Hoek, 2019; Wang et al., 2019a) as well as authen-

ticity and process security are in the interest of the majority of respondents (R2, R3, R4, 

R5, R6 & R7). However, the introduction of the technology is not considered necessary, 

as existing systems can already do this (R5) and the respondents do not see themselves 

responsible (R2 & R7). The latter coincides with Seebacher & Schüritz (2019), whereby 

participants in the blockchain network have to get used to relying on a technology instead 

of an intermediary they can call to account. This is underlined and illustrated by the fact 
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that the R2, R3, R4, R5 and R8 are in favour of other drivers of technology implementation 

than the technological advantage or its necessity.  

 

The analysis of the empirical findings shows that the market and competitive pressure are 

seen as the main reasons for the implementation of the technology by the majority of 

respondents and that this outweighs the perceived technical advantages. According to 

Seebacher & Schüritz (2019), this pressure from competition or the market can lead to a 

poor technological fit with the company.  

 

The R2, R3, R4, R5, R6 and R8, see the customer demand as one of the key drivers of 

implementation. Furthermore, R2 considered these to be necessary to remain competitive 

and to generate customer orders. If the customer wishes the implementation and usage of 

the technology, it will be implemented, even if the company may not be able to benefit 

directly from it. Furthermore, the implementation can also take place if the largest partic-

ipant in the supply chain demands implementation (R4). This is partly in line with See-

bacher & Schüritz (2019) according to which, pressure and coercion from other partners 

in blockchain networks to implement the technology can still occur, but the characteristic 

features of the blockchain technology as decentral network, come to the focus as a reason 

for implementation. In addition, this coincides with the statements of R9 and R10 accord-

ing to which the technology is initially implemented on the basis of characteristics and 

competitive pressure will only arise once the technology is sufficiently widespread.  

 

In brief, competitive pressure and market pressure can be identified in the form of the 

customer and competitive advantages. Additionally, powerful members of the supply 

chain can be identified as driver for implementation, as these dominant participants have 

recognised the technological advantage of the blockchain and are implementing it for this 

reason. This is also reflected by the lack of prioritisation as intra-organisational barrier 

(5.1).  

 

Especially the powerful members as well as the willingness of all members to partici-

pate in the system play a decisive role. A successful implementation does not require the 

participation of one or fewer partner of the supply chain, but much more the participation 

of the majority of the network (Seebacher & Schüritz, 2019).  
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The respondents see the benefits of the blockchain technology, in terms of process im-

provement and traceability, when many or all members of the supply chain use the tech-

nology (R2, R4, R5, R6, R7, R8, R9 & R10). However, the previously identified problems, 

of financing or perceiving the need, show difficulties in terms of the commitment of in-

dividual supply chain members. Only if members are aware of the common added value 

or the common problem solution through the use of the technology, this will lead to in-

creased collaboration (Wang et al., 2019a). Moreover, it is only in the case of cooperation 

that the advantages and characteristics of the blockchain technology can be seen and re-

flected in the economic aspects of the triple-bottom-line, e.g. cost savings and process 

improvements. 

 

In particular, the causes of technology concerns, such as uncertainty or unwillingness to 

share data may lead to this lack of commitment. This is particularly the case when partic-

ipants are unaware of the benefits of the technology, which are only evident through the 

participation of many members of the network, or when the need for implementation is 

not seen, or may not be necessary at all. This coincides with Seebacher & Schüritz (2019) 

according to which members of blockchain based networks must be aware of the needs 

of the network and the effects of their actions, since the benefit for each individual par-

ticipant is derived from the overall benefit for the network.  

 

But even in the case that a member of the supply chain shows no commitment and does 

not implement the technology, all respondents saw further cooperation as possible and 

given. This could be due to the already existing multitude of systems for data exchange. 

However, the respondents see the need to set a common standard for blockchain technol-

ogy to simplify collaboration and reduce potential conflict points. In the long-term, espe-

cially if a blockchain standard becomes established, this could make it more difficult to 

work with partners without this technology. Thereafter, missing standards can be seen as 

barrier.  

 

The interviews revealed that, on the one hand, the implementation of the technology did 

not lead to a major change in the emergence of new conflicts or a reduction due to the 

confidence-building properties of the blockchain (R3, R7 & R9). On the other hand, how-

ever, price conflicts are seen due to increased data exchange and data transparency across 
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several members of the supply chain. This is based in particular on the fact that the sup-

pliers of the manufacturers could be disclosed or strategically important data could be 

transparent. This corresponds with the literature according to which the fear of economic 

disadvantages or potential conflicts through the implementation of the technology itself 

hinders it (Imeri et al., 2019). Furthermore, the power asymmetry also plays a decisive 

role (Kembro & Selviaridis, 2015; R1 & R10), which was demonstrated in initial pilot 

projects with commercial intentions.  

