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Abstract 

Blockchain technology is claimed to have a major disruptive impact on the market. Media, 

consultants and researchers foresee substantial efficiency effects regarding the organization of 

transactions between stakeholders across organizational boundaries. This paper aims to research 

the impact of blockchain technology on transaction costs from a procurement perspective to deliver 

insights into the actual practical applications that blockchain technology can have in managing 

procurement transactions and their cost effects. The study utilizes the Delphi method to gain and 

compare insights from multiple experts in procurement. The paper qualitatively evaluates in-depth 

interviews with procurement experts to explore expected effects of blockchain technology on 

transaction costs throughout the procurement process. In a second Delphi round, determined 

effects are reassessed by the study participants. Procurement experts see multiple opportunities 

where blockchain technology can reduce transaction costs throughout the procurement process, 

but they also voice doubts on whether any effect exists and explain where they see risks or 

increasing effects on transaction costs. The findings are discussed and implications for practitioners 

and researchers described. 
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1 INTRODUCTION When William Gibson published the novel Neuromancer  in , readers were astonished by the 
vision of a connected world and by the sheer possibilities of a readily accessible informational 

system (Brians, 2013; Myers, 2001). Today, 34 years later, Gibson's vision has become reality. 

Against many critic's better judgement of what was to happen (Cumming, 2014; Jonas, 1985) - a 

science-fiction author was able to predict the speed at which technological development was to 

come. It is the speed of technological innovation that has let the average human's imagination in its 

dust. And to think that humanity is at the cusp of its possibility would be another mistake, not only 

because it could potentially slow down the technological progress that might be possible with the 

sheer willingness to invest, research and adopt, but also because the speed of technological 

innovation in the market can leave the late adopter stranded and unable to compete in a global, 

competitive marketplace. 

Blockchain technology (BCT) is one of these innovations that is accredited with being able to 

change the business world as we know it.  Abeyratne and Monfared (2016) claim it is "Marking the 

dawn of a new era" (p. 1) and John (2016) calls it a "fundamental change on the horizon" (p. 41). There is a growing amount of literature researching the technology s potential applications and 
characteristics (i.a. Nofer, Gomber, Hinz, & Schiereck, 2017; Abeyratne & Monfared; 2016; White, 

2017) and the fact that the UN and several governments are investigating conceivable use cases for 

blockchain technology (i.a. Sustania, Danish Ministry of Foreign Affairs & Coinify, 2017; John, 2016), 

seems to support the expectation of disruptive features that could influence the markets. In 2015, 

the European Commission has communicated that it will be using €  million in research on Blockchain Technology to store citizen s data decentralized on a distributed ledger and some 

European nations are already utilizing blockchain technology for land registry management (John, 

2016). Aside from blockchain application service providers (i.a. Stein, 2017), also various 

management consultancies promise positive effects for businesses and economies (i.a. Morrison & 

Sinha, 2016; Accenture, 2018). The general public s interest into the topic is indicated by high 

media attention addressing a general audience (i.a. The Economist, n.d.; BBC, n.d.).  

1.1 PURPOSE OF RESEARCH 

But this development has been mostly based on thought experiments on a strategic level. While the 

idea has certainly reached middle management levels in larger organizations, the actual 

applicability of the technology and the impact of its usage in the everyday work of mid-level 

managers is still widely unresearched (as shown in section 4. Literature Review). A strategic view 
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might make the executive branch aware and excited about the new technology, but it is often the 

middle manager that organizes the implementation and drives change management (Huy, 2002). 

The operational implications need to be clear to her/him and the potential challenges need to be 

addressed and mitigated. If the hype stays a hype, the technology might disappear as quickly as it 

started – the challenge is to connect the strategic initiatives with their operative implications.  

Making the concepts, the benefits and challenges clear for the average user would also make its 

implementation more accessible, making it realistic for small and medium size businesses to review the blockchain technology s potential advantages for implementation or be willing to simply 

consider taking part in a blockchain driven network. 

At the same time, researching operative implications, advantages and challenges will clarify 

potential risks. Getting input from the experts that will, at some point be at the cusp of its 

implementation and know its trajectory should be an early step in the development stage. The 

earlier these can be addressed, the better for the development of the innovation. Shortfalls and 

dramatic consequences can be avoided, and the technology can be made to live up to its potential 

and the level of expectation that has been created through the media attention. 

A consultant that has frequent conversations about opportunities with different organization has 

mentioned to us that companies are interested because they think they might forego an advantage 

if they do not work with blockchain technology, but nobody really understands the business 

implications (Consultant, personal communication, March 29, 2018). It is hard to communicate the 

relevant criteria between software developers and middle management. Applicability to business is 

not understood (Consultant, personal communication, March 29, 2018). A project manager with 

A.P. Moller Maersk that researches the applicability of blockchain technology in the shipping 

industry told us that blockchain technology is expected to have a significant impact on the way that 

business is done, mainly increasing efficiency (Project manager, personal communication, January 

31, 2018). Blockchain technology is a complex topic that is not easily discussed, understood or 

implemented as per our conversation with a software engineer (Software engineer, personal 

communication, February 1, 2018). Research needs to provide insights into what effect blockchain 

technology can have on everyday processes so that all stakeholders can understand how it will 

impact their daily work.  

Therefore, further information is necessary for managers to be able to develop business cases in 

order to drive a potential implementation. 
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Why researching transaction cost theory:  

To be able to quantify how blockchain technology affects the business process it is necessary to 

determine terms of reference that describe what parts of the business are affected, which processes 

therein and what costs are impacted how. Further it is important to understand what aspects of 

blockchain technology drive that effect. 

The theory of transaction cost economics describes cost structures and developments from a total 

cost perspective with a major focus on the management of processes across business boundaries 

(Hobbs, 1996). The construct makes it possible to describe and compare effects that have a direct 

impact on the efficiency of the business processes and can be understood by all stakeholders as 

decision expressed in cost terms directly imply positive or negative effects on the economic 

viability of an organization.  

After the emergence of more and more technological innovation, research on transaction cost has 

become outdated. It does not yet provide detailed considerations of how substantial changes with 

the features of blockchain technology affects transaction costs (as shown in section 4. Literature 

Review). How does Blockchain technology upset Coase's (1937) and Williamson's (1979) model? 

Which factors change with the introduction of the new technology? And what effects will 

blockchain technology then have on organizations? 

For one, this paper aims to describe the effects of blockchain technology in the language of the 

transaction cost framework developed by Williamson (1979). Secondly this research aims to extend 

the current literature on transaction costs with insights on potential influences of blockchain 

technology. 

Therefore, this paper uses transaction cost economics to describe the effects of blockchain 

technology. 

 Why researching in procurement?  

Media attention, consultancies and research promise efficiency effects through blockchain 

technology (Shin, 2018). But while they imply a potentially groundbreaking effect, most of the 

current research is theoretical in nature and strategic in application to the business environment 

(as shown in section 4. Literature Review). The actual practical impacts and the reasoning behind 

the impacts on transaction costs still need to be discussed. Direct applications, risks and uses are 

not researched empirically and the people that would be directly impacted by its use and effects 

have not been part of the general discussion, yet. 
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Throughout the media it has been reiterated that blockchain technology would have a high impact 

on efficiency, examples brought forward by the media mainly attribute the advantages to 

transactions between business entities (Shin, 2018). As it seems that the expected applications 

using blockchain technology are mainly concerned with efficiency effects and at the intersection 

between organizations, the procurement department would be the most directly affected 

department. 

The procurement department is situated in the intersection between internal and external 

processes – between internal business needs, and external supply and demand (John, 2016). 

Experts in this area have the necessary knowledge to judge the impact to business processes, 

cooperation with external partners and supply chain efficiency. No other department of the 

business is expected to be that well versed in the interconnection of processes across business 

boundaries. The procurement department might see the benefits and/or risk first and can lead the 

effort of introduction if applicable. Furthermore, the direct involvement of the procurement 

department in cost management provides a unique perspective that can evaluate the efficiency 

claim that has been made in literature from a practical standpoint.  

Therefore, this paper describes the effects of blockchain technology from a procurement 

perspective. 

1.2 RESEARCH QUESTION 

This study intents to provide insights into blockchain technology s implications for middle 

managers, into its applicability for procurement activities and into what costs and transactions are 

affected. This can provide the necessary insights for managers to be able to start developing a 

business case, having points of reference that can be helpful in evaluating the impact on a specific 

business or project.  

The goal is to gain insights into what procurement managers expect blockchain technology can 

actively affect in the everyday procurement activities and how this leads to transaction cost effects 

in the procurement processes. We intend to gain insights into positive and negative effects on 

transaction costs, which transaction cost types are affected during which procurement activity and 

how they are affected by blockchain technology features. 

Therefore, we focus our inquiry on the following exploratory research question: 

How does blockchain technology impact transaction costs? 

This is investigated from a procurement perspective.  
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1.3 SCOPE OF INTEREST AND DELIMITATIONS 

The question how blockchain technology impacts transaction costs of procurement activities can be 

viewed in different ways. One could ask: Is the impact on transaction costs positive or negative? 

What types of transaction costs are impacted? Which procurement activities are impacted? What 

characteristics of the technology cause the impact on transaction costs? Potentially, the question of how  could include many other aspects. However, we concentrate our research on these stated. 

Anything outside of these guiding questions, especially topics regarding technological details, and 

implementation and change management of BCT, goes beyond the scope of this study. As we are 

looking at the broad implications of any procurement function we are not discussing how 

blockchain technology could be solving a specific problem, how to configure a specific blockchain 

application for businesses or how to technologically setup and implement the blockchain. 

Moreover, the purpose of this inquiry is not to confirm quantitatively if blockchain technology 

reduces transaction cost – this claim can only be tested with certainty once the technology is an 

established tool in business practice and cases with and without BCT can be compared. Instead, this 

study pursues to explore what the effects of blockchain technology on transaction costs are, and 

what characteristics a blockchain has that unleash these effects. Since we are not aiming to find a 

confirmative answer to the question if BCT has an impact on transaction costs, but we are 

interested in exploring how BCT impacts transaction costs, we focus our inquiry on understanding 

which effects BCT has on transaction costs in particular (if any) and what it is about BCT that causes 

these effects. 

This study is investigating transaction costs from a purchasing manager's perspective. For our 

research purpose it will not be necessary to investigate the supplier s perspective. For one, because 

this relates to the previously stated advantages of the procurement department s expertise on cost 
and efficiency matters. Secondly, gaining insights from the same perspective will make the 

responses more comparable among each other. Furthermore, we do not deem it to be necessary to 

obtain information from both sides of a particular relationship as this study will not be discussing 

the cases of specific relationships. Gaining insights from the supplier perspective will nevertheless 

be beneficial to gain a more thorough understanding. We would therefore suggest a separate study 

involving sales experts.   

To gain clear insights into the direct cost effects we are only determining direct transaction costs 

that arise in a supplier-buyer relationship, including cost effects due to efficiency effects, as 
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comparable to Grover and Malhotra (2003). We are not intending to research opportunity costs or 

other safeguarding mechanisms. 

In the same vein, it is important to delimitate the fields of Supply Chain Management and 

Operations from Procurement. Although all three fields have many intersections and Procurement 

is often classified as a part of the Supply Chain Management (Williamson, 2008) which itself can be 

seen as a part of Operations literature (Grover & Malhotra, 2003), we want to emphasize that this 

study constricts its scope to impacts from a procurement perspective. This might include views that 

extend to the supply chain management or operations realm due to the exploratory nature of the 

research. Nevertheless, the study does not intend to include aspects beyond the perceptions of the 

procurement department. To obtain the full picture, supply chain management literature had to be 

taken into consideration throughout the thesis because it includes factors applicable to 

procurement. We include any different naming conventions that directly relate to procurement, i.e. 

purchasing, buying, acquisition etc. 

1.4 THESIS OUTLINE 

First, we will provide insights into the conceptual foundations of transaction cost economics and 

blockchain technology that are necessary to understand this study. The methodology section 

outlines the research techniques, procedures and concepts used to approach and answer the 

research question. Chapter 4 provides a literature review of academic literature directly related to 

topics at the intersections of Blockchain technology and procurement/supply chain management, 

as well as blockchain technology and transaction cost economics. Chapter 5 describes the analysis 

of our data, followed by the results of our analysis presented in chapter 6. Thereafter, we will 

discuss the findings and how they align with current academic literature. The thesis concludes with 

the presentations of limitations and implications for future research and practice. 

2 CONCEPTUAL FOUNDATIONS 

This chapter aims to provide the conceptual foundations needed for the understanding of this 

study. The following subchapters provide the basic information needed in regard to transaction 

cost theory and blockchain technology. 
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2.1 FUNDAMENTALS OF TRANSACTION COST ECONOMICS 

2.1.1 THE THEORY OF TRANSACTION COSTS 

The theory of transaction costs finds its roots in Coase's conception of considering the costs for the 

use of the market mechanism when investigating inter-firm relationships (Coase, 1937 in Hobbs, 

1996). Coase (1937) distinguishes between "the costs of organizing within the firm", "the costs of 

organizing in another firm" and "the costs involved in leaving the transaction to be 'organized' by 

the price mechanism" (Coase, 1937, p. 405) and argues that the differences between these costs 

explain why organizations vertically integrate and therefore why organization differ in size. 

Building on these ideas, the economist Oliver E. Williamson shaped the term "transaction cost", 

inspiring a whole body of literature concerning the topic (Hobbs, 1996; Grover & Malhotra, 2003). 

Williamson (1981) describes a transaction as something that "occurs when a good or service is 

transferred across a technologically separable interface" (p. 552) and thereby refers to a 

transaction as an exchange (Grover & Malhotra, 2003). In the same vein, Hobbs (1997) defines 

transaction costs as "simply the costs of carrying out any exchange" (p. 17). Grover and Malhotra 

(2003) understand transaction costs as composed of coordination costs that derive from carrying 

out the transaction, and the transaction risk the transactor assumes during the transaction. 

Transaction risk refers to the opportunity of the exchange partner not to comply to agreed upon 

terms of the transaction (Grover & Malhotra, 2003). )n line with Williamson s and (obbs  
definitions, this study refers to Dyer s  description of transaction cost as the cost related to 

carrying out a transaction . Transaction risk plays a major role in this, however, coordination costs 

are the component that make transaction costs visible. 

Dyer (1997) divides transaction costs into four types: 

1. Search costs: "Search costs include the costs of gathering information to identify and 

evaluate potential trading partners" (Dyer, 1997, p.536), 

2. Contracting cost: "Contracting costs refer to the costs associated with negotiating and 

writing an agreement" (ibid.), 

3. Monitoring costs: "Monitoring costs refer to the costs associated with monitoring the 

agreement to ensure that each party fulfills the predetermined set of obligations" (ibid.), 

and 

4. Enforcement costs: "Enforcement costs refer to the costs associated with ex post bargaining 

and sanctioning a trading partner that does not perform according to the agreement" (ibid.). 
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Grover and Malhotra (2003) confine popular assumptions, constructs and propositions of 

Transaction Cost Theory (TCT) to the field of Operations and Supply Chain Management: 

According to the authors, Transaction Cost Theory builds on the assumptions of bounded 

rationality and opportunism. Bounded rationality describes the limitation of human ability to 

conduct rational behavior. This includes but is not limited to the expected inability of humans to 

create complete contracts or to understand topic in its entirety (Grover and Malhotra, 2003). 