 

In brief, it can be said that for the commitment of the members of the supply chain, the 

added value for the individual members must above all be apparent and there must be no 

power asymmetries. On the contrary, the same conditions must prevail for all members. 

However, this is questionable, since the implementation takes currently place through 

network pressure from the direction of the powerful members or through the wish of the 

customer, even if the economic benefit for the individual company is not always obvious. 

 

5.3 Technical Perspective 
 
In the following section the focus of the analysis will be on the availability of the tech-

nology, existing gaps and influences of negative publicity. 

 

When implementing blockchain technology into the supply chain, the question of who 

provides the technology and how can it be implemented is raised. In the literature, 

Saberi et al. (2019) argue that there is a lack of access to technology. However, the inter-

views showed that there are already three main providers, IBM, SAP and Microsoft (R2, 

R3, R4, R5, R6, R7 & R9). R1 and R7 also claimed that there are smaller players and 

startups trying to solve specific problems of blockchain technology.  

  

Nevertheless, not all companies, especially SMEs, have capacities, knowledge, time or 

focus to develop a blockchain technology (R4). In this case, they are dependent on the 

large players and external providers as well as will inevitably adapt the implemented 

technology of the large players over time (R2 & R4). That is because, according to Apte 

& Petrovsky (2016), all participants in a supply chain must access the necessary infor-

mation in order to exploit the opportunities for added value in an integrated supply chain. 

There is currently no easy affordable way to obtain the technology (R1), as it is developed 
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and tailored to the specific case of application. However, not all companies are able to 

afford the high establishment costs (Korpela et al., 2017) as mentioned above. 

  

In brief, the interest in implementing the blockchain technology is growing and there are 

an increasing number of providers and start-ups on the market, giving more possibilities 

for choice. There are already many separate solutions, but a standardisation is necessary, 

because otherwise each supply chain develops and applies its own blockchain solution, 

which can lead to compatibility problems in collaboration, as already explained in the 

previous chapter. This is a cost issue, which in turn depends on the company whether 

costs are affordable and whether access to the technology is possible or not. Applying the 

high costs to implement blockchain in the supply chain does not initially lead to any eco-

nomic benefit. This is more expected in the long-term and would only then have a positive 

impact on the triple-bottom-line, as it would then be possible to work more efficiently 

and the paper-saving method of working would have a positive effect on the environment. 

 

Due to the newness of the blockchain technology in the supply chain, there are still some 

existing gaps. According to R1, R2, R5 and R7 there are expected less security gaps with 

the blockchain, while Tijan et al. (2019) in theory still sees major shortcomings because 

the blockchain technology for establishing itself in the supply chain is still in its infancy 

and therefore not fully developed. 

  

Contrary to expectations, the interviews have highlighted further gaps. On the one hand, 

the gaps already explained such as high investments, compatibility problems after up-

dates, unclear advantages and transparency with regard to data exchange were described. 

On the other hand, deficits such as the bathtub effect (R1) and the change in transit times 

(R3) are important.  

  

Generally, the implementation of new technologies is accompanied by gaps and areas for 

improvement. The establishment of the blockchain technology in the supply chain is still 

at an initial level and is immature, which means that it represents a risk for those who 

have already implemented the technology and existing gaps push the uncertainty of the 

employees. Nevertheless, currently no big gaps are seen, if technology works as promised 

and security issues are removed. 
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As is often the case, gaps or problematic areas lead to negative publicity, which in turn 

can have an influence on the establishment of blockchain technology in the supply chain. 

Campbell et al. (2003) explains that it can have an effect on other parties, as data security 

in particular has a high priority in companies, which can be endangered by dysfunctions. 

Due to the innovativeness of the topic and a lack of knowledge explained by R2, R2, R6 

and R9 as well as Hsieh et al. (2017) expect a negative influence in case of negative 

publicity based on technical aspects. R2 argued that in such a case it would delay the 

implementation until the technology is at a mature state of development. Nevertheless, 

R7 contended that both technological difficulties and criticisms at the beginning of any 

technological innovation are common.  

  

In brief, people are often aware of publicity, especially when it is about unknown things, 

which are coupled with high costs. Rather uncertainties are tried to be eliminated by look-

ing at the strategies and behaviour of competitors and other supply chain participants. 

This aspect will be explained in more detail in the following chapter. With regard to the 

triple-bottom-line, negative publicity can have a significant impact on society by giving 

negative characteristics to the blockchain technology and thus preventing the technology 

from gaining a positive position in society. The transfer of negative publicity from other 

applications of the blockchain to the use in the supply chain, can lead to a rejection of the 

implementation. This implies that negative publicity can also be interpreted as a barrier 

from the external perspective. Over time it will become clear whether upcoming negative 

publicity is justified or not, because this can only be assessed once central benefits and 

problems have been evaluated. In the case that the negative publicity was unjustified re-

garding the implementation in the supply chain, this can be seen as a decisive factor for 

a possible failure of the blockchain. 

 

 

5.4 External Perspective 
 
Regarding the implementation of blockchain technology in supply chains, the question 

also arises to what extent it is influenced from outside and in which way this motivates 

or hinders the implementation. Based on the theoretical framework and the empirical 

findings, this section of the analysis focuses on the external drivers of implementation 

such as competition, industry interest or legal requirements and prerequisites. 
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The interviews showed that the competition can be a decisive driver (R1, R2, R3, R6 & 

R7) and that many companies currently wait and act as followers or at least check the 

feasibility and implement ability within the framework of a proof of concepts (POC) (R1, 

R5 & R7). Rather, many companies would wait until the advantages through the imple-

mentation by others members or companies show up and implement the blockchain as 

late followers, based on the technological advantages of the blockchain (R1, R3, R7 & 

R10). Contrary to this, Seebacher & Schüritz (2019) argue that due to pressure from the 

market and competition, implementation would take place even if the technological fit 

does not fit and no added value is generated for the company. 

 

The results from literature and interview show a mixed picture of the competition as a 

driver. Companies take the advantages the technology can offer them (R5, R9 & R10) or 

see the need for implementation to remain competitive in the event that the competitor 

implements the technology or the customer demands it (R1, R2, R3, R6 & R7). However, 

the respondents see the implementation of the blockchain in its current status as hype and 

do not adapt it blindly, as described in the literature (Seebacher & Schüritz, 2019), but 

carry out POC or wait for an establishment of the technology.  

 

Rather, the application in the individual industry sectors within the supply chain and the 

interest of the industry in the implementation is questionable. Therefore, an implemen-

tation of the blockchain is currently more likely to be seen in specialised areas within the 

supply chain or in certain industries, based on technological characteristics. The inter-

views gave a mixed picture. R2, R5, R7 and R10 stated that the industry has an increased 

interest in transparency and just-in-time data availability which speaks for the logistics 

sector. In the case of the pharmaceutical industry, increased traceability can represent an 

increase in efficiency as well as an improvement in process security and reliability. This 

shows that especially in the logistics sector or in the distribution of everything that is 

extremely sensitive, important or handled in batches, can exist an interest in the technol-

ogy due to its transparency and traceability giving properties. 

 

The interest of these sectors also reveals at the same time high legal requirements for 

the blockchain technology, as these industries are subject to a high documentation obli-

gation. The respondents from the areas of logistics and the pharmaceutical industry (R1, 

R5 & R7) and R9 stated that especially the laws and regulators what to whom may be 
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divided and stored can represent big hurdles. In addition, R1, R7 and R10 stated that a 

large number of different laws exist in a global context and that these are predominantly 

outdated and not geared to a technology such as blockchain. This is in line with the liter-

ature (Poszler et al., 2019; Seebacher & Schüritz, 2019; Wang et al., 2019), according to 

which the multitude of sets of rules, especially in the global supply chain context, can 

represent a barrier to implementation, as there is no legal certainty. However, it is to be 

noted here that on the part of the policy much is done in order to open the legislation for 

the digital blockchain technology, currently construed to paper-based documents (R10).  

 

In brief, next to the implementation out of competitive advantages, the implementation 

of blockchain technologie is based on the interest of the industry in the technological 

advantages, especially in specific sectors. However, this is made more difficult by high 

legal demands on the technology, since today's legislation is diverse and not geared to a 

technology such as the blockchain.  

 

 

5.5 Summary and First Concluding Remarks 
 

The analysis and discussion of the empirical results with the literature showed that the 

occurring barriers have their origin in the blockchain technology itself or in the human 

factor. 

 

In the intra-organisational perspective, it became clear that the human factor plays a de-

cisive role and that many barriers are of human origin. Even if barriers, such as the actual 

systems and the costs of implementation, have an origin in the system context, they can 

be assigned to the human origin. This is due to their direct effects in the intra-organisa-

tional perspective on the perception and prioritisation of the blockchain. The human 

origin became also evident in the inter-organisational perspective. The barriers collabo-

ration, the willingness to exchange data as well as the fear of conflicts are of human origin. 

In particular, the relationship between the intra- and the inter-organisational perspectives 

became clear through the influence of the barriers between them. The analysis from a 

technical perspective revealed that the existing gaps in technology are a barrier. These 

originate from the system origin and at the same time represent the basis for barriers of 

human origin and from the external perspective. In particular, the barriers of negative 
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publicity and interest of industry are related to the technical gaps, as a possible imple-

mentation is based on the awareness of the technological benefits. 

 

 
5.6 Link to Theoretical Framework Model 
 

Based on the results of the analysis and the discussion in Chapter 5.5, the Theoretical 

Framework Model presented in Chapter 2, was further developed. The modified model 

is presented in Figure 5.1 and explained below. 