Opportunism comprises the characteristic of human behavior to take advantage out of a 

relationship regardless of the other party's interest (Grover and Malhotra, 2003).  

Together, bounded rationality and opportunism evoke transaction costs due to the need to 

safeguard oneself from adverse effects (Grover and Malhotra, 2003). 

In an environment of bounded rationality and opportunism, the constructs of asset specificity und 

uncertainty play a major role (Grover and Malhotra, 2003).  

Asset specificity refers to the specification of an asset to a certain relationship. Costs arise if an 

asset is not transferable in support of a different transaction. For example, workers skilled for a 

certain task who cannot be trained to perform a different job without causing cost (human 

specificity) or machines built to produce a certain product (physical specificity). 

Uncertainty on the one hand reflects environmental uncertainty which describes the disability to 

predict the environment with certainty (ex ante), e.g. forecasting demand. On the other hand, 

uncertainty includes behavioral uncertainty, which refers to constructs as information asymmetry 

and performance measurement (ex post). 

Governance mechanisms describe the structure chosen for coordination of transactions due to the 

need to manage transaction costs (Grover & Malhotra, 2003). "Markets" (organized through the 

price mechanism) are chosen when the costs of managing a transaction and its risk in the market 

(i.e. transaction cost) are low and "hierarchies" (organized through hierarchical governance) are 

chosen when transaction costs are high due to the above mentioned constructs (Grover & Malhotra, 

2003). Markets and hierarchies are the two extreme forms of governance structure commonly 

discussed in the literature. However, between these extremes, Grover and Malhotra (2003) see a 

continuum of possible governance mechanisms that could potentially structure transactions. 

Building on the mentioned key constructs, Grover and Malhotra (2003) summarize TCT as 

described by Williamson s (1975; 1985) with the following propositions: 
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"Bounded rationality and opportunism give rise to transaction costs. These costs are higher 

under conditions of high asset specificity and high uncertainty. The most efficient governance 

mechanism (markets or firm) needs to be chosen to organize economic activity. In general, 

lower transaction costs favor markets, while higher transaction costs favor hierarchies" 

(Grover & Malhotra, 2003 p.  460). 

In consistency with Grover and Malhotra (2003), Hobbs (1996) defines the concepts bounded rationality , opportunism , asset specificity  and information asymmetry  as useful terminology 

to analyze transaction costs and governance decisions in Supply Chain Management. 

2.1.2 TRANSACTION COST ANALYSIS 

Transaction cost analysis describes the „comparative costs of planning, adapting, and monitoring 
task completion under alternative governance structures" (Williamson, 1981, p.552f). In order to 

make the most cost-efficient governance decision, it would be beneficial to measure transaction 

costs as precisely as possible. Unfortunately, the exact transition of transaction costs into monetary 

values is barely feasible because the effort for an accurate analysis would be too costly by itself or 

accurate predictions might not be possible in the first place (Grover & Malhotra, 2003; Hobbs, 

1996). However, some studies provide frameworks that facilitate the evaluation of transactions 

costs in a structured and transparent way; two of which are described in the following. 

Dyer (1997) uses the total number of individuals employed in procurement for production parts 
(including management, purchasing agents/buyers, lawyers, and support staff) divided by the total dollar value of goods they procured  p.  in one year to describe "the dollar value of goods 

(parts) purchased per procurement employee" (p. 539). Dyer (1997) uses the yearly purchasing 

volume per procurement employee as a proxy to compare the transaction costs incurred during 

procurement for each investigated organization. He argues that (at least for his examples) the 

procurement staff is primarily responsible for supplier selection activities, bargaining and 

contracting activities, as well as performance monitoring and performance enforcement activities, 

while the mentioned activities are describing the procurement activities directly relating to his 

defined types of transaction costs (search cost, contracting costs, monitoring cost and enforcement 

cost). Therefore, the sum of incurred costs for procurement activities reflects a reasonable measure 

of incurred transaction costs. 

A similar measure for transaction costs is developed by Grover and Malhotra (2003) based on the 

analysis of survey-results from 203 manufacturing companies and especially recommended for the 

use in the Supply Chain Management and Operations research. Comparably to Dyer (1997), Grover 
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and Malhotra determine four dimensions to measure transaction costs. The four dimensions are a  effort required in developing the relationship effort , b  monitoring the performance of 

Supplier S (monitor), (c) addressing problems that might arise in the relationship with Supplier S problem , and d  the likelihood of Supplier S taking advantage of the relationship advantage  p. . The dimension a  effort  compares to Dyer s search and contracting costs, b  monitor  to Dyer s monitoring cost and the combined dimensions c  problem  and d  advantage  on a broader sense relate to Dyer s enforcement cost. Both, in Dyer (1997) and Grover and Malhotra 

(2003) each transaction cost type is related to the directly relevant procurement activity mostly 

referred to by the same name. 

It should be noted that the measurement only reflects direct transaction costs that accrue in long-

term buyer-supplier relationships, while opportunity costs are not considered (Grover and 

Malhotra, 2003). Further, the quantification is built on transaction costs as perceived by an informed party and therefore measures perceived  rather than actual  transaction costs (Grover 

and Malhotra, 2003). 

For a comprehensive literature review on the analysis of transaction costs please refer to 

Rindfleisch and Heide (1997). Alternatively, refer to Grover and Malhotra (2003) for a literature 

review on key empirical studies using transaction cost analysis within the Supply Chain 

Management domain. 

2.1 Fundamentals of Blockchain Technology 

This chapter is meant to provide the reader with a basic understanding of blockchain technology. It 

is reviewed what the technology is, how it works and how it can be utilized for businesses. To 

understand this study, it is not necessary to know the technical details of the blockchain 

configuration. Therefore, the information is minimized to the most relevant material. This chapter 

also builds the basis for a presentation that is given to each of the participants of our study in order 

to provide basic understanding before diving into blockchain-related questions. The presentation 

can be found in Appendix 1. 

For a detailed explanation of how blockchain technology works, we refer the reader to the 

extensive literature on the subject, for example Pilkington (2016) or Nofer et al. (2017). A concise 

introduction to the use of blockchain for businesses is given by Gupta (2017).  
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2.2.1 WHAT IS BLOCKCHAIN TECHNOLOGY? 

A blockchain can be compared to a database that is shared between many participants. Everyone 

who is participating in the blockchain can add data to it. But unlike a centralized database, the 

blockchain is distributed among the participants (John, 2016). Each new piece of information needs 

to be verified by the network participants and is then encrypted and added to the chain of 

information (Nofer et al., 2017). Each participant can verify new information against their version 

of the blockchain and receives a synchronized update of the blockchain once new information is 

added – this way, information is distributed throughout the network (Gupta, 2017). Therefore, the 

blockchain is often described as a distributed or decentralized, digital ledger (i.a. Gupta, 2017; 

Abeyratne & Monfared, 2016; Catalini & Gans, 2016).  

The information stored in this decentralized ledger constitutes a chronological report of activities in the context of BCT referred to as transactions  taken by the network participants Abeyratne 
& Monfared, 2016). Basically, any kind of transactional data can be stored, as long as it complies 

with the predefined rules protocol  Zalan, . For example, a blockchain can be used to 
record the transfer of ownership of assets or to track information regarding the location of an asset 

(Stein, 2017). An underlying asset can be virtually anything, for example the ownership rights of a 

house, or a token as in cryptocurrencies like the famous cryptocurrency Bitcoin (Gupta, 1017). The blockchain constitutes the linear event log  Risius & Spohrer, 2017, p. 386  or immutable audit trail  Catalini & Gans, 2016, p. 8) of each and every action taken within the network. Likewise, Pilkington  describes blockchains as the visible albeit intangible  consequence of the actions taken by the users of a network  p. 230 , comparable to a state transition function, describing what state to move to, on receiving a given input in a given state  p. 230).  

Unlike a traditional network, where each party keeps their own records, or the parties trust an 

intermediary (the traditional network is sketched on the left of Figure 1), a blockchain provides a 

shared ledger, that is constantly updated (Gupta, 2017). The ledger is shared in a way that through 

peer-to-peer replication, each participant receives a synchronized copy of the same information (as 

shown on the right of Figure 1) (ibid.). 
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Figure 1: Traditional networks vs. networks using blockchain technology. 

 Source: Gupta, 7, FIGURE 1-1: Business networks before and after blockchain. , p. 7  

Gupta (2017) illustrates the blockchain concept by employing the following simple example of 

transferring the ownership of a car (Figure 2 and 3): As shown in Figure 2, when transferring 

ownership, traditionally, each party maintains their own ledger. The involved parties can be many, 

in this example including manufacturer, dealer, leasing company, lessee, scrap merchant and an 

intermediating regulator. Synchronization can take long, and third-party validation often is needed. 

In comparison, if the network utilizes BCT, every participant can (dependent on the pre-determined 

access rights) access the same records of a product irrespective of the stage within the supply chain 

and can view transactions in real time, as visualized in Figure 3 (ibid.). 

 

  Figure 2: Blockchain example: Tracking the transfer of ownership without blockchain. 

(Source: Gupta, 2017, F)GURE 1- : Tracking vehicle ownership without blockchain.  p. 8) 
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  Figure 3: Blockchain example: Tracking the transfer of ownership with blockchain. 

(Source: Gupta, 2017, F)GURE - : Tracking vehicle ownership without blockchain.  p. 8) 

2.2.2 HOW DOES BLOCKCHAIN TECHNOLOGY WORK? 

As visualized in Figure 4, the blockchain has its name, because it comprises blocks of data that are 

connected to each other into a chain (Gupta, 2017 . Nofer et al.  elucidate: A blockchain 
consists of data sets which are composed of a chain of data packages (blocks) where a block 

comprises multiple transactions (TX1-n, […] . The blockchain is extended by each additional block and hence represents a complete ledger of the transaction history. […] )n addition to the 
transactions, each block contains a timestamp, the hash value of the previous block parent , and 
a nonce, which is a random number for verifying the hash. This concept ensures the integrity of the entire blockchain through to the first block genesis block . (ash values are unique, and fraud can 

be effectively prevented since changes of a block in the chain would immediately change the respective hash value  p. 183-184 . The hash value works like a key  to the block, while the 
transaction data inside is encrypted. 

Before a new transaction is added to the data sets, all participants in the blockchain network need 

to verify that the transaction is actually valid; only if the transaction is approved, it is added to the 

chain (Catalini & Gans, 2016). 

 

Figure 4: Illustration of a blockchain. 

(Source: Zheng, Xie, Dai, & Wang, 2016, in Nofer et al., 2017, Fig.  Example of a blockchain , p. 184) 
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2.2.3 CLARIFICATION ON POPULAR MISCONCEPTIONS ABOUT BLOCKCHAIN TECHNOLOGY 

The Relationship between Blockchain Technology and Bitcoin 

Bitcoin is the name of one of many digital currencies that is built on the basis of distributed ledger 

technology (Giungato, Rana, Tarabella & Tricase, 2017). Gupta (2017) draws the comparison of „blockchain as an operating system, such as Microsoft Windows or MacOS, and bitcoin as only one of the many applications that can be run on the operating system  p. .  
The Relationship between Blockchain Technology and Electronic Data Interchange 

Blockchain technology has unique features that clearly differentiate the technology from currently 

used interorganizational systems that run on a server designated for an organization. The major 

difference can be seen in the statement from Korpela, Hallikas and Dahlberg (2017, p. : The 
open source blockchain technology seems to offer functionalities beyond those of current legacy 

technologies; additionally, this technology offers data security and cost-effective transmission of 

transactions in peer-to-peer networks with no central system . Lester (2018) confirms this by explaining that EDI system transactions hinge upon one-way, point-to-point communication, 

meaning that two out of the three parties can exchange messages with one another, but the third 

party is left out. Since blockchain is a shared ledger, everyone can see what is going on (including 

supplemental events such as information from IoT-enabled devices . This underlying technological 

structure might not show its unique characteristics when being used inside an organization, as 

there are no organizational boundaries to overcome – it might just be a different platform on which 

to set up a system. If used in the cooperation between organizations, supply chains, industries or 

markets it shows its features that no EDI or other communication system between organizations 

could entail (Lester, 2018). The blockchain being stored and run on a distributed ledger makes it 

completely independent from any organization, building a trustworthy database that any user can 

read and add on to, but old records of any kind cannot be tampered with and access cannot be 

revoked by any one party (Abeyratne & Monfared, 2016). An EDI system, in turn, would be stored 

on servers owned by an organization and controlled by said party building dependencies in the 

system. 

2.2.4 POTENTIAL APPLICATIONS OF BLOCKCHAIN TECHNOLOGY 

Although cryptocurrencies like Bitcoin are one of the most famous applications of blockchain 

technology, there are many other opportunities to use the technology in both financial and non-

financial applications (Nofer et al., 2017). Nofer et al. (2017) provide an overview on potential 

example applications of blockchain technology shown in Figure 5. Some of these applications could 
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be particularly interesting for the Procurement function, such as the use of blockchain technology for smart contracts which combine computer protocols with user interfaces to execute the terms of a contract  ibid., p. , the decentralized proof of existence of documents, or anti-counterfeit 

solutions. Nofer et al. (2017) prognosticate that BCT could even replace the need for intermediaries 

like notaries and that Blockchain might disrupt the entire transaction process by automatically 
executing contracts in a cost-effective, transparent and secure manner  Nofer et al., 2017, p. 185, 

based on Fairfield, 2014). 

 

Figure 5: Example applications of blockchain technology. 

(Source: Nofer et al., 7, Table 1 Applications of blockchain , p. 185) 

2.2.5 EXPECTED ADVANTAGES OF BLOCKCHAIN TECHNOLOGY 

The way a blockchain functions enables several benefits for the network participants. Abeyratne 

and Monfared (2016) specify the following four advantages: 

Durability. Due to the decentralization of the network, there is no single point of failure, but risk is 

distributed among the nodes. This characteristic protects the blockchain better than centralized 

systems from external attacks or data loss and thereby makes the network more durable (ibid.). 
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Transparency. All actors hold a synchronized copy of the ledger that allows for high visibility of 

transactions in real time. Because all participants need to find consensus about the validity of data 

added and about any adjustment to the rules, changes are transparent for each participant (ibid.). 

Immutability. As all nodes of a public blockchain need to validate new transactions, once added to 

the blockchain, the transaction history can be traced (Abeyratne & Monfared, 2016). The 

blockchain is structured in a way that every new block relates to the previous blocks by creating a 

hash value that relates to the hash value of the previous block. Therefore, any change to a previous 

block would result in a different hash value of the following block (Nofer et al., 2017). The structure 

of a blockchain protects for any subsequent adjustments (Abeyratne & Monfared, 2016). 

Process Integrity. Actions described on blockchain protocols are performed according to the code 

without any need for further intervention (Abeyratne & Monfared, 2016). This automation impedes 

alterations and thereby facilitates the validation of its integrity (Catalini & Gans, 2016). For 

example, a smart contract applies consequences to certain pre-defined conditions in the way it is 

agreed in the blockchain protocol (Nofer et al., 2017). 

Another advantage mentioned in many papers and articles is a decreased necessity to employ 

intermediaries (i.a. Gupta, 2017; Nofer et al., 2017). If instead of each party holding their own 

ledger and verifying them through an intermediary, the parties can trust one shared ledger, then 

the duplication of effort is eliminated. This would mean a time and cost reduction for the parties 

involved (Gupta, 2017). 