 

 

Figure 45.1 Modified Theoretical Framework Model (own) 
 

In the area of intra-organisational barriers, the results have shown that existing systems 

in particular can hinder the implementation of blockchain technology in the supply chain. 

In addition, the interviews showed that there is a lack of prioritisation in the companies. 

These facts must be added to the model. The lack of prioritisation is also due to long 

approval times as well as obstacles in organisational cultures and policies, which are de-

fined and summarised on the basis of the results in decision-making and simplifications 

in organisational cultures. It should be noted, however, that no barrier is to be defined 



Philipp Manuel Block & Sophia Katharina Marcussen 

 62 

with regard to organisational cultures, but rather that the blockchain technology can be 

interpreted as simplification. Moreover, the absence of knowledge was extended to anxi-

eties, concerns and uncertainties of the employees, as the results showed that absence of 

knowledge is only one reason why employees would reject the blockchain technology. 

Finally, the financial restrictions were defined more precisely in costs for the acquisition 

and implementation based on the empirical findings. 

 

The analysis has shown that in the area of inter-organisational barriers, the fear of 

competitive disadvantages through data exchange remains. However, conflicts based on 

the specific characteristics of the technology, such as price conflicts due to increased 

transparency, are added. Moreover, it was shown that the barrier of financial and person-

nel restrictions recedes behind the barrier of the unnoticed advantages of the technology 

and the failure to see an economic added value through implementation in the network. 

As a result, the technology is only implemented when requested by the customer or as 

follower to a powerful supply chain member who implements it based on the technolog-

ical features. The customer and the powerful member are added to the model in the form 

of the need of network pressure and replaced the financial and personnel restrictions. 

Furthermore, the success of the implementation of the blockchain technology in the sup-

ply chain context depends on the participation of a large number of members. A require-

ment for this is the creation of common standards. Thereafter, the necessary participation 

and standardisation have been added as need of collaboration to the model.  

 

Concerning technical barriers, it was confirmed that negative publicity is a barrier to the 

implementation of blockchain technology in the supply chain. Nevertheless, the barrier 

of negative publicity has also been reflected in the area of external barriers. The lack of 

access was investigated and analysed in depth in the revised model in providers and im-

plementation, since a smooth implementation in the company is controversial. Further-

more, the immaturity of the technology and security vulnerability were clarified in the 

barrier of existing gaps. However, the interviews showed that there are less security issues 

and more gaps regarding high investments combined with unclear advantages of the tech-

nology as well as compatibility problems after updates. 

 

Regarding the external barriers on the implementation, the analysis showed that com-

petition will play a role and is perceived as a reason for implementation. However, this 
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will only be the case when the technology become sufficiently widespread due to the 

hype, technological characteristics or network pressure. At present, however, this interest 

and attempt at implementation is mainly by industry in special areas or niche markets, so 

this can be a barrier and a driver. Especially in specialised niche markets, the implemen-

tation is hindered by outdated legislation that is not yet geared to digitalisation and block-

chain.  

 

The analysis of the four perspectives revealed interconnections between them. A con-

nection that can be identified in the intra-organisational, inter-organisational and external 

perspective is that the benefits and added value of the blockchain technology are not seen 

or perceived as this. Therefore, there is no need to introduce the innovation into the supply 

chain. Furthermore, actual systems are already equipped with track and trace functions 

on a high level. As a result, the introduction of a new technology into the supply chain is 

not justified, especially since the implementation process of blockchain is time-consum-

ing and involves high investment costs. With regard to costs, these play, next to the per-

ception of the technology, a major role in the intra-organisational and technical perspec-

tives and which is illustrated by Arrow 1 in the modified model (Figure 5.1). 

 

Based on the high investment costs of implementing the technology from the intra-organ-

isational perspective, these can also become a barrier in the inter-organisational category. 

Individual financial hurdles as well as the refusal of employees can lead to a reduced 

willingness to implement blockchain and consequently decreased collaboration. Contrary 

to this, there can be a necessity to purchase and implement the blockchain in terms of 

high network pressure. This is illustrated by Arrow 2 in Figure 5.1 

 

Another common point which is reflected in the inter-organisational and external per-

spective is the interest of the industry. Network pressure in the inter-organisational area 

may force companies to integrate blockchain technology into their supply chain. From an 

external perspective, the interest of the industry could have a major impact on the imple-

mentation of blockchain technology in the supply chain, if the implementation is en-

forced. In order to remain competitive by meeting customer needs or to fulfil the interest 

of the industry, companies can be influenced to introduce, or in case of negative publicity, 

reject the blockchain technology. This influence is shown by Arrow 3 in the modified 

model (Figure 5.1).  
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Furthermore, negative publicity in the blockchain context can be seen from the technical 

as well as the external perspective. Through gaps or incidents with the blockchain tech-

nology, negative publicity can arise, but does not only represent a direct barrier through 

the technology itself. Due to negative influence on the implementation by assigned prej-

udices, negative publicity is to be considered as an external barrier. Therefore, negative 

publicity can be multi-layered and does not necessarily have to be system-based. This 

connection is shown by Arrow 4 in the Figure 5.1. 

 

Overall, the four perspectives of the implementation barriers can be placed into two con-

texts, the relationship-based context and the environmental context. The intra- and inter-

organisational barriers are standing in a relationship-oriented context, since the willing-

ness of humans to interact and collaborate is essential. Relations can be identified within 

these two categories in different ways. The behaviour of human being is in relation to the 

technology as well as to the company. In addition, there are interconnections between the 

supply chain network and the company in which the human being is significantly partic-

ipating. This is also illustrated in Arrow 2 (Figure 5.1). Furthermore, the technical and 

external barriers can be interpreted in an environmental context. Barriers such as negative 

publicity, legal regulations and existing gaps have a decisive impact as well as affect the 

implementation of blockchain into the supply chain. Therefore, placing these perspectives 

and barriers in the environmental context is necessary. Influences on the implementation 

from outside the supply chain network are to be considered in this environmental context.  

 

The interconnections explained above are also presented in the following Model 5.2 In-

fluences of Barriers from Human & System Origin. This was done on the basis of the 

model from the Theoretical Framework (Figure 2.1) in Chapter 2, which was designed 

in accordance with the findings of the empirical findings Chapter 4 and the results of the 

analysis Chapter 5. 

 

Based on Figure 5.1 explained above, a further Model 5.2 was developed to illustrate the 

problems of implementing the blockchain technology in the supply chain. The advantages 

of two main drivers, transparency and security, are not clearly evident. As a result, the 

added value and economic benefits are not seen. Furthermore, well-functioning actual 

systems already exist, so there is no need perceived to integrate a new technology into the 

supply chain. This aspect, coupled with the customer-driven approach including the need 
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of network pressure, means that there is no awareness of blockchain. This in turn means 

that the drivers cannot be perceived.  

 

 

Figure 55.2 Influences of Barriers from Human & System Origin (own) 
 

Based on the results of the analysis and discussion as well as from Table 4.2, it ap-

peared that that unawareness, collaboration and existing gaps are very present barriers. 

In addition, it has become apparent that these barriers arise due to the unawareness of 

the benefits and existing gaps in the preliminary phase. The influence in the preliminary 

phase is illustrated below within the Figure 5.3 as “Barriers in Preliminary Phase of Im-

plementation”. 

 
Figure 65.3 Barriers in Preliminary Phase of Implementation (own, former Figure 1.2)  
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6. Conclusion 
 
The concluding chapter provides the answers to the research question as well as further 

conclusions of the investigative questions. Furthermore, theoretical, practical and social 

contributions are described. Finally, limitations of the study are pointed out and an out-

look with possible research suggestions for the future is given.  

 

6.1 Conclusions 
 
6.1.1 Research question 

The aim of this study was to investigate, the causes which occur and inhibit in the pre-

liminary stages or during the implementation of blockchain technology in the supply 

chain. An overview of current and emerging barriers, their origin, place of occurrence 

and their interdependencies are given, which can determine the success of an implemen-

tation in the supply chain. 

 

Based on the results, it becomes clear that the inhibition of the implementation of block-

chain in the supply chain takes place in a multi-layered way. It became apparent that the 

barriers identified in the framework of this research were especially evident in the pre-

liminary stage of implementation. The occurring barriers can be placed in a relationship 

and environmental context and traced back to a human and system origin.  

 

From an intra-organisational perspective, existing and well-functioning systems within 

the supply chain are a barrier to the implementation of blockchain. This implies the pre-

vention of the awareness of the existence and advantages of the new technology, which 

leads to a too low prioritisation in companies. In addition, the rejection of the technology 

by employees has an impact because they are uncertain about how to handle a blockchain. 

These barriers are based on human origin. Furthermore, there are financial hurdles that 

could be identified by examining different companies of different sizes. These include 

high acquisition costs and training costs, which can be minimised with the help of li-

censes. 

 

Also in consideration of the inter-organisational perspective and the supply chain in a 

network context, the influence of the human factor plays a decisive role. In particular, a 
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lack of willingness to exchange data, in fear of competitive disadvantages or unclear di-

rect economic benefit, leads to low collaboration within the supply chain regarding the 

implementation of blockchain technology. This results in an inhibition of the implemen-

tation, since the individual members of the supply chain pay close attention to what the 

other partners are doing. In case that the economic benefit is only visible to a small extent 

for the individual member, such an implementation will therefore happen through net-

work pressure out of the supply chain or on customer demand.  