2.2.6 EXPECTED CHALLENGES OF BLOCKCHAIN TECHNOLOGY 

According to Morrison and Sinha (2016), the following four aspects could challenge the success of 

BCT: 

Complex technology. The complexity of blockchain makes it challenging to understand the 

technology and its implications and thus constitutes an obstacle to utilize BCT to its full potential 

(Morrison & Sinha, 2016). 

Regulatory implications. Current law and regulations might not be aligned with blockchain 

networks (Morrison & Sinha, 2016). 

Implementation challenges. Implementation requires deep understanding of the technology and 

its implications for the business (Morrison & Sinha, 2016.). 
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Competing platforms. The circumstance that there is no one blockchain for everything, but a 

variety of competing platforms, makes it difficult to decide between alternatives and requires to 

enable network effects to make BCT effective (Morrison & Sinha, 2016.). Zalan (2018) explains that 

network effects are the effects that make a platform more attractive compared to a competing 

platform if more users are registered on it. 

Another aspect of BCT that is worth mentioning, is that running the blockchain is highly energy-

consuming (Giungato et al., 2017). For example, Giungato et al. (2017) analyze that if Bitcoin as a 

cryptocurrency would replace the current monetary system, under the current configurations the 

energy consumption would be enormous. However, the authors expect that with growing 

popularity of a blockchain, the efficiency of the underlying technology will be increased by the 

developers to stay profitable (Giungato et al., 2017). 

2.2.7 CONFIGURABILITY OF THE BLOCKCHAIN 

A blockchain technology application can be configure 

d according to the requirements of its usage (O Leary, . O Leary (2017) describes the 

following possible configurations of blockchain technology: 

• Private versus public: The entire blockchain application can be limited to predefined users 

with access or be open to the public. Blockchains can be set to only allow access to specific 

organizations or participants. Contents can be encrypted allowing for different levels and 

permissions of access inside one blockchain. The provision of access rights needs to be 

determined upon setup or changes can be made via predetermined validation mechanism O Leary, . 

• Validation mechanisms can be configured (e.g. network consensus, majority consensus, 

contract mechanism) both for transactions and changes to the configuration O Leary, 
2017). 

• Decentralized vs. centralized blockchains: in decentralized blockchains everybody has the 

same permissions and access, in centralized blockchains an authority determines the level 

of permissions O Leary, . 

• Peer to peer versus cloud based blockchains: Peer to peer blockchains are stored on the 

network of all participating computers, cloud based blockchains are stored on designated 

servers O Leary, . O Leary also states that all possible combinations of the above mechanisms are possible providing 
multiple possibilities for application and vast configurability in its usage O Leary, . 
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3 METHODOLOGY 

Within this chapter, we will discuss: 

1) Preliminary considerations for the development of our research design, 

2) our research design, including an explanation of why we think of ourselves as interpretivist 

researchers, why we have chosen an inductive approach for this study, why we have chosen 

the Delphi method and utilizing qualitative research methods, and how we structure this 

study, 

3) the choices we have made in the stages of data collection and data analysis, 

4) and finally, we discuss research ethics and the methodology. 

3.1 DEVELOPMENT OF RESEARCH DESIGN 

The following three preliminary steps helped us to define our research question and to make 

important choices for our research design (as recommended by Skulmoski, Hartman and Krahn, 

2007): 

1. Scanning public media and reports,  

2. Conducting three preliminary interviews, and 

3. Reviewing the literature. 

The following paragraphs expand on each of the three mentioned steps and outline why the steps 

have been important for the development of our research design. 

3.1.1 SCANNING THE MEDIA 

First, by scanning the media, we gain a general impression of what the public hype  of blockchain 

technology is about. We particularly looked for consultancy reports and articles in business-related 

magazines. This is because consultancies directly work with businesses in different industries and 

therefore know about the needs and challenges businesses face. The scan was not conducted as a 

comprehensive review, but only serves as background information for our own understanding and 

as input for the definition of our research question. 

3.1.2 CONDUCTING PRELIMINARY INTERVIEWS 

Secondly, we have conducted three preliminary interviews. The purpose of the conversations was 

to familiarize ourselves with blockchain technology and the application of the technology by 

businesses. The preliminary interviews have been designed as unstructured, informal 

conversations, because this method allows for open, adjustable questions and are a good way to 
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familiarize oneself with a complex subject matter (Saunders et al., 2009). Please refer to Table 1 for 

a summary of information on the respondents and the purpose of the conversation. 

1) A conversation with the project manager at A.P. Moeller-Maersk was part of an informal, 

internal presentation that opened the opportunity to ask detailed questions. A.P. Moeller-

Maersk is a useful example of a company that is currently investigating the opportunities 

and challenges of implementing blockchain technology in its own industry (Project 

manager, personal communication, January 31, 2018). The project manager was involved in 

the blockchain investigation and was able to provide insights on general internal 

considerations. 

2) A software engineer with strong knowledge of blockchain technology was consulted with 

the purpose to gain a better understanding of the technological functionalities of blockchain 

(Software engineer, personal communication, February 1, 2018). 

3) A conversation with a consultant of an international nonprofit organization who works with 

a variety of companies provided insights into the level of technological understanding and 

the  expectations of managers across industries (Consultant, personal communication, 

March 29, 2018). 

Table 1: Preliminary interviews 

Respondent Organization Purpose of Conversation 

Project manager involved 

in a blockchain project 

A.P. Moeller-Maersk A/S Draw on a company example to find out 

what motivates and hinders a company to 

decide on implementing blockchain 

Software Engineer with 

strong blockchain 

knowledge 

IT Company (anonymous) Understand more about technological 

functionalities of the technology 

Consultant International Nonprofit 

(anonymous) 

Gain a first impression of the expectations 

towards blockchain of managers across 

industries 

 

The interviews unveiled useful information that is considered throughout the research process: The 

software engineer and the project manager could explain to us what material constitutes basic 

information necessary to discuss and explain blockchain technology to people with little expertise 

in information technology (Software engineer, personal communication, February 1, 2018; Project 

manager, personal communication, January 31, 2018). Further, the responses of the project 

manager and the consultant indicate that this basic information is often missing across mid-level 

management, especially across employees not directly exposed to technological systems (Project 

manager, personal communication, January 31, 2018; Consultant, personal communication, March 
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29, 2018). These considerations were important information for choosing our sample and deciding 

how to approach and inform participants for this study. 

3.1.3 REVIEWING THE LITERATURE 

Thirdly, a non-comprehensive literature review was conducted. The purpose of the literature 

review is to determine the current state of academic research and to gain understanding of the 

developments in the core topics of our thesis. We have limited our review to the following two topic 

areas: 

(1) The intersection between Blockchain Technology and Transaction cost economics, which 

includes a review of literature covering the intersection of interorganizational systems and 

transaction cost theory. The scope was broadened to gain further understanding of the 

technological impacts on transaction costs and to add additional literature for comparison 

as research on blockchain technology and transaction cost economics is currently limited. 

(2) The intersection between Blockchain Technology and Procurement was extended to the 

intersection between Blockchain Technology and Supply Chain Management as the subject 

matter discussed from a supply chain management perspective covers most of the 

procurement related activities and is therefore directly applicable to this paper. Some 

papers that discussed the usage of blockchain technology in a business environment were 

also included, if they specifically discussed a relationship between a supplier and a 

customer, even if they did not specifically title the context as supply chain management. 

Literature that discussed any of the topics separately - i.e. transaction cost, blockchain technology 

or supply chain management were not considered in this literature review as it is mainly the 

relationship between the topics that is subject to discussion in this paper. The essential information 

on transaction cost and blockchain technology necessary to understand the following analysis and 

discussions has already been provided in the "Conceptual Foundations" part of this thesis. 

The literature review was conducted using a key word search in the literature portal )S) Web of Science  that is suggested by Saunders et al. . Following our scope of interest, we have 
searched for literature combining the topics defined above and for both topics individually. The 

search was directed using search queries in the controlled index language. The combination of key 

words into search queries follows Boolean logic (Saunders et al., 2009). The search has been 

reduced to only publications in English language. The publication period was not specified, since 

blockchain technology related literature largely developed within the last 10 years (Pilkington, 

2016). The review was undertaken in April and updated in July 2018. Additionally, the search 
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results have been confirmed through a key word search in the search engine Google Scholar, using 

the same key word combinations. The results are considered relevant if they directly address the 

intersection between blockchain technology and procurement (or supply chain management) 

activities or between blockchain technology and transaction costs. 

Table 2 shows the search queries and related key words choices, as well as the number of search 

results and the number of total relevant results for each search topic. A detailed review of relevant 

results will be presented in chapter 4. 

Table 2: Key word search queries and results 

Search topic 

Search queries and related key words used for 

search on Web of Science 

Number of 

initial search 

results 

Number of 

relevant 

results 

Combination of 

Topic (1) and (2) – Blockchain 

Technology, 

Transaction cost 

and Procurement 

Search query: 

 TS= transaction cost AND blockchain AND procurement OR purchasing OR supply chain * 
 

Key words: 

Transaction cost, Blockchain, Interorganizational 

system, Procurement, Purchasing, Supply chain 

management 

None None 

Topic (1) – 

Blockchain 

Technology and 

Transaction cost 

Search query: TS= blockchain AND transaction cost * 
 

Key words: 

Transaction cost, Blockchain 

28 4 

Topic (2) – 

Blockchain 

Technology and 

Procurement 

Search query: TS= blockchain AND purchasing OR procurement 
OR supply chain management * 
 

Key words: 

Blockchain, Procurement, Purchasing, Supply chain 

management 

32 14 

*TS is short for topic 

The additional search for literature covering interorganizational systems and transaction cost as 

part of topic (1) was conducted as a non-comprehensive key word search using the search engine 

Google scholar. The utilized key words and the number of detected relevant results can be found in 

Table 3. 

Table 3: Additional key word search on Google Scholar 
Search topic Key words used for Google Scholar Number of relevant results 

Topic (1) – Interorganizational 

systems and Transaction cost 

Key words: Transaction cost, 

Interorganizational system 

7 
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3.2 RESEARCH DESIGN 

The structure of our research design rests on Saunders et al. s  structure of research, called the Research Onion  (Figure 6): First, we outline the research philosophy we follow. Then, we 

explain which decisions we have taken concerning our research approach, followed by an 

explanation of the utilized research methods. Finally, we show the structure of this research 

project. 

 

Figure 6: The Research Onion . 

(Source: Saunders, Lewis and Thornhill, 2008, in Saunders et al., 2009, Figure 4-1 The reserach 

onion , p. 108) 

3.2.1 RESEARCH PHILOSOPHY 

We find it important to elucidate the underlying believes and the conceptual assumptions we have made while developing our research design. As Saunders et al.  put it: The important issue 
is not so much whether our research should be philosophically informed, but it is how well we are 

able to reflect upon our philosophical choices and defend them in relation to the alternatives we could have adopted  p. . We agree with this statement and argue that it is important for 
anyone reading our research to understand the way we conceive the purpose of research and the 

way we investigate. 

We follow an interpretivist philosophy, in that we believe that any kind of scientific insight requires 

an understanding of the relevant details and contextuality (Saunders et al., 2009). While postpositivism looks for universals and critical theory looks for local instances of universals, interpretivism looks for understanding of a particular context  Willis, Jost & Nilakanta, 2007, p. 
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98). The purpose of interpretive research is not to uncover an external, universal reality or truth, 

but to understand a phenomenon within its contextual conditions (Willis et al., 2007). Ontology describes the view of the nature of reality or being  Saunders et al., , p. . The 
ontology that interpretivism prefers provides that there is no one  reality, but reality is socially 
constructed and subjective to every person (Saunders et al., 2009; Willis et al., 2007). 

Epistemology refers to the perceptions of what is knowledge and how knowledge can be created 

(Willis et al., 2007). We are following the interpretivism in that we believe that there is no ultimate 

way to create knowledge (Willis et al., 2007). Instead interpretivist research suggests exploring the 

contextual conditions and subjective meanings behind what is being studied (Saunders et al., 2009). 

We are taking an interpretivist perception of how our values impact our research (axiology) by 

believing that research cannot be value-free and we, as researcher, shape our research regarding to 

our subjective and situational preconditions (Saunders et al., 2009). 

Interpretivists do not believe in universal standards or procedures. Instead, they recommend 

adjustability and flexibility in the choice of research methods to achieve the best possible in-depth 

and context-sensitive understanding (Willis et al., 2007). This means that although qualitative and 

participative methods are dominant in interpretivist research (Saunders et al, 2009), it is 

permissible to use the method best suitable for the particular research purpose (Willis et al., 2007). 

3.2.2 RESEARCH APPROACH 

This study takes an inductive research approach, meaning that it intends to gather and analyze data 

with the purpose of developing new theory (Saunders et al, 2009; Willis et al., 2007). The study 

explores the implications of the blockchain technology for transaction costs from a procurement 

perspective. A lot has been written about transaction costs and blockchain technology separately 

(Grover and Malhotra, 2003; Zalan, 2018). However, an in-depth and detailed discussion of the 

relation of these two topics is largely missing in the literature, as will be shown in chapter 4. 

Induction is often recommended for research taking an interpretivist perspective (Saunders et al., 

2009). However, one could argue that a deductive or an abductive approach would be suitable as 

well. Nevertheless, since we do not just want to investigate if transaction costs decrease through 

the implementation of blockchain technology, but how the technology affects transaction costs, we 

believe that we can answer this complex, exploratory research question best by taking an inductive 

approach (Saunders et al., 2009). 
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3.2.3 CHOICE OF RESEARCH METHOD The research method defines the set of procedures and techniques for gathering and analyzing data  Strauss & Corbin, 1998; p. 3). For our study, we choose a Delphi method utilizing mainly 

qualitative techniques. Although the study includes quantitative elements, we argue that the 

research should be classified as qualitative, as explained in the following. 

3.2.3.1 The Delphi Method 

This study uses the Delphi method to investigate the research question by collecting the opinions of 

procurement experts on the topic. The Delphi technique can be described as a method for 
structuring a group communication process so that the process is effective in allowing a group of individuals, as a whole, to deal with a complex problem  Linstone & Turoff, 1975; p. 3). Skulmoski et al.  explain the Delphi method as an iterative process to collect and distill the anonymous 
judgments of experts using a series of data collection and analysis techniques interspersed with feedback  Skulmoski et al., ; p. . Both explanations emphasize the characteristic of the 

Delphi method to conflate the judgement of individual experts towards a profound and mutual 

understanding of the research problem. Typically, the research is designed in multiple stages where 

the subsequent research phase is built on the results of the previous phase, iterating until the 

research question is answered and the process stops (Skulmoski et al., 2007). 