 

Barriers from human origin can be related to the lack of knowledge about the technolog-

ical characteristics, the unawareness of the benefits and concerns about the system. These 

concerns are based on the still young blockchain technology, which is considered to be 

immature. In particular the lack of well-established applications with regard to the supply 

chain and the lack of standardisation represent an obstacle. Furthermore, negative public-

ity can have an impact on inhibiting implementation, as people can easily be influenced 

due to their lack of knowledge about the blockchain.  

 

Publicity, however, proved to be a comparatively small factor compared to other external 

influences. On the other hand, there is the hype about the benefits of blockchain technol-

ogy, which is not perceived as such with regard to supply chain implementation. An im-

plementation of the blockchain based on the technological advantages is only carried out 

in niche markets, special branches of industry or on customer request. However, such an 

implementation in the supply chain faces currently outdated, complicated legislation that 

is not designed for a digital environment. Measures of the government are therefore nec-

essary to make such an implementation possible. 

 

Resuming the research question of the causes that hinder the implementation of the block-

chain in the supply chain, this can be answered from two points of view. 

 

First, relationship based barriers, out of the intra- and inter-organisational perspective 

showed that the human being, especially in the context of collaboration in the supply 

chain, can be origin for obstacles that influence the implementation. 

From an environmental view, the technical or external perspective, barriers such as con-

cerns about gaps, negative publicity about the technology or its use in the supply chain, 
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and legal hurdles can hinder implementation. Furthermore, barriers of the technical and 

external perspective can be the origin for human barriers. 

 

6.1.2 Further conclusions 

With regard to the most problematic barriers, those of human and system origin can be 

identified. Unawareness was identified as a high barrier. This occurs in the form of miss-

ing know-how or insufficient perception of the technical characteristics as drivers and the 

resulting lack of awareness of the added value created by the blockchain. The barrier of 

unawareness arises from the human origin. Based on this, the barrier to necessary collab-

oration arises because the benefits of the technology can only be realised with the partic-

ipation of other partners as well as if a standardisation of the technology is given. This 

barrier is grounded on human and system origin. Furthermore, there are still existing gaps 

that constitute a strong barrier and have systematic origins. These include a lack of stand-

ardisation due to the immature technology, which can lead to gaps and the bathtub effect. 

 

Based on the conclusion above, results have shown that there are also interconnections 

between the barriers. A common interface of the groupings of barriers of intra-organisa-

tional, inter-organisational and external influences is the human factor as well as collab-

oration and commitment.  

 

The human factor and its specific behaviour towards new things and changes, in this con-

text through the implementation of technology, creates and influences barriers in these 

fields. In addition, the characteristic benefits of transparency, traceability and security, or 

the added value of these are not perceived and therefore no prioritisation is given. These 

can occur in the company itself, but also arise from acting within the network or be influ-

enced externally by negative publicity or the industry. Negative publicity has mainly a 

system origin. It can occur through incidents with the technology itself or in other practi-

cal applications of it. In the case of occurrences in other application areas, this publicity 

can be transferred to the application in the supply chain and must therefore also be eval-

uated as an external barrier. Moreover, financial influence plays a decisive role at all lev-

els and can have strong inhibitory effects for the implementation, especially in the context 

of intra-organisational and system-related barriers. Furthermore, an interest of the indus-

try to integrate the blockchain into the supply chain may be reflected in the network pres-

sure, so an interconnection between the external category and the inter-organisational 
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category can be seen. If the industry is aiming for a complete implementation of block-

chain technology in the supply chain, the entire network can be forced to adapt.  

 

An overview of the three main barriers from the empirical findings, their origins as well 

as their main direct influences, are summarised in the following Table 6.1. 

 

Origin Barrier Related barrier 

Human Unawareness Collaboration  

Human & system Collaboration & requirements Need of network pressure 

System Still existing gaps Negative publicity; 
Financial obstacles 

Table 66.1 Overview of Interconnections of Barriers (own) 
 

 

6.2 Contribution to the literature  
 
In this study, the causes that hinder an implementation of the blockchain in the supply 

chain were examined. Out of four perspectives, the occurring barriers were identified and 

grouped, as well as relationships and interactions between them were analysed and high-

lighted. This partly follows the call of Seebacher and Schüritz (2019), according to which 

the implementation of blockchain under the influence of network aspects should be fur-

ther investigated. The identified barriers were classified as human or system origin, where 

it became evident that the benefits of the system are influenced by the human factor. 

Additionally, to the examination of the barriers from four perspectives, this study ana-

lysed and demonstrated, on an empirical basis, relationships and interactions between the 

categories, as requested by Saberi et al. (2019). Eventually, this research contributed by 

setting the four perspectives and thus the barriers, including the origin and the linkages 

between them, in a relationship and environmental based context. 

 

 

6.3 Societal Implications 
 
The contribution of this work to society consists in highlighting the limiting and inhibit-

ing influence of the human factor in the context of digitalisation through the blockchain. 

As a result of digitisation and ongoing technological change, people are concerned about 

changes and disadvantages. Change management is necessary to reduce the resistance of 
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the employees and the barriers resulting from the human origin. This study shows the 

connections between the barriers of human origin and the influence of these barriers on 

the collaboration with partners. This can provide a deeper understanding of the obstacles 

in the supply chain context as well as possible targets for change management and the 

removal of these barriers. Eventually, the positive effects of implementing blockchain in 

the supply chain, such as increased sustainability through digitisation or the traceability 

of goods, depend on the individual in the network. 

 

 

6.4 Practical Implications 
 
This research makes a practical contribution in the area of supply chain management and 

innovation management for companies that are considering the introduction of blockchain 

technology or are currently in the POC status. Organisations can understand the interre-

lationships of the individual barriers, especially in the supply chain context, and the in-

fluence of the human factor on them. This can be the starting point for action to influence 

the origins of these barriers and to reduce barriers. In particular, the study highlights the 

need for change management to reduce uncertainties of among employees and the im-

portance of clear economic or process-related benefits for the company.  

 

This study shows the need for cooperation as a barrier of system origin and the willing-

ness to cooperate within the supply chain network, as a barrier of human origin. There-

fore, this study emphasises the need for awareness of the benefits of the blockchain tech-

nology and the added value it brings. Increased cooperation during implementation is 

necessary because the benefits only become apparent when there is appropriate participa-

tion, either pressured through the network or by customer demand. Enhancing the com-

mitment to implement the blockchain, based on the technical advantages of the technol-

ogy, by reducing the barriers and raising the awareness should be aimed for. 
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6.5 Limitations and Future Research Suggestions 
 
In this study, some limitations can be identified. Firstly, the field of blockchain research 

is a very young and current topic. The available literature is limited by this, but due to the 

current research interest in the topic, it is permanently supplemented, so that only a snap-

shot is possible. The multiple case study gives a broad overview of the occurring barriers 

to blockchain implementation, but refers to different supply chains and the supply chain 

network in general. Furthermore, this empirical study is limited to ten interviews, due to 

the fact that such an implementation is still at an early stage, so that only a small number 

of companies and persons out of the supply chain context with knowledge about block-

chain were available. More interviews would have provided even deeper insights and 

possibly even more barriers would have become visible, which can be investigated in 

further research.  

 

Based on the limitations and main findings of the study described, further research sug-

gestions can be proposed. Due to the unawareness of the advantages of the blockchain 

technology, uncertainties of the employees arise, so that a change management is neces-

sary. Based on this, a research could be conducted, in which the approaches for overcom-

ing the barriers are analysed and the success in implementation is reflected. Furthermore, 

a single case study could be carried out a whole supply chain or a certain industry is 

examined, in case of a successful implementation, so that specific barriers can be identi-

fied. Based on this, in the case of a successful implementation, it could be analysed how 

the challenges faced have been overcome. Particularly it would be interesting to investi-

gate how the call of collaboration was addressed and how it influenced the implementa-

tion. Additionally, a case study could be conducted based on the linkages between the 

four perspectives of barriers. The aim might be to examine the changes in the intercon-

nections, depending on the stages “preliminary-, ongoing- and post- implementation”. 
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Appendix 
Interview Guide 
 
INTRODUCTION 
We would like to record the interview in order to evaluate it and transcribe it. Of course, the recording as 
well as all personal data will be treated strictly according to current data protection regulations (GDPR) 
and deleted after the thesis. 
 
o Do you agree with the recording of the interview?  
 
Warm up: 
o Would you like to conduct this interview anonymously or may you or your company be named?  
o Please first tell us a few words about your position  
o What role does your company play within supply chains? 
 
GENERAL QUESTIONS 
o Has your supplier network/ customer network (supply chain) already been informed and exchanged 

about blockchain technologies? To what extent has this happened? 
o How were you informed about blockchain technologies and possible applications for the supply chain? 

Has this been done at conferences and meetings? 
o Where do you see advantages of blockchain technology for the supply chain? 
o What do you think about the three main components of blockchain, transparency, traceability and secu-

rity? 
 

Barriers 
INTRA-ORGANISATIONAL BARRIERS 
Existing systems 
o To what extent do you monitor and track your supply chain with IT systems?  
o Please explain in three sentences how do you monitor and track your supply chain with IT systems. 
o Are there specific advantages or disadvantages?  
 
Implementation of new systems 
o Where are the main problem areas or challenges of changing the existing IT infrastructure? 
o What difficulties would you see in the implementation of a new technology? 
o Which intra-organisational processes are necessary to enable such a change / implementation? 
o Are there any existing innovation policies of the company? Is your company open for new technological 

innovations?  
o What possibilities are there to simplify the implementation, i.e. without there being an interruption in 

the general process? 
 