Suitability of the Delphi Method 

By breaking up the research process into subsequent rounds, the Delphi method allows to develop 

the research design during the research process. This flexibility is particularly useful in research 

areas where only limited knowledge or empirical data exists (Skulmoski et al., 2007, Linstone & 

Turoff, 1975), which is the case for our research topic. Blockchain technology is a very new 

technology that is rarely introduced to purchasing departments. Consequently, the understanding of the technology s impact on purchasing processes and transaction costs is very limited. 
Furthermore, the Delphi method can be recommended for studies where subjective judgement 

instead of an accurate analysis is suitable (Linstone & Turoff, 1975). This study assesses the effects on perceived transaction costs , since the derivation of transaction costs from financial data is 
hardly possible (Grover & Malhotra, 2003). Consequently, the Delphi method seems a suitable 

technique to combine the perceptions of different experts. In addition, Linstone and Turoff (1975) 

name practical reasons to choose a Delphi method: For example, the participation of multiple 

respondents with diverse backgrounds and no history of communication amongst each other, the 

need for more participants than feasible to interact jointly in a group meeting, and the 

confidentiality or dominance of certain sub-groups calling for anonymity. The Delphi method 
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provides a solution for those cases by allowing for a participative research process among a diverse sample, while appreciating the participants  anonymity. Apart from this, the high flexibility of the 
Delphi method facilitates the research process under resource and time constraints, which makes it 

highly suitable for graduate research (Skulmoski et al., 2007). 

Number and Purpose of Delphi Rounds 

Number of Delphi rounds 

There is no generally prescribed number of rounds a Delphi study should apply (White, 2017). The 

number of iterations required depends on the nature of the research question, the heterogeneity of 

the research sample as well as the level of agreement desired and reached (Skulmoski et al., 2007). 

Since our research objective is of an exploratory nature and the study does not aim to find 

confirmation through high consensus, but rather pursues to discover information, and since the 

study chooses a homogenous sample, two Delphi rounds can be considered adequate (Skulmoski et 

al., 2007; White, 2017; Giunipero et al., 2012). With every subsequent round, the response rate can 

be expected to fall, which can hamper the research process (Skulmoski et al., 2007). 

Purpose of Delphi Rounds 

In line with the exploratory nature of our research question and the choice of an inductive 

approach, the purpose of choosing the Delphi method for this inquiry is to uncover and understand 

the impact of blockchain technology on transaction costs. It is important to underline that the 

purpose is neither to quantify the effects on transaction costs, nor to find absolute confirmation of 

the effects. Therefore, it is adequate to use exploratory interviews in the first round, which allow to openly gather the participant s ideas which thereafter serve as input for development of questions 

for the second round (Lazerfeld & Thielens (1958) in Strauss & Corbin, 1998; Skulmoski et al., 

2007). The purpose of the second round is to suggest the ideas of each participant to the other 

participants in order to hear their feedback. The output is expected to be a list of factors or 

explanations that helps to understand how blockchain technology impacts transaction costs of 

procurement activities. 

Details about the methods chosen in each round will be explained in the chapter 3.4 Delphi Design.  

3.2.3.2 Qualitative Research Qualitative research describes any type of research that produces findings not arrived at by statistical procedures or other means of quantification  Strauss & Corbin, 1998, p. 10-11). 

Qualitative studies focus on the causal relationships, situational environment and meanings behind 

what is investigated, while numerical measures recede into the background (Denzin & Lincoln, 
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1998). In comparison to quantitative research, the technique for collecting and analyzing data is not 

mathematical, but rather interpretative (Strauss & Corbin, 1998). 

When to use qualitative research, methods depends on the nature of the research question (Strauss 

& Corbin, 1998). Qualitative research methods can be advantageous when studying phenomena 

that are difficult to describe numerically, like processes, perceptions or emotions (Rasche, 2010; 

Strauss & Corbin, 1998). Likewise, qualitative methods can be a good choice when investigating 

unknown, or sparsely known topic areas (Strauss & Corbin, 1998). 

Willis et al. (2007) point out, that qualitative methods are often the preferred choice for 

interpretivist research, because the richness of detail they create allows to investigate the 

contextual setting. However, Willis et al. (2007) continue that interpretivists do not believe that 

there is any universal standard of research that prescribes the use of specific methods. For 

interpretivists, both quantitative and qualitative methods can constitute potentially lead to 

understanding, but none of them can be truly objective. What makes a research method suitable for 

interpretivist research is not what kind of data it creates, but that it allows to understand the 

context that the data accrues in. 

Although both deductive and inductive research approaches can make use of either qualitative or 

quantitative methods (Willis et al., 2007), the flexibility of qualitative methods can accrue benefits if 

one aims to induce theory (Strauss & Corbin, 1998); rather than sticking to pre-defined categories, 

qualitative research facilitates an openness to investigated a research topic in great details, using a 

small sample, and including perceptions of different people as well as the situational background 

(Rasche, 2010). 

However, qualitative and quantitative methods do not need to be treated strictly separated. As 

much as qualitative data can be quantified, qualitative research can apply quantitative elements 

while keeping a qualitative research focus. For example, when including background information 

like age of participants, sample size or response rate, this information is given numerically, but can 

be used in an interpretative manner (Strauss & Corbin, 1998). Strauss and Corbin (1998) point out 

that qualitative and quantitative research methods do not have to preclude one another. Instead, 

both methods can supplement, complement or even develop each other – a continuum of 

intermediary positions is possible. This interplay of methods should be considered wherever the 

research topic favors a combination of methods, also beyond the need for triangulation. For 

example, Lazersfeld and Thielens (1958) suggest that the development of survey questions should 

be based on exploratory interviews (in Strauss & Corbin, 1998). Strauss and Corbin further suggest 
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that research is a circular project  p. , pointing out that suitability of methods often only 
becomes clear during the research project. 

Since blockchain technology is a new topic to procurement literature and its implications are not 

much investigated, we find qualitative methods most useful for our study. We derive our findings 

through the interpretation and summarization of expert opinions. Qualitative methods facilitate to 

investigate details and context of documented opinions (Rasche, 2010). Acknowledging the 

subjective bias, we cannot avoid in our roles as observing researchers (Willis et al., 2007), we 

intend to move choices of prioritization to the research participants. For this purpose, we find the 

quantification of statements most useful, finding consensus between participants through selection 

of statements by quantity. Nevertheless, the bulk of our research is based on the interpretation of the experts  expectations and of their context. 
We want to reiterate that we believe that the research design should be reviewed throughout the 

development of the investigation (Strauss & Corbin, 1998). Particularly, because we investigate a 

topic about which little is known, we want to adjust the research method to the given situation, 

rather than binding ourselves to the use of pre-defined procedures.  

3.2.4 RESEARCH STRUCTURE 

The structure of our research process, as shown in Figure 7 is inspired by the Delphi Process of 

Skulmoski et al. (2007): 

Prompted by public media, consultancy and governmental reports as well as three preliminary 

interviews and encouraged by a non-comprehensive literature review, we have defined our 

research question (compare section 3.1). Within this chapter we have clarified our research design, 

including research philosophy, approach, method and now the research structure. Alongside the layers of Saunders et al. s Research Onion, we continue with the specification of techniques and 

procedures for data collection and analysis. 

The description of the design chosen for data collection and analysis is described separately 

according to the two sequential Delphi Rounds. For each round we describe the composition of the 

research sample, the method of data collection, the conduction of the investigation and the analysis. 

As explained earlier, the Delphi study is designed using two rounds. However, the number of 

rounds depends on the necessity until sufficient information is compiled or until consensus is 

reached and can be adjusted accordingly. In the same way, the design of the second and subsequent 
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rounds can be adapted according to the needs stemming from the findings of the preceding round. 

If sufficiency is reached, the results are documented and discussed. 

In the case that no sufficiency or consensus should be reached after finalization of the second 

Delphi round, we recommend conducting a third Delphi round outside of this study. 

 
 

Figure 7: Research structure: A modified Delphi process. 

(Source: Modified from Skulmoski et al., 2007, p. 3) 

3.3 DESIGN OF DELPHI ROUNDS 

Within this chapter, the methods of data collection and data analysis for both Delphi rounds will be 

elucidated.  

3.3.1 DELPHI ROUND I – METHOD OF DATA COLLECTION 

3.3.1.1 Delphi Round I – Choice of Data Collection Method 

The purpose of Delphi Round I is to gather expectations of various purchasing experts about how 

blockchain technology will affect their procurement activity. Since our inquiry could potentially 

elucidate contextual conditions, we put much emphasize on understanding the background of the expert s experiences. Questions should be formulated in an open manner to give room for 
explanations and complementation. However, the content of the answers should be comparable to 

allow finding patterns of similarities or differences between statements during the analysis. 

Taking these aspects into consideration, we chose in-depth, semi-structured interviews to conduct 

the first Delphi Round. Semi-structured interviews are a useful tool for undertaking exploratory, 

qualitative research, because they provide detailed insights and can be adapted throughout the 

interview conduction (Rasche, 2010, Saunders et al., 2009). Although interviews bare the risk that 

answers are biased by the design of the question, the method allows to concentrate on what is 
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needed while giving room for clarifying misunderstandings and understanding background 

information (Rasche, 2010). 

3.3.1.2 Delphi Round I – Research Sample 

The goal of this Delphi study is to obtain expert opinions. For this purpose, the choice of 

participants should be based on their expertise necessary to answer the research question; the 

sample is chosen with the intent to be purposive rather than representative (Skulmoski et al., 

2007). In order to study the opinions of experts in  depth, a high degree of sample homogeneity is 

beneficial. The participants should be similar with regard to the characteristic of interest – here 

procurement expertise (Saunders et al., 2009). Blockchain knowledge on the other hand is not 

required. We focus our research on the investigation of blockchain s effects on transaction costs of 
procurement activities, while the technological details fade into the background, and we designed 

our inquiry accordingly. Although we want to diversify our sample in terms of organizational 

background and experiences in order to be able to assess contextual biases, the decisive 

characteristic for participation is procurement expertise. Therefore, we have chosen a homogeneous sample of procurement experts that we refer to as the Delphi Panel . 
The companies we reached out to have been chosen based on their general size (in terms of 

revenue), their industry (achieving a variety of industries, namely transport and logistics, consumer 

goods (consumables, durables), construction materials, banking), as well as their size (spend, 

number of employees) and maturity of their procurement department (the role of procurement 

based on Mena, Van Hoek, & Christopher, 2018).1 The size of the company and the procurement 

department are important to ensure a certain maturity of procurement. With maturity we mean the 

role that procurement takes within the organization, which can according to Mena et al. (2018) be 

simply transactional, cost-driven, aligned with the organizational strategy (integrated) or 

influencing the organizational strategy (leading). For the purpose of this study, it is essential to 

study procurement departments which at least take a cost-driven, or better an integrated or leading 

role. Different industries and countries are chosen to allow to evince specific differences, 

contingencies or bias.  

The participants have been chosen in accordance with Adler and Ziglio s  four requirements for expertise: i  knowledge and experience with the issues under investigation; ii  capacity and 
willingness to participate; iii) sufficient time to participate in the Delphi study; and, iv) effective communication skills  in Skulmoski et al., 2007, p. 10). Knowledge and experience with 

                                                             
1 Data is not specified in order to respect confidentiality 
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procurement have been acknowledged if the person had a minimum of two years of work 

experience within procurement. The willingness and time to participate was maximized by 

personally reaching out to the considered procurement experts, instead of anonymous random 

sampling. 

In total, 15 participation requests have been sent via email to five different organizations, of which 

12 have been positive, reflecting a response rate of 80%. Experts of each of the five organizations 

replied.  

According to Guinipero et al. (2012) there is no instruction defined by research for how many 

participants are required to conduct a Delphi study: The authors found that some studies suggest 

that samples of less than five participants can be sufficient under certain conditions (Guinipero et 

al., 2012), while others (Linstone & Turoff, 1975; Skulmoski et al., 2007) suggest sample sizes of 10 

to 15 participants, at least for homogenous groups. Giunipero et al. (2012) chose a group of twenty-

one participants for application of the Delphi method within the procurement and supply chain 

management domain and consider the group size more than adequate  p. . Moreover, 
Skulmoski et al. (2007) explain that the decision quality in Delphi studies increases with group size, 

however very big groups complicate the analysis of data while only producing marginal benefits. 

Taking these considerations into account, we consider our homogenous Delphi sample of twelve 

participants adequate. 

The name of the interviewees and respective organizations are anonymized following the 

preference of some of the companies. Table 4 shows an overview of the company synonym, 

respective industry and geography and number of experts, as well as the positions and synonyms 

for the interviewees. The interview with Company D was conducted with two managers at once, 

therefore we refer to them as D1a and D1b. 

Table 4: Participants in Delphi Round I 
Company Industry sector Geography 

of company 

No. of 

experts 

Procurement expert positions 

and respondent synonyms 

A Transport & 

Logistics 

Denmark 5 Project manager Sourcing (A2, A3), 

Engagement manager Sourcing 

(A1, A4, A5) 

B Consumer Goods 

(Consumables) 

Denmark 2 Category manager (B1, B2) 

C Consumer Goods 

(Durables) 

Sweden 2 Sourcing developer (C1, C2) 
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D Construction 

materials 

Germany 2 Performance reporting and process manager 

(D1a), 

Chief Procurement Officer (D1b) 

E Banking Denmark 1 Category manager (E1) 

 

3.3.1.3 Delphi Round I – Development of Interview Questions 

We have structured our interview questions into three themes according to the purpose of the 

question and into five categories according to the type of the question (Table 5). 

Questions with the purpose to gain contextual understanding include questions about general 

background information and questions about a selected procurement example. After questions 

relating to this theme, the BCT introductory presentation is given. In the course of the presentation, 

we ask questions designed to determine the level of BCT knowledge and understanding of the 

participant. Finally, the main part of the interview is directly concerned with answering the 

research question. The part is split into two categories: First, questions regarding the advantages 

and challenges of BCT and their importance for Procurement. These questions intend to explore 

what aspects of BCT have an impact on Procurement. Second, questions about the effects of BCT on 

the different transaction activities, intended to draw conclusions on the effects of BCT on 

transaction costs. 

Table 5: Structure of exploratory interview questions 

(1) Questions on general background information 
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1. Interviewee Name  

2. Interviewee Title  

3. Company Name 

4. Department Name 

5. Number of Years of experience in Procurement 

6. Number of Years with the Company 

7. Size of Department (Number of Employees) 

8. Company industry and product/service 

9. Procurement Focus (i.e. Category, support function type etc.) 

10. Spend volume of company 

(2) Questions on a selected procurement example 

Please think of a procurement project or issue that you have been working on that contained a high 

degree of uncertainty and complexity: 

1. What type of procurement was it? Why is it considered high uncertainty and complexity? 

2. How did you manage this uncertainty and complexity? 

(key words could be but are not limited to the following: supplier selection, bargaining and 

contracting, control, monitoring and performance management, dispute resolution) 

3. Is the relationship managed by data or is there an effort to digitize performance (keyword e.g.: 

internet of things)? If yes, why yes, if no, why not? 

  



   

  

 

 

THE IMPACT OF BLOCKCHAIN TECHNOLOGY ON TRANSACTION COSTS  32 

 

 

 

BCT introductory presentation  

(3) Questions to determine the level of BCT knowledge and understanding Q
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1. Do you have any prior knowledge about BCT? 

2. Have you understood everything explained by the presentation? Do you have any questions? 

3. Do you want to add anything to the presentation that you find important and that has not been 

covered, yet? 

  

(4) Questions on Advantages and Challenges of Blockchain Technology 
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Please rate the following five potential advantages of BCT according to importance to your 

procurement activities from most important (1) to least important (5). 

 

Aspect Ranking 

Durability  

Transparency  

Immutability  

Process Integrity  

Time and Cost reduction  

 

Please rate the following five potential challenges of BCT according to importance to your 

procurement activities from most important (1) to least important (5). 

 

Aspect Ranking 

Complex technology  

Regulatory Implications  

Implementation challenges  

Competing platforms  

High power demand  
 

(5) Questions regarding the Effects of BCT on Transaction Activities )f BCT would be utilized within your organization or network in the way described in the 
given presentation, what would be the effect on 

 

1. … your supplier selection activity? 

2. … your bargaining and contracting activity? 

3. … your monitoring and performance management activity? 

4. … the way you resolve disputes with your supplier(s)? 

5. … your industry or network as a whole? 

 

(1) Questions regarding general background information 

Some days before each interview the participant received questions regarding information about 

the participant and the procurement department, including interviewee name and title, company 

and department name, years of experience in Procurement and years of experience with the 

company, company industry, number of employees in department, procurement focus (i.e. 
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category) and spend volume. The background information was used to check our selection criteria 

for the Delphi Panel and to better understand the context. 

(2) Questions regarding the selected procurement example 

In the beginning of the interview, the participant was asked to think of a procurement project or 

issue he or she has worked with that contained a high degree of uncertainty and complexity. The 

expert was asked to describe the example and explain why it is considered high uncertainty and 

complexity. Next questions concerned how the expert managed this uncertainty and complexity. 

The participant was given the following procurement activities as suggestions but did not have to 

limit the answer to the respective topics: Supplier selection, bargaining and contracting, control, 

monitoring and performance management, dispute resolution. Building on this, the participant was 

asked if their supply relationships were managed by data or if there is an effort to digitize 

performance (keyword e.g.: internet of things). If yes, why yes; if no, why not? 

Asking for a specific procurement example aligns with Grover and Malhotra (2003) who request 

the participants in their transaction cost investigation to think about a certain supplier relationship. 

The goal of talking about a procurement example is to understand how procurement activities are 

managed without using blockchain technology. The conversation provides insights into current 

contextual conditions the procurement expert relates to. Choosing an example to talk about, makes 

it easier for the participant to go into details or to imagine concrete effects, while it facilitates a 

more in-depth, outside understanding for the researcher. We are asking for examples that relate to 

high uncertainty and complexity, because the conditions indicate that transaction costs are likely to 

be high (Grover & Malhotra, 2003). An example where transaction costs are high makes it 

potentially easier during the analysis to recognize changes in transaction costs. Understanding how 

procurement activities are managed at current will help us to understand how BCT changes the 

picture. 

It is however important to state that the procurement examples are not meant to serve as in-depth 

case studies. If the example is not suitable for the consideration of BCT or the expert prefers to talk 

about ideas that go beyond the example, he or she is welcome to do so as we believe this will unveil 

the most information. 

(3) Questions regarding Blockchain Knowledge and Understanding 

After clarification of the procurement example and before going into questions about the impact of 

blockchain technology, the interviewer gave an introductory presentation to blockchain technology 

(Appendix 1) and the participant had the chance to ask questions. The presentation summarizes information provided in the chapter Conceptual foundations  of this study. The information was 
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chosen with the purpose to provide an easy-to-understand and short, but sufficient overview on the 

information needed to participate in this study. Therefore, the focus of the presentation lies on the 

application and usability of blockchain for businesses, while technological details are only 

discussed.  The participant s knowledge and understanding about blockchain technology was clarified by the 

following questions: 

1. Before the start of the presentation, the interviewee was asked to state his or her extent of prior 

knowledge. The goal of this question is to determine any type of prior blockchain exposure and 

possibility of influence through previous knowledge. 

2. After going through the presentation and clarification of questions, the participant was asked to 

confirm to have understood the content. 

3. In the end of the interview, the participant was asked if he or she had any prior knowledge of 

blockchain technology that could have impacted the given answers and that was not covered in 

the informative presentation handed out at the start of the interview. 

Questions 2 and 3 are not only useful to classify the state of the respondent s previous knowledge, 
but also to evaluate the thoroughness of our presentation and adapt it for subsequent interviews if 

needed. 

(4) Questions regarding the Aspects of Blockchain Technology relevant for Procurement 

The purpose of the next questions is to understand which aspects of BCT are predominantly 

responsible for any effect on transaction costs. Although the natural stream of thoughts suggests to 

first understand what effect BCT has on transaction costs and then to find out why, these questions 

are asked first, following the presentation about BCT. This is because the questions directly relate 

to the advantages and challenges of BCT suggested in the presentation. The provided aspects are 

the suggestions of advantages and challenges of BCT mentioned in the chapter Conceptual Foundations  of this study, which is based on secondary and primary literature. The list of potential 
advantages and challenges of BCT was handed to the participants and the participants are asked to 

rank the positive and negative aspects respectively in terms of importance to their work. Delphi Round ) intents to extend or reduce the list based on the experts  opinions. Therefore, naturally, the 
participants were welcome to add aspects to the list or remove items from the list. 

The aspects are ranked to indicate a rough prioritization. The ranks are not meant to confirm a 

precise order of the aspects, but the prioritization is a useful tool to facilitate the dialogue and to 

motivate the participant to reason which aspects are relevant to their work (White, 2013). During 
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analysis, the answers of the experts will be used to adjust the preliminary list of BCT advantages 

and challenges that have a predominant effect on transaction costs to the expert s opinions. 
(5) Questions regarding the Effects of BCT on Procurement Activities 

The questions regarding the effects of BCT on transaction cost types constitute the main part of the 

interviews. With help of these questions we aim to find out what effects BCT has on search cost, 

contracting cost, monitoring cost and enforcement costs, and thereby infer how BCT affects 

transaction costs.  

The participant is requested to unite the procurement activities described earlier in relation to the 

chosen procurement example, with the information on BCT received during the presentation. The questions relate to how the expert s current practices would change if BCT would be utilized in his 
or her organization or network in the way described in the presentation. 

The questions are chosen based on Dyer s  exploratory interview questions. Dyer  
also uses exploratory, semi-structured interviews in order to explore transaction activity that 

causes an increase or decrease in transaction costs. More precisely, he investigates the transactor s 
supplier selection, bargaining and contracting, performance monitoring, and dispute resolution 

activities, and derives conclusions on search, contracting, monitoring and enforcement costs.  Following Dyer s  example, we ask the following open interview questions about each of the 

transaction activities in order to explore the effects on the different cost types of transacting. )f BCT would be utilized within your organization or network in the way described in the given 
presentation, what would be the effect on … your supplier selection activity? … your bargaining and contracting activity? … your control, monitoring and performance management activity? … the way you resolve disputes with your supplier s ?  

 Dyer s  exploratory interview questions are comparable factor model provided by Grover 

and Malhotra (2003). The factor model includes detailed questions in relation to each of four 

factors for transaction cost (Effort, Monitor, Problem and Advantage) with the help of which 

transaction cost can be measured. Grover and Malhotra (2003) recommend the use of the model in 

Supply Chain Management research. We ask our interview questions in an open manner, following Dyer s  example, in order to give room to the participants to bring their ideas to the table. 
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(owever, we utilize Grover and Malhotra s  questionnaire as an orientation for follow up 
questions. 

Additionally, to the questions aligned with Dyer s  exploratory interview questions, we ask 

the Delphi Panel what effects they expect on their industry, if BCT would be utilized throughout the 

industry, realizing network effects. This question is intended to broaden the perspective to an 

industry perspective. While the question is not directly expected to unveil transaction cost effects, 

we hope to gain valuable insights into the industry context that can flow as background information 

into our analysis and discussion. 

3.3.1.4 Delphi Round I – Interview Conduction 

The general background questions and questions to pre-determine an applicable example, together 

with the presentation about blockchain technology have been sent to the expert before the 

interview to shorten the interview time and give the participant time to familiarize him- or herself 

with the blockchain topic. However, many participants did not find the time to prepare the 

interview and the questions were discussed during the meeting. 

All interviews of Round One of the Delphi study have been conducted as personal interviews. 

Wherever possible, interviews have been conducted with only one interview partner in order to 

focus on given examples and optimize utilization of the time required. The interview with Company 

D was conducted with two purchasing experts at once in order to decrease participation efforts; 

however, as both experts are working together on a regular basis, common procurement examples 

and impressions could be discussed. 

The interviews have been conducted by the same researcher as to minimize variation in the way 

questions were asked. For the same purpose, all transcripts were written by the other researcher.  

If possible, the interview took place in a private meeting room of the organizations. If the distance 

did not allow for a face-to-face interview, the interview was conducted via Skype; this was the case 

for five of the eleven interviews. It was useful to conduct the interviews individually within the participant s usual context, because here they could speak openly about their work, while having 
the chance to classify confidential information, which was not the case for any of the interviews. All 

interviews were recorded with help of a mobile phone recording application or with help of Skype 

for Business Recording Manager. 
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3.3.2 DELPHI ROUND I – METHOD OF DATA ANALYSIS 

The methodology of collecting information as well as analyzing transaction cost economics is 

modeled to Dyer (1997) and Grover and Malhotra (2003). We describe out approach in the 

following chapter. 

3.3.2.1 Delphi Round I – Data Preparation 

The interviews have been transcribed with help of the qualitative data analysis program NVIVO 

which is a widely accepted computer program for qualitative data analysis (Saldaña, 2013; 

Saunders et al., 2009). The interviews are transcribed word-by-word and time specifications are 

noted per paragraph.2 If words are not understandable on the recording, the transcript states unclear . The interviewer has taken notes during the interview that supported the clarification. We 
did not translate the transcripts of interviews taken in German into English language, because 

valuable, linguistical nuances could get lost in translation (Strauss & Corbin, 1998). Since both of 

the conductors of this study are native German speakers, both were able to take part in the analysis 

of data. However, codes and categories are written in English language, and important quotes from 

German transcripts are translated into the English language to be incorporated into our thesis. 

3.3.2.2 Delphi Round I – Choice of Data Analysis Method 

This chapter describes how we interpreted and organized the interview transcripts, respectively, how we coded the data. Coding refers to the analytic processes through which data are fractured, 
conceptualized, and integrated to form theory  Strauss & Corbin, 1998; p. 3). According to Strauss 

and Corbin, the purpose of coding is to develop theory, handle data mass, rethink alternative meanings, be systematic and creative simultaneously  and to relate concepts that are building blocks of theory  p. . Following Dyer s  example, we make use of constant comparative analysis based on Strauss 
and Corbin (1998) to code and organize our data. Our data analysis utilizes particular procedures 

suggested for grounded theory development by Strauss and Corbin (1998), namely the procedures 

of open coding and axial coding. Even if we are not adopting Strauss and Corbin s  analytical 
process entirely, we find their guidance highly useful for our research purpose. Strauss and Corbin 

(1998) define grounded theory as theory that was derived from data, systematically gathered and analyzed through the research process  p. . The purpose of our research is to understand how 
blockchain technology affects transaction costs by gathering data in the form of expert opinions and 

deriving understanding through the analysis of the data. For our research purpose, applying 

                                                             
2 Please note that we have started the transcription process using Microsoft Office Word; therefore, the time 

specifications are missing for four of the interviews. 
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techniques and procedures for grounded theory development is beneficial since grounded 
theories, because they are drawn from data, are likely to offer insight, enhance understanding, and 

provide a meaningful guide to action  ibid., p. . 
In the same way as for transcription of the interviews, the coding process was conducted with help 

of the qualitative data analysis computer program NVivo. 

Choice of Analysis Method: Open coding analysis Open coding describes [t]he analytical process through which concepts are identified and their properties and dimensions are discovered in data  Strauss and Corbin, , p. , also referred to as initial coding  Saldaña, 2013, p. 51). 

We have started the coding process by reading through the interview transcripts and developing 

codes for every statement that we find relevant in relation to our research question.  

The development of codes and their names was conducted through conceptualization of the data. Conceptualizing refers to the process of grouping similar items according to some defined properties and giving the items a name that stands for that common link  Strauss and Corbin, 
1998, p. 121). Conceptualizing helps to transform data mass into concise data pieces (Strauss and 

Corbin, 1998). The codes were derived from the data and can be specified as data-driven  codes, to be distinguished from theory-driven  codes which are derived a priori from theory (DeCuir-Gunby et 

al. 2011). The reason to use data-driven codes is to consider all statements stated by the Delphi 

Panel, without limiting our analysis to pre-defined categories, and thereby serve our exploratory 

research purpose (DeCuir-Gunby et al. 2011). 

More specifically, we conceptualized data by utilizing a holistic coding method throughout the open 

coding process, meaning that codes are formulated to describe parts of data as a whole instead of 

evaluating them line by line (Saldaña, 2013). We read through each of the interviews and coded any 

important reference by assigning a short and concise code name that summarizes the central point 

made in the reference, as exemplified in Figure 8. 
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Figure 8: Example of applying the holistic coding procedure. 

Choice of Analysis Method: Structural coding using a codebook 

In parallel to developing holistic codes, we structured the transcript texts according to the structure 

of the interviews. Because of the different questions addressed throughout the interviews, this step 

facilitates the coding process to organize pieces of text into broad topics. The passages within these 

topics can then be further analyzed and be reorganized if necessary (MacQueen, McLellan, Kay & 

Milstein, 1998). 

This structural coding process was done with help of a codebook. A codebook in our case defines 

the set of broad themes into which data is distributed. The codebook was developed before starting 

the open coding procedure, based on our research question and the themes of interview questions 

(as comparable to Fereday & Muir-Cochrane, 2006). However, in parallel to open coding and the 

next step of axial coding, the code book was constantly reviewed and adjusted if necessary. Although codebooks provide a formalized operationalization of the codes  DeCuir-Gunby, 

Marshall & McCulloch (2001), p. 138), the development of the codebook only serves as a 

preliminary overview and requires an iterative process of learning from the data and revising the 

defined themes (Saldaña, 2013; DeCuir-Gunby et al., 2001). The use of a codebook was particularly 

useful for discussing and aligning the coding procedure between us two researchers as it provides a 

guideline and documentation to our coding process (MacQueen et al., 1998; Saldaña, 2013). 

The development of a codebook within an early analysis stage adds attributes of provisional coding to our coding method. Provisional coding is a method that utilizes a start list  of codes that can be 
further developed throughout the data analysis (Saldaña, 2013). 

The codebook was developed based on the themes of interview questions described in chapter 

3.3.1.3. Delphi Round I – Development of Interview Questions. Our first version of the codebook can 

be found in Table 6. 
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Table 6: Initial Codebook 

 

 

Choice of Analysis Method: Categorization 

After deriving holistic, open codes from our data and organizing the codes with help of themes and 

subthemes, we have compared the codes within and across themes to build categories. This 

procedure of relating categories to their subcategories  can be defined as axial coding, termed 

axial  because coding occurs around the axis of a category, linking categories at the level of properties and dimensions  Strauss and Corbin, , p. . The repeating evaluation of 

similarities and differences between the codes finally results in the development of subcategories 

and categories describing certain groups of codes (Strauss and Corbin, 1998; Saldaña, 2013). 

Theme Sub-theme 

PROCUREMENT 

EXAMPLE 

Case Type 

Case Summary 

Complexity 

Uncertainty 

How to deal with uncertainty and 

complexity 

Other observations 

BLOCKCHAIN 

KNOWLEDGE 

Pre-knowledge 

Additional Knowledge 

Understanding 

Other observations 

BCT BENEFITS 

RANKING 

Rank 1 

Rank 2 

Rank 3 

Rank 4 

Rank 5 

Other 

BCT CHALLENGES 

RANKING 

Rank 1 

Rank 2 

Rank 3 

Rank 4 

Rank 5 

Other 

APPLYING BCT Effect on Supplier Selection 

Effect on Contracting 

Effect on Monitoring 

Effect on Conflict Resolution 

Effect on Industry 

Other 

TRANSACTION COST 

INFLUENCES OF BCT 

Cost increase 

Cost reduction 

Effort increase 

Effort reduction 

OTHER  
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As much as creating and structuring codes, the development of categories happens alternately with 

reviewing the codes created and finding new ways of organizing the codes (Strauss and Corbin, 

1998). 