Internal change 
o How do changes in IT structures affect the organisational structure? 
o How do changes in IT structures affect the decision-making hierarchy? 
o How can missing knowledge in dealing with blockchain of employees be compensated in a short time?  
o What are the influences does blockchain have on organisational culture? 
o Are these influences to be evaluated as positive or negative? 
o Are corporate policies also influenced? And if yes, to what degree? 
o What are the main reasons for uncertainties of employees about this innovation? 
o What approaches are there to overcome such uncertainties? 
 
Financial 
o How high would you rate the ambitions for digital change / the investments with regard to changes in 

IT structures? 
o What financial challenges do companies face to implement blockchain technologies? 
o What do these costs consist of? For example, changeover, training for employees etc. 
o Are such financial investments justified in comparison to (long-term) successes? Why? 
o What are the prospects that companies of all sizes will be able to establish this costly innovation? 
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INTER-ORGANISATIONAL BARRIERS 
Willingness 
o How would you describe the current information policy / willingness to share information and data 

within the supply chain out of your perspective? 
o How do you see the willingness of other supply chain members to exchange data? 
o Would you, if other members were willing to, integrate blockchain based technology? 
o Would this be based on the benefits of the technology or on competition or market pressure? If yes, 

why, please explain it. 
 
Data exchange 
o What could be possible concerns / reasons for a limited data exchange? 
o What kind of information is exchanged between the partners and to which extend?  
o How is the important is this information? 
o How important would you rate the originality of this information? 
o To what extent would the increasing transparency through blockchain influence the sharing of infor-

mation with its partners? 
o What requirements do you see as necessary to integrate blockchain technology into your supply 

chain? 
o In case partner is not participating in the implementation of blockchain technologies 
o To what extent is it possible to maintain relationships with other companies if they do not implement 

blockchain technology?  
o What possibilities are there for continuing to cooperate, even if communication / information sharing 

is different? 
o Where are the main problems/ interfaces? 
o What could be the motives of the other supply chain partners to reject an increase in transparency and 

data security within the supply chain? 
o In case both partners implemented blockchain technologies 
o Added value 
o Conflicts 
o Coordination 
o  
o To what extent does blockchain simplify cooperation? 
o What added value could be generated from increased transparency and security within the supply 

chain and between partners? 
o Could there be/ arise conflicts between supply chain members? 
o How can these conflicts be solved? 
o Could these be solved in advance? 
o How does the communication between the partners differ from before? 
o Would coordination actually be easier than before? 
 
SYSTEM RELATED BARRIERS 
Providers 
o What possibilities are there to get blockchain technologies? 
o Which providers are there? How are there services? 
 
Security & gaps 
o To what extent do you trust that this will give them more security? 
o Where are there still security gaps? 
o How can they be overcome? 
 
As already mentioned, blockchain technology is still in its beginning and therefore not mature. 
o Any other gaps except from the previous mentioned gaps? 
o How do these affect the entire process? 
o What are the solutions? 
 
Blockchain technology is still at the very beginning of implementation in the supply chain.  
o How do you react to negative publicity? Would that be a reason for you to distance yourself from it? 

Why? 
o To what extent does this discourage you from a current implementation? 
o What period are we talking about? 
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EXTERNAL BARRIERS 
o What external influences do you see in the implementation of blockchain technologies? 
 
Competition 
o To what extent does competition influence the implementation of technological innovations based on 

blockchain? 
o What does this influence look like? 
o Is it a competitive advantage or a disadvantage to integrate blockchain technologies into the supply 

chain? 
 
Interest 
o Is industry interested in having transparency and for what reasons? 
o What obstacles could transparency pose for industry? 
o Could this be a reason to reject blockchain technology in the supply chain? 
 
Regulations 
o What legal hurdles & requirements exist within the supply chain?  
o Could these legal regulations be a barrier in the implementation of blockchain based technology? 
o Does this also apply if the technology / application used is certified? 
 
FINAL QUESTIONS 
o Which barriers are most problematic? In which context? 
o Why is blockchain important in today's world? Especially for which companies and industries? 
o What do you think about the statement: “Blockchain will revolutionise the supply chain”? 
o Can we expect a long-term success for the implementation of blockchain despite the still existing bar-

riers? 
o What long-term evolutions will there be in the supply chain due to blockchain technologies? 
o Assuming the technology prevails, to what extent could this affect your current supply chain man-

agement / business model? 
o Would you describe the attempt to apply blockchain technology in your industry as hype or necessary 

technical progress? 
 
FURTHER QUESTIONS 
 
NOTES: BEHAVIOUR 
 
GENERAL NOTES 
 
 
 
 
 
 
 