Table 7 exemplifies the described steps of conceptualization: 

1) Holistic codes (Code) reflect the most important information in the respective text passage 

(Reference). 

2) Code and reference are organized into themes and subthemes of the codebook. 

3) Finally, with help of axial coding, new subcategories and categories are derived, that 

emphasize certain attributes common between the codes. For example, the codes Same, 

agreed upon transaction record helps during disputes  and Same detailed version history 

will help solve or avoid disputes  and Conflicts can be avoided or dealt with immediately if 
information is available in real time  share the ideas that Process and information integrity helps avoid disputes or solve them quickly . The code (uge benefit to solve issues after contract signature  does not directly fit into the same subcategory, but shares the dimensions impact  the code states that BCT has an impact  and Effect on Conflict Resolution  the impact refers to the subtheme of effects on conflict resolution . 

Table 7: Example of coding and category development process 
Theme Subtheme Category Subcategory Code Reference 

APPLYING 

BCT 

Effect on 

Conflict 

Resolution 

Impact Process and 

information 

integrity helps 

avoid disputes 

or solve them 

quickly 

Same, 

agreed upon 

transaction 

record helps 

during 

disputes 

Yeah exactly and and.. yeah 
disputes and also documentation 

purposes. Because I mean in any 

way our counterpart is usually 

going to use some register 

system to record whatever we 

have agreed out or agreed on 

throughout the course of time 

you know.. so they might have 

their filing system and we might 

have our filing system.  So a 

blockchain would just make it 

easier to have one point of entry of these things, right   
(A2, personal communication, 

April 13, 2018, 43:44.3 - 44:16.0) 

 

    Same 

detailed 

version 

history will 

help solve 

or avoid 

disputes 

I mean, if you can guarantee, if 

you have easy access to exactly 

what has changed when and sort 

of know the detailed version 

history of all related documents 

ahm …  A1, personal 

communication, 21:00 – 29:05) 
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    Conflicts can 

be avoided 

or dealt 

with 

immediately 

if 

information 

is available 

in real time 

„Yeah it would, yeah exactly, 
cause then this this kind of 

conclusion wouldn't ahm.. pop up 

only every 2 years if we say that 

the audits are every two years.. 

then we would know it 

immediately. But how do you do that.. ahm ) don't know.  C1, 

personal communication, 46:48-

47:12) 

  Impact (no 

subcategory) 

Huge 

benefit to 

solve issues 

after 

contract 

signature 

Huge advantage cause once you 

have signed the contract, almost 

on day one ... laughs... there 

would be issues  A , personal 

communication, 11:42 – 21:00) 

Note: Given codes are examples only. The Themes, subthemes, categories and subcategories contain more codes then 

shown. 

In the same way, we have categorized the codes within all subthemes. The details of the 

development of categories and subcategories will be shown in the chapter 5.1 Delphi Round 1: 

Analysis of Exploratory Interviews. 

Analysis of Ranking 

The ranking of challenges and benefits were derived from both written material and codes created 

for BCT advantages and challenges and put into a summarizing table (see Appendix 2). Any ranks 

for challenges or benefits that were unclear – i.e. not stating a specific number from one to five – 

were eliminated from consideration and its count of mentions reduced by the respective number of 

interviews. Therefore, only clearly stated ranks are described in the table, unclear ranks in the table 

contain no entry. We have attributed the value of 1 to 5 to each ranked aspect according to its 

ranking and counted the number of mentions of the aspect in the table to be able to determine an 

average ranking value. According to the values we were then able to rank all 5 aspects in each 

category (challenges and benefits) to derive a final ranking. We then calculated the variance of each 

ranking using the values attributed to each aspect and their count. The ranking was then 

interpreted in the analysis part of this study based on both, its average ranking position as well the 

variance of the rank among respondents. Variances were also compared among each aspect to 

obtain information on relative consensus versus contradiction among responses. Mainly when 

obtaining high variance values, we have also integrated the comments into the analysis that were 

initially codes throughout the interview when discussing the reasoning for the ranks. 

 

 



   

  

 

 

THE IMPACT OF BLOCKCHAIN TECHNOLOGY ON TRANSACTION COSTS  43 

 

 

 

3.3.3 DELPHI ROUND II – METHOD OF DATA COLLECTION 

3.3.3.1 Delphi Round II – Choice of Data Collection Method 

While it was the purpose of Delphi Round I to gather expectations of different procurement experts 

about how BCT affects transaction costs, the purpose of the second Delphi round is to find consensus on common  expectations. While Delphi Round I provided suggestions of effects BCT 

could have on transaction costs, Delphi Round II pursues to provide comparisons and evaluations 

about those suggestions in order to find out on which categories the Delphi Panel finds a consensus. 

The necessity for a second Delphi round lies in the fact that the participants expressed their 

expectations in individual conversations, but do not know about the other participant s ideas. )t is 
possible, that some participants find the other ideas very convincing and would like to add those 

ideas to their statements. Just as much, it is possible that the other panel members disagree with an 

opinion, and it would be valuable to rethink this idea. 

The most efficient way to find out whether the panel members agree or disagree with our findings 

of Delphi Round I is to provide a survey. Keeping the effort for the Delphi Panel as low as possible 

most likely results in better response rates (White, 2017). 

3.3.3.2 Delphi Round II – Research Sample 

For Delphi Round II, the same Delphi Panel was invited to participate that was interviewed in 

Round I.  The three participants that have been deselected in Round I have been deselected in 

Round II accordingly. However, this reply is not considered in the final results. Of the remaining 

nine participants in the Delphi Panel, eight have replied in Round II, resulting in a response rate of 

89%. Table 8 shows the number of surveys sent, received and considered per participating 

company. 

Table 8: Participants in Delphi Round II 
Comp

any 

Industry 

sector 

Geography Procurement expert’s 

positions 

and synonym 

No. surveys 

sent (Delphi 

Panel 

Round I) 

No. of 

surveys 

received 

No. experts 

considered in 

Delphi Panel 

Round II 

A Transport & 

Logistics 

Denmark Project managers Sourcing (A2, 

A3), Engagement managers 

Sourcing (A1, A4, A5) 

5 5 5 

B Consumer 

Goods 

(Consumables) 

Denmark Category manager (B1, B2) 

2 2 1 

C Consumer 

Goods 

(Durables) 

Sweden Sourcing developer (C1, C2) 

2 1 1 

D Construction 

materials 

Germany Performance reporting and 

process manager (D1a) 
2 1 1 

E Banking Denmark Category manager (E1) 
1 0 0 

   Total 12 9 8 
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3.4.3.3 Delphi Round II – Development of Survey Questions 

To verify the results of the first round, all 1st level subcategories were rephrased into statements 

and listed among the respective procurement process that it initially related to. The 1st level sub-

categories were used because they show statements that were voiced more than once, indicating a 

basic level of support for the issue. Codes that relate to the specific case of the organization were 

not included as group understanding and comparability of answers cannot be ensured in a 

questionnaire setting as well as due to confidentiality concerns. All benefits and challenges were 

included to determine the expected effect on costs as well as other comments that were voiced 

more than once relating to a general cost or efficiency effect. These have been coded in the other  
category as well as in the transaction cost effects category. For challenges and benefits that have 

been evaluated with a high variance, we have included the counter argument if it was voiced more 

than once. For a complete list of all codes please refer to Appendix 3. Overarching and general cost 

effects were stated below the questionnaire parts on the different procurement processes. A 

questionnaire block was defined for all cost reducing effects including any statements of general 

cost reducing effects that were voiced more than once as well as to test whether the benefits are 

expected to reduce costs. Another questionnaire block was defined for all cost increasing effects 

including any statements of general cost increasing effects that were voiced more than once as well 

as to test whether challenges are expected to increase costs. 

3.4.3.4 Delphi Round II – Survey Conduction 

The survey was conducted with help of questionnaires in a Microsoft Office Word document. For 

each question the questionnaire shows checkboxes for indication of agreement or disagreement 

and a text box for comments. The questionnaires were sent via email attachment together with an explanation to each participant s work email address individually. The Delphi panel was given one 
week (5 working days) to reply. Four of the participants replied within the given time period. After 

following up by sending a reminder and prolonging the time frame for one more week, we have 

received additional four replies. The ninth participant sent a cancellation because of time 

restrictions. The responses were received via email and one of them handed-in on paper. Two of 

the participants made notes in their response email about a lack of clarity for some of the questions. 

The concerns have been considered in the analysis.  

3.3.4 DELPHI ROUND II – METHOD OF DATA ANALYSIS 

3.3.4.1 Delphi Round II – Data Preparation 

After receiving the filled in surveys, all data was combined in a table showing all responses as 

received in the questionnaire. All responses that were not conclusively answered as either agree  or disagree  for example when both responses had checkmarks, the particular response was 
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counted as no response/inconclusive . All clear responses were counted as total number of agree  or disagree  on each question and summarized. The comments were listed next to the respective 

question and the summarized responses. We have also provided numbers of how many people 

stated the reasoning in the initial interviews to be able to compare the development of consensus 

within the two rounds of consultations. 

3.3.4.2 Delphi Round II – Choice of Data Analysis Method 

Analyzing the questionnaire, we reviewed each question, the summary of answers and the 

respective comments on whether there is consensus, whether consensus is unclear due to 

conflicting arguments (either between Round II and Round I or the comments of the questionnaire 

and agreement/disagreement responses) or whether there is no consensus stated which would be 

the case if multiple respondents decided not to answer or if the answers are distributed between 

agree and disagree. If at least six (of eight) experts voiced the same responses (either agree or 

disagree), we have noted sufficient and noteworthy consensus. To require the absolute number of 

responses instead of a percentage of people having responded means that we are evaluating non-responding people listed as no response/inconclusive  as opposing a consensus to be able to 
control for unclear questions.  

This provided us with the impacts of blockchain technology throughout the questions that 

specifically asked for the effects of blockchain technology on different types of the procurement 

process.  

We have further evaluated the specificities of the impact on transaction costs as follows.  

We have determined for each statement showing sufficient consensus whether there is a conclusive 

effect on the respective transaction cost type. Implied cost effects were considered as efficiency 

increases or process simplification which will then lead to cost reductions in the long run, while 

additional efforts will lead to cost increases. This was evaluated for each consensus statement 

separately. Looking at all effects on transaction cost implications can then potentially provide 

insights into the final effect on all transaction costs in procurement. We have not attempted a 

quantification and are aware that further review is required to determine full effects, especially 

when intending to implement for a specific case. 

For this study, we understand that reserach saturation is reached, not when we reach the point 

where no new categories emerge during coding analysis of Round I (Strauss & Corbin, 1998), but as 

a saturation of understanding, meaning that we can answer the research question (end of Delphi 

study). To achieve saturation no complete consensus within the Delphi Panel is required, but the 
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finding should reflect iterative and prominent patterns in the data (Giunipero et al., 2012; Turoff, 

1970, in Linstone & Turoff, 1975). 

3.4 DISCUSSION OF METHODOLOGY 

3.4.1 BELIEVABILITY  

A variety of research studies are built on the idea that the value of research lies within the ability to 

achieve internal validity  (the replicability of the study), external validity  (the generalizability of 

the results) and reliability  (consistency of results) (Willis et al., 2007, p. 216). In the view of many 

researchers, following these mentioned requirements constitutes the unique way to produce 

scientific  or objective  results (Willis et al., 2007; Campbell, Quincy, Ossermann & Pedersen, 

2013). 

In contrast to this perception, Willis et al. (2007) perceive reproducibility and generalizability only 

a valuable research aspiration if the purpose of research is to produce universal results – like 

standards or laws. However, if we assume that truth is socially constructed and subjective to every 

human being, as interpretivists believe, then we miss the purpose of our research when trying to 

generalize results. Willis et al (2007) write: Replicability is a requirement if generalizability is our goal, but it is not if we have other reasons for doing research  p. . 
Following these thoughts, our interpretivist beliefs and the purpose of our research do not call for 

the achievement of validity and reliability. 

An alternative for evaluating the believability of our research study could be provided by the 

concept of triangulation. Triangulation describes the use of multiple sources of confirmation  
(Willis et al., 2007, p. 218-219), i.a. referring to the use of multiple methods (methodological 

triangulation) or the use of multiple sources of information (ibid.). Taking into consideration that 

we mix research methods combining qualitative methods with quantitative facets given our 

preliminary literature review and the two-round structure of our Delphi study (semi-structured 

interview, questionnaire), it is subject to discussion if our research design meets the demands of 

triangulation. However, we agree with Willis et al. (2007) who argue that triangulation is only an 

extension of the idea of validity  and it is not a core issue in interpretive research  p. . This is 

mainly for the circumstance that our interpretivist belief-system and our exploratory research 

purpose suggest focusing on the understanding of how the investigated impact of blockchain comes 

about, rather than measuring the occurrences or impetus of the same (Gioia, Corley & Hamilton, 

2013; Willis et al., 2007). 
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Willis et al. (2007) recommend some alternatives to triangulation, among others including member 

checks, participatory research and audit trails (p. 220-221). 

Member checks describe the idea of checking the results of a study with the members participating 

in the study (ibid.). Participatory research describes an even stronger form of member participation 

where not only findings are aligning the participants, but the participants are actively involved in 

the development of the conclusions (ibid., pp. 220). 

Given our research structure utilizing the Delphi method which exactly pursues the ideas of 

developing and approving our findings in interaction with the Delphi Panel, we are certain that our 

research includes member checks and participatory attributes. 

Audit trails are a concept for the purpose of producing qualitative rigor . For studies developing 

grounded theory, that means that the choices the researchers have made should be transparent, 

including the development of research design, data collection and analysis steps as much as the 

articulation of the developed theory (Willis et al., 2007; Gioia et al., 2013). The Delphi method 

provides a structured process that is well suited to increase qualitative rigor of our research study 

(Skulmoski et al., 2007). 

3.4.2 DATA PRIVACY 

To ensure the respondent s data privacy and at request of two of the participating organizations, 
the name of the respondent companies and the names of the interview partners are anonymized. 

The same is true for revenue and spend figures, as well as the number of procurement employees. 

Each respondent was asked after the interview if any given responses are confidential and should 

be deleted from the protocol – all respondents agreed that none of the content had to be treated 

confidentially. Further, the interviewees have been given the opportunity to read the transcript of 

their given interview in case they have asked. This was the case for one interview partner. All 

interviewees have been asked prior recording if they allow the recording, transcription and 

analysis of the interview for the purpose of this study and all interviewees agreed. 

4 LITERATURE REVIEW 

4.1 BLOCKCHAIN TECHNOLOGY AND SUPPLY CHAIN MANAGEMENT/PROCUREMENT 
The intersection between blockchain technology and supply chain management has recently been 

starting to be of interest to the research community. We have found fourteen studies that evaluate 

the impact that blockchain technology can have on supply chain management. Studies were first 

published in 2016 and research publication on the topic spiked in 2017. Five papers are discussing 
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theoretical implications of BCT on supply chain management: Abeyratne and Monfared (2016) say 

that "blockchain technology is revolutionary" in its ability to develop "transparent collaborative 

systems", Omran, Henke, Heines and Hofman (2017) state as BCT's main benefit the 

"synchronization of material, information and financial flow". Anjum, Sporny and Sill (2017) ascribe 

to it advantages in recordkeeping that support trust and compliance. Kshetri (2017b) states that 

the blockchain would make data less "susceptible to manipulation and forgery". Wang, Wu, Wang 

and Shou (2017) say that BCT can be used as "notarization related application" to "eliminate 

verification time", as a "transaction-related application" to "facilitate automated procurement and 

payment" and as a "provenance-related application to "improve transparency and traceability". 

Six papers develop blockchain technology solutions for specific industries or problems within the 

supply chain context. In four out of six papers a tool was able to be tested experimentally. Wu, Li, 

King, Ben Miled, Wassick and Tazelaar (2017) develop a Blockchain tool for shipping tracking. 

Weber et al. (2016) experiment with a technique to "integrate blockchain into the choreography of 

processes in supply chain management". Kim and Laskowski (2018) are proposing a tracking 

mechanism using smart contracts technologies and Gao et al. (2018) show how to overcome data 

security and information processing speed issues on a distributed ledger when using blockchain 

technology in supply chains. Two papers do not approach the blockchain technology from and an IT 

perspective but from a business integration perspective: Tian (2016) develops a theoretical way in 

which the supply chain can solve an agricultural food supply chain problem. O'Leary (2017) 

discusses different configurations of the blockchain technology in a business environment.   

Kshetri (2017a) presents different cases of organizations in which blockchain technology tools or 

applications have been implemented or are in the process of being researched. These cases show 

how BCT can be used to "influence cost, quality, speed, dependability, risk reduction, sustainability, 

and flexibility" (Kshetri, 2017a). Two papers empirically research the effect of blockchain 

technology on supply chain management by using Delphi study and focus group approaches. 

Korpela et al. (2017) use focus groups of business executives and IT experts to generate a list of 

ideas of implementation possibilities. White (2017) uses a Delphi study to find out how BCT can 

shape business processes, connects supply chains and help develop new business opportunities. 

As the technology has been gaining momentum quite recently, there is no considerable number of 

use cases that can be evaluated for empirical proof. That is why most papers discuss the 

implications of the technological features in theory instead of on a practical or empirical base. We 

refer to Table 9 for an overview of all relevant literature. 
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Table 9: Literature Review: Blockchain technology and Supply Chain Management/Procurement 
Authors 

(Year) 

Title Journal Focus Methodology Conclusion 

Abeyratne 

and 

Monfared, 

2016 

Blockchain 

ready 

manufacturing 

supply chain 

using distributed 

ledger 

 

International 

Journal of Research 

in Engineering and 

Technology 

General 

Supply Chain 

Management 

Theoretical 

application of 

blockchain 

characteristics on 

supply chain 

management. No 

empirical 

evaluation 

"Blockchain technology 

is a revolutionary 

innovation with 

capability to transform 

many existing 

traditional systems into 

more secure, 

distributed, transparent 

collaborative systems 

while empowering its 

users " (p. 9) 

Gao et al., 

2018 

CoC A Unified 

Distributed 

Ledger Based 

Supply Chain 

Management 

System 

 

Journal of 

Computer Science 

and Technology 

Computer 

Science focus 

for supply 

chain 

management 

Establishing a 

model of how a 

blockchain can be 

set up to function 

as an application in 

supply chain 

management. 

Experiments to 

prove speed 

Supply chain on 

blockchain – 

decentralized ledger 

overcoming 

performance and data 

protection issues while 

provided integrated 

system 

 

Kim and 

Laskowski, 

2018 

Towards an 

Ontology-Driven 

Blockchain 

Design for 

Supply Chain 

Provenance 

 

Intelligent Systems 

in Accounting, 

Finance and 

Management 

Coding for 

smart 

contracts in 

supply chain 

management 

Tracking 

technologies in 

complex supply 

chains, 

experimenting with 

smart contract code 

Provenance evaluation 
[in supply chain 

management has 

become more possible 

with the advent of IoT 

and Blockchain  
(Concluding Remarks 

and Future Work, para. 

1) 

 

Omran et 

al., 2017 

Blockchain-

driven supply 

chain finance 

Towards a 

conceptual 

framework from 

a buyer 

perspective 

Working Paper Supply Chain 

Invoicing and 

payment 

platform – the 

coordination 

of material, 

information 

and financial 

transations 

Establishing a 

conceptual 

framework, no 

empirical research 

"Financial Flows can be 

increasingly 

streamlined using 

digital technology like 

blockchain" (5. 

Conclusion, para. 1) 

 

Korpela et 

al., 2017 

Digital supply 

chain 

transformation 

toward 

blockchain 

integration 

proceedings of the 

50th Hawaii 

international 

conference on 

system sciences. 

 

"investigates 

the  

requirements 

and 

functionalities 

of supply 

chain  

Integration" 

(p. 4128)  

 

Focus groups of 

Executives business 

managers and IT 

experts in different 

fields; generated 

ideas on design of 

system 

functionalities; rate 

and evaluate 

readiness; 

generated ranked 

list of ideas ranking 

implementation 

possibilities 

"this case study was 

able to elicit new  

knowledge for 

accelerating  

digital supply chain  

integration, informed by 

experienced business  

managers operating in a 

global trade 

environment." (p. 4190) 

 

Tian, 2016 An Agri-food 

Supply Chain 

Traceability 

System for China 

Based on RFID & 

Blockchain 

IEEE 2016 13th 

International 

Conference on 

Service Systems and 

Service 

Management 

Supply Chain 

Problem 

BCT as an 

application to solve 

a specific supply 

chain problem, 

establishing 

conceptual 

Establish supply chain 

traceability system that 

covers the whole 

process of data 

gathering and 

information 
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Technology 

 

(Dissertation) framework, no 

empirical evidence 

management of every 

link in agri-food supply 

chain, which realizes the 

monitoring, tracing and 

traceability 

management for the 

quality and safety of the 

agri food. 

Weber et 

al., 2016 

Untrusted 

Business Process 

Monitoring and 

Execution Using 

Blockchain 

Business Process 

Management 

Developing "a 

technique to 

integrate 

blockchain 

into the 

choreography 

of processes" 

(p.1) 

Experimental: Set 

up Contracts and 

BCT Transactions 

 

"contribution is the first 

approach and 

implementation that 

leverages blockchain for 

collaborative process 

execution and 

monitoring." (p. 2) 

 

White, 

2017 

Future 

applications of 

blockchain in 

business and 

management: A 

Delphi Study 

Strategic Change Business and 

Management 

Delphi Study "This study has outlined 

numerous ways in 

which it may further 

shape internal business 

processes, the 

connectivity of entire 

supply chains and offer 

opportunities to 

develop new markets and offerings  . 
Conclusion, para. 3) 

O'Leary, 

2017 

Configuring 

blockchain 

architectures for 

transaction 

information in 

blockchain 

consortiums: 

The case of 

accounting and 

supply chain 

systems  

Intelligent Systems 

in Accounting, 

Finance and 

Management  

Intersection 

of Business 

and IT 

Assess it 

configurations 

Discusses different 

designs and setups on 

how blockchain 

technology can be 

integrated in business 

processes. 

Anjum et 

al., 2017 

Blockchain 

Standards for 

Compliance and 

Trust 

IEEE Cloud 

Computing 

Trust and 

compliance in 

supply chains 

Current state 

reviews 

BCT usage in connection 

with RFID; BCT 

advantages in 

recordkeeping. 

Kshetri, 

2017a 

1 Blockchain's 

roles in meeting 

key supply chain 

management 

objectives 

International 

Journal of 

Information 

Management 

Supply Chain 

Management 

Case studies Shows mechanisms by 

which BCT will 

influence cost, quality, 

speed, dependability, 

risk reduction, 

sustainability and 

flexibility. "supply chain 

activities [...] are most 

likely to be transformed 

by blockchain" (p. 88). 

Wu, Li, 

King, Ben 

Miled, 

Wassick, 

Tazelaar, 

2017 

A Distributed 

Ledger for 

Supply Chain 

Physical 

Distribution 

Visibility 

Information IT based SC 

tool 

Develop IT 

framework 

Develop BCT tool for 

shipping tracking. 

Kshetri, 

2017b 

Blockchain s 
roles in 

strengthening 

Telecommunications 

Policy 

Supply Chain 

Management 

Theoretical 

discussion 

Blockchain "can provide 

stronger defense against 

attach" (p.1033). 
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cybersecurity 

and protecting 

privacy 

Wang et 

al., 2017 

The outlook of 

blockchain 

technology for 

construction 

engineering 

management 

Frontiers of 

Engineering 

Construction 

Industry 

(Contract, 

supply chain 

management 

and 

equipment 

leasing) 

Theoretical 

discussion 

BCT can be used to 

"eliminate the 

verification time" (p. 

70), "facilitate 

automated procurement 

and payment" (p. 70), 

"improve transparency 

and traceability" (p. 70), with notarization-related  p. , transaction-related  p. , and provenance-related applications  p. 
70). 

4.2 BLOCKCHAIN TECHNOLOGY AND TRANSACTION COST THEORY  
With blockchain technology being quite a recent development, we have found that the intersection 

between blockchain technology and transaction cost economics has only recently come into 

academics' attention. We have found four papers that have discussed the implications of Blockchain 

technology on the transaction cost economic framework in various degrees of extensiveness. 

Sherman (2017) discusses the effect of blockchain technology on corporate governance by using 

the transaction cost framework. Catalini and Gans (2017) summarize changes in the structure of 

the market they expect due to changes to certain transaction costs. Davidson, De Filippi and Potts 

(2016) discuss the appropriate theoretical background for an interpretation of blockchain 

technology s economic effects. Nowiński and Kozma (2017) discuss effects on types of business 

models in a more practical approach, only mentioning effects on some types of transaction costs 

without discussing the broader theoretical considerations of transaction cost economics. Using 

theoretical discussions, all papers (see Table 10) agree that blockchain technology will reduce 

transaction costs on some level, transaction costs being the "cost of verification" and "the cost of 

networking" (Catalini and Gans, 2017), the "cost of writing contracts" and "the cost of enforcing 

contracts" (Davidson et al., 2016), and "shortening transaction execution time (Nowiński and 

Kozma, 2017). Shermin (2017) uses the argument that blockchain technology reduces transaction 

costs to discuss its implications on corporate governance and does not state any specific singular 

cost effects. Additionally, Davidson et al., (2016) state the "reduction of uncertainty or unforeseen 

contingencies" as an effect of blockchain technology not specifically stating costs but still affecting 

the transaction cost framework as it implied a reduced need for transaction cost increasing 

processes to reduce uncertainty. They also state that "bargaining and haggling costs" will not be 

affected by blockchain technology (Davidson et al., 2016). Nowinsky and Kozuma (2017) also 

indicate operational efficiencies resulting from Blockchain technology implementation that can (but 
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would not necessarily) lead to transaction cost effects – depending on whether operational 

efficiencies are discussed that are related to externalities and transactions with other organizations.  

While Davidson et al., (2016). see the transaction cost framework applicable in the analysis of the 

impact of blockchain technology by calling it "governance technology" they do not state a specific 

corporate governance implication. Shermin (2017) indicates a high impact on governance, 

increasing the number of market-based transactions essentially making markets more efficient. 

Catalini and Gans (2017) indicate a change in the setup of industries and specific occupations with 

new trades emerging and others disappearing rather than a more general change in market 

structure. 

Nowitzki and Kozma (2017) also discuss that Blockchain technology would have a higher relative 

impact if transaction costs are comparatively high in a specific situation. 

All four papers state these discussions on a theoretical foundation – discussing the features of 

blockchain technology from a theoretical standpoint and what applications in the market they 

would imply. There is no empirical data collection or case analysis involved in cooperation with 

experts that are directly involved in the transaction processes. We refer to Table 10 for an overview 

of all relevant literature. 

Table 10: Literature Review: Blockchain Technology and Transaction Cost Theory  

Author (Year) Title Journal 

Transaction 

Costs Effect Purpose 

Catalini and 

Gans, 2017 

Some simple 

economics 

of the 

blockchain 

National bureau 

of economic 

research, 

working paper 

Cost of 

verification, 

cost of 

networking 

Reduce cost, 

change digital 

marketplace: 

Increased 

competition, 

democratic 

decision 

making, new 

business 

models 

'The paper contributes to 

the nascent literature on 

blockchain by providing an 

economic framework for 

understanding how the 

technology changes the 

types of transactions and 

platforms that can be 

sustained in the economy" 

(p. 3). 

Davidson et al., 

2016 

Economics 

of 

Blockchain 

Proceedings of 

Public Choice 

Conference 

(1) Reduces 

uncertainty, 

or unforeseen 

contingencies; 

(2) costs of 

writing 

contracts; (3) 

costs of 

enforcing 

contracts.  

 

Impact of 

blockchain 

technology on 

the economic 

structure; 

uncertainty, 

writing 

contracts and 

enforcing 

contracts is 

reduced, 

bargaining and 

haggling costs 

will stay the 

same 

 

Argues that new 

institutional economics (I.e. 

transaction cost economics) […] is an appropriate 
framework to be used for 

analysis because blockchain 

can be viewed as 

"governance technology" (p. 

2). 
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Shermin, 2017 Disrupting 

governance 

with 

blockchains 

and smart 

contracts 

Strategic change – briefings in 

entrepreneurial 

finance 

Reduce 

transaction 

costs 

Reducing 

bureaucracy 

through lower 

transaction 

costs. 

"The purpose of this article 

is to explain how 

blockchains and smart 

contracts bypass traditional 

principal–agent dilemmas of 

organizations, and radically 

reduce transaction costs, 

thus creating the emergence 

of new decentralized 

organizational structures—
decentralized governance—
that were not feasible 

before" (para. 3). 

Nowiński and 

Kozma, 2017 

How Can 

Blockchain 

Technology 

Disrupt the 

Existing 

Business 

Models? 

Entrepreneurial 

business and 

economics 

review 

Transaction 

costs: 

operational 

efficiencies, 

shortening 

transaction 

execution 

time 

Change of 

business 

models, reduce 

time for 

transaction 

execution, 

decline in 

operational 

costs,  

"This study shows that 

blockchain technology may 

affect diverse dimensions of 

business models in diverse 

industries" (p. 173), benefits 

from the blockchain 

technology implementation 

are "comparably greater if 

transaction costs are 

relatively large as compared 

to transaction margins" (p. 

184). 

 

 Several academic papers have been researching the impact of new and innovative technologies on 

engaging in business transactions. The review of such literature helps in understanding the general 

effect of new, innovative technological solutions on the business and can provide basic insights into 

the directionality of the effect of any further improvements to certain aspects of the technology. 

While specifically the impact of Blockchain technology has not been researched in a multitude of 

broad use cases it is necessary to review what effect a similar, yet less advanced technology had on 

the supply chain. This provides us with an indication that can be related to further applied research 

on expected operational effects of blockchain technology.  

The review of papers connecting impacts of organizational systems with transaction cost theory 

brought up seven papers which are directly relevant. They were quite dispersed across both, time 

and content dimensions. Two papers in 1986, upon the onset of commercial use of personal 

computers discussed the implications of information technology on transaction costs (Bakos and 

Treacy, 1986; Malone, Yates and Benjamin, 1987). They say information technology reduces 

coordination cost and complexity (Malone et al., 1987) and contracting and monitoring costs 

(Bakos and Treacy, 1986). While Malone et al., (1987). state that this will lead to a more market-

based economy, Bakos and Treacy (1986) state that the dynamics of industries will shift.  Four 

papers published in the early 2000s were mainly concerned with the effects of the internet on 

transaction costs but also generalize their views as "information technology" (Clemons, Reddi and 

Row, 2000), "Interoganizational systems" (Premkumar, 2000) or research the intersection between 
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interorganizational systems and physical distribution in terms of tracing technology (Buhr, 2003).  

Straub, Rai and Klein (2013) then go a step further in researching digital supply networks – 

systems that connect organizations with each other via automatic data transfer. It is important to 

reiterate here that a system as described by Straub et al. (2013) would be different from the 

blockchain technology discussed in this paper as it would not include a decentralized ledger, but 

data would have been stored on a server with one of the organizations involved that would then 

have full control over the entire information. Research states that information technology reduced 

coordination cost and opportunism risk (Clemons et al., 2000), interorganizational systems reduce 

the cost of exchanging and processing information (Premkumar, 2000), digital supply networks and 

the internet lead to higher performance (Straub et al., 2014; Lancioni, Smith & Schau, 2003).  

Tracing technology reduces overall transaction costs by improving monitoring and reporting 

processes. All papers reviewed in this section agree that transaction costs would be reduced to 

some degree and/or transactions become more efficient. Buhr (2003) and Clemons et al., (2000) 

agree with Malone et al., (1987). that this will ultimately lead to more transactions based on 

market- and competition principles. We refer to Table 11 for an overview of all relevant literature. 

Table 11: Literature Review: Interorganizational Systems and Transaction costs 
Author, 

Year 

Title  Costs effects Technology 

Type 

Conclusion 

Buhr, 

2003 

 Traceability and 

Information 

Technology in the 

Meat Supply Chain: 

Implications for Firm 

Organization and 

Market Structure 

Reduces transaction cost 

by improving reporting, 

providing access in real 

time, providing digital 

record    and can improve 

monitoring 

 

Traceability 

Technology 

Leads to a more market-based supply 

chain 

Bakos 

and 

Treacy, 

1986 

Information 

Technology and 

Corporate Strategy A 

Research Perspective 

"Information 

technology can have a 

direct impact on these 

variables through its effect 

on bounded rationality, for 

example by reducing 

contracting 

and monitoring costs (thus 

mitigating the effect of 

opportunism), improving 

the generation and 

evaluation of alternatives 

(thus mitigating the effect 

of environmental 

uncertainty 

and complexity), and either 

decreasing or Increasing 

information asymmetries" 

(Theoretical links, para. 2). 

Information 

Technology 

(in general) 

"transaction cost theory can be used 

to create detailed explnatory models 

of the impact of information 

technology on strategic performance." 

(p. 117) 

Lancioni 

et al., 

2003 

Strategic internet 

application trends in 

Supply chain 

management 

Enhances productivity and 

thereby reduces cost 

 

Internet "The most significant benefit of the 

Internet for supply chain 

managers is in the provision of rapid, 

accurate and comprehensive 

information about each stage in their 
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supply chain 

systems. In addition, the Internet has 

provided managers with the ability to be agile  in managing 
their supply network" (p. 217). 

Straub et 

al., 2014 

Measuring Firm 

Performance at the 

Network Level A 

Nomology of the 

Business Impact of 

Digital Supply 

Networks 

Asset specificity through 

process customization 

(dependence) leads to 

customized marketplace 

relationships and higher 

performance. 

 

Digital 

Supply 

Networks, 

evolution of 

Internet 

Digital Supply Networks make the 

supply chain more efficient and 

effective. 

Premku

mar, 

2000 

Interorganizational 

Systems and Supply 

Chain Management, 

An Information 

Processing 

Perspective 

Reduces the cost of 

exchanging and processing 

information. Increase 

information availability 

and processing capacity, 

enabling better monitoring 

Interorganiza

tional 

systems 

Interorganizational systems facilitate 

the flow of information along the 

supply chain and thereby ensures the 

smooth flow of goods. 

 

Clemons 

et al., 

2000 

The Impact of 

Information 

Technology on the 

Organization of 

Economic Activity: 

The "Move to the 

Middle" Hypothesis 

IT reduces coordination 

cost, operations risk and 

opportunism cost 

Information 

technology 

IT is the main factor for changing 

economic landscapes, the end of 

vertical integration. 

Malone 

et al., 

1987 

Electronic Markets 

and Electronic 

Hierarchies 

It reduces coordination 

costs, reduce complexity. 

Information 

technology 

IT leads to shift in governance 

structure towards more market-

based transactions. 

Since blockchain technology can be understood as an interorganizational system with improved 

features, it can be derived that it would have similar effects as interorganizational systems. This 

connection would be supported by the theoretical discussions of the papers connecting blockchain 

technology and transaction cost. All papers mentioned above that connect information technology 

application (whether those are blockchain technology or other systems) seem to relate these 

technologies with reduced transaction costs. 

Among all papers found concerning the interactions of blockchain technology and supply chain 

management or transaction cost theory, only a few of the papers reach beyond theoretical 

discussions of expected implications or relationships. Many papers, especially in the early stages of 

the development of knowledge and understanding of blockchain technology, rely on interpreting 

applicability of features described by the technology itself. This interpretation has been conducted 

mainly by researchers in academic environments. These might not have the same information of 

the applicability of blockchain technology features as procurement experts using transaction 

processes throughout their practical work. This research is intending to get insights into the effects 

of blockchain technology on the transaction costs during procurement process and how these 

effects come about – using insights coming directly from procurement experts. 
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5 RESEARCH ANALYSIS 

During the next step of the analysis we determined the major factors through which Blockchain 

Technology can affect the cost and value of the processes, compiling all responses to each question 

and comparing the responses to responses from other experts. 

5.1 DELPHI ROUND I – ANALYSIS OF EXPLORATORY INTERVIEWS 

5.1.1 OPEN CODING ANALYSIS 

In total, 224 initial codes relating to 289 references in 9 interviews have been created (Figure 9). 

Due to the extensive volume of initial codes and references, it was not possible to show analysis of 

every statement. We will therefore show the major themes that arise from the main statements and 

the conclusions that follow from the analysis. Any quotes that were not directly referenced can be 

looked up in the codebook in Appendix 3. 

 

Figure 9: Summary of Number of codes and references per interview. 

 

In the next step of the analysis, we explain how the initial, open codes are grouped into categories. 

5.1.2 CATEGORIZATION 

To answer the research question, it is essential to obtain information from experts on how 

blockchain technology influences the procurement process and related transaction costs.  

As a first step of analysis, it is important to validate that the participant have sufficiently 

understood BCT. If any experts should be found not to understand the most important features and 

functionalities of BCT, his or her answers are deselected for the ongoing analysis. 

Secondly, it is analyzed what effects BCT has on the procurement activities supplier selection, 

contracting, monitoring and performance management as well as contract resolution in order to be able to later conclude on BCT s impact on transaction costs as a whole Dyer, . 
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Subsequently, we categorize the expectations made on effects of BCT on the industry, under the 

focus of effects on transaction costs and industry differences. Next, we take the reader through the 

analysis of any other observations noteworthy enough to be coded within the context of this study. Fourthly, the Delphi Panel s expectations about benefits and challenges of BCT and their effects on 
transaction costs are reviewed. 

Throughout the named analysis steps, we have utilized axial coding methods in order to compare 

and categorize our initial codes. In the following chapter, the individual steps of identifying 

relations between codes or subcategories and grouping them into categories will be demonstrated 

in detail . The purpose of this analysis step is to derive categories which constitute important 

factors for understanding how BCT affects transaction costs.  

5.1.2.1 Blockchain Technology Understanding 

As the interviews were intended to research implications on procurement processes, the selected 

target group were procurement experts, that did not necessarily have prior knowledge in 

blockchain technology. Blockchain technology was therefore explained to every participant as if 

they had no prior knowledge of the topic. Understanding of the main concepts was then gauged 

throughout the interview process by determining whether the distributed ledger and codable data 

features were understood. As per these requirements, two experts did not show sufficient 

comprehension, making them ill prepared to answer the questions on blockchain technology 

applicability. One expert continuously mentioned the connection between two it systems and the 

similarity to a VMI system (B2, personal communication, April 13, 2018, 44:35.7 - 45:14.3; 45:29.1 - 

46:25.4) showing no sufficient understanding of the features that differentiate blockchain 

technology from current interorganizational systems. The misconception could not be alleviated 

throughout the interview.  The other expert focused mainly on internal usage of the technology (E1, 

personal communication, April 11, 2018, 37:15.2 - 38:31.1), missing the main consequential issue 

of blockchain technology being a durable distributed ledger with the main benefits deriving from 

external relationships and data exchanges. Both procurement experts were therefore not able to 

answer on any of the questions on the blockchain's applicability. A second test on whether 

understanding was correctly judged was determined by comparing the responses given by the 

people deemed to have misunderstood the concepts to the ones having understood the items and 

seeing substantial differences simply in the ability to answer the questions. The interview 

responses of the two experts who did not show sufficient understanding of blockchain technology 

concepts were eliminated from the following analysis. 
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Apart from judging basic understanding, we have also checked for prior blockchain knowledge with 

a question. All experts have indicated that they had either no, basic or substantial background 

knowledge. Correlating that information with the information on understanding gauged throughout 

the interview, we have found moderate correlation between the responses, showing an indication 

that prior knowledge of blockchain technology has a moderate impact on the understanding of 

blockchain technology. Table 12 provides an overview on each expert s prior knowledge of 
blockchain technology and their understanding. 

Table 12: Overview of Delphi Panel Blockchain Knowledge and Understanding 

Expert prior knowledge understanding 

A1 basic yes 

D1a substantial yes 

D1b none no 

A4 none yes 

C1 basic yes 

B1 none yes 

C2 basic yes 

A2 basic yes 

A3 substantial yes 

A5 basic yes 

E1 none no 

B2 none no 

 

Expert D1a and D1b are part of interview D1 as it is the same transcript. As D1b has not contributed 

much content throughout the interview but mentioned that she has no understanding of the 

technology, D1b has also been eliminated from consideration as an individual expert. Therefore 

there are nine interviews to be reviewed for the final analysis. 

Information was provided in the initial presentation to make sure all experts obtain the same 

information with which to answer the questions. We have asked a question to determine whether 

any additional prior knowledge was necessary or used to answer any of the questions. One 

response mentioned that recent developments of more energy efficient ways of setting up 

blockchain technologies had not been mentioned in the presentation (D1, personal communication, 

April 17, 2018). 

All other responses indicated no additional knowledge that was necessary to respond to the 

questions, supporting that the information provided was sufficiently comprehensive.  
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5.1.1.2 Supplier Selection 

To the question on whether blockchain technology could influence the supplier selection process of 

their example, five experts state that they don't see a major impact of BCT on the current supplier 

selection process. Eight experts say that they expect some impact. Four experts gave answers that 

both included that they do not perceive a major impact of BCT on the supplier selection process and 

then state areas in which they could see minor changes influence. These experts were A1, A2, A3 

and C2. A1 states hereto: "I don't think Blockchain as such will influence a lot in the actual tender 

process" (personal communication, April 5, 2018, 10:13 – 11:42) but also says: "I don't think it will 

influence which suppliers we select but I think it could potentially make the process smoother" 

(personal communication, April 5, 2018, 9:00 – 10:13). The way it is being stated shows that the 

expert sees a potential impact but does not attribute a significant value to it. The impact is minor. 

Contrarily, A2 explains that it depends on the issue at hand but that he has difficulty thinking of a 

potential use of blockchain technology in supplier selection and that the current process in use at 

the organization is already quite good (A2, personal communication, April 13, 2018). He later adds 

that blockchain technology might be able to "lean down the organizations […] so you might be able 
to more easily verify the suppliers' credibility" (A2, personal communication, April 13, 2018, 38:30 

- 39:47). While these statements show the development of ideas during the interviews they can also 

convey that the issue is not black and white. Impacts depend on circumstances. This can make it so 

much more valuable if all experts in different situations and circumstances see the same general 

impact. The impacts that are seen by eight different experts can be separated into three categories. 

 The ability to use blockchain can be seen as a qualifying criterion and therefore have a minor 

impact on the supplier selection. A4 states that "if […] a supplier would offer an interesting 
blockchain technology for us to link up to for example, a platform, then maybe we would also be 

more interested" (personal communication, April 16/17, 2018, 16:19.5 - 17:01.6). B1 is of the same 

opinion (B1, personal communication, April 24, 2018). 

 Using Blockchain Technology to manage the RFP process more efficiently is desirable for A1 

(personal communication, April 5, 2018), A2 (personal communication, April 13, 2018) and C2 

(personal communication, April 10, 2018) . A , for example, reasons as follows: "[…] ) don t think it 
will influence which suppliers we select but I think it could potentially make the process smoother 

in terms of providing documentation and legally binding documents, insurance certificates and ahm 

bonds and all these kind of things, all these sort of financial guarantees" (A1, personal 

communication, April 5, 2018, 10:13). 
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A3 (personal communication, April 13, 2018), A5 (personal communication, April 10, 2018) and C1 

(C1, personal communication, April 12, 2018) suggest that blockchain technology makes it possible 

to establish and use a verified database of supplier qualification to speed up the verification process 

A5 states that: "If you're talking about you know, finding you know, the 10 out of 200 trucking 

suppliers that you want to work with then I guess potentially there could be some benefit in having, 

you know, a centralized trusted database where they have to, you know submit and have things approved that they are, you know, meeting safety regulations, environmental regulations […]" and 
then adding a little later concerning supplier selection: "I think that's something where you could 

get some value out of having a trusted third party database" (A5, personal communication, April 10, 

2018, 28:54 – 30:29). It is being understood that the difference between a blockchain database and 

the purchase of access to information on certification is built on the decentralization of blockchain. 

Organizations would certify other organizations in the market much like a review process, and the 

durability and immutability of the network would ensure full transparency on qualifications. 

Summary: 

The accumulated view of the impact of BCT on supplier selection process seems to be that BCT has 

no major impact. Suppliers still need to be researched, audited and communicated with. Especially 

for new suppliers it is not possible to digitalize the process. Side notes like BCT as a qualification 

criterion does not have a lot of cost or efficiency effect. The efficiency improvements that are 

mentioned as an impact can mainly be gained in tracking the information in a very tedious selection 

process. Only if the selection process is quite complex is it possible for BCT to have a substantial 

effect on efficiency. Experts perceived that the supplier selection process in their organization is 

usually quite solid (A2, personal communication, April 13, 2018), making the mark at which BCT 

could make a positive business case for implementation quite high. A vision of a comprehensive 

industry database of supplier qualifications could lead to a major effect on efficiency as time could 

be saved on research and verification. For a complete list of all codes and categories in supplier 

selection please refer to Figure 10. 
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Figure 10: Codes and Categorization – Supplier Selection. 

5.1.1.3 Contracting 

The question on whether Blockchain technology has an impact on contracting in the respective 

situation was addressed by all nine experts. Seven experts have responded that they do believe that 

Blockchain Technology has an impact. Two experts said that they do not believe Blockchain 

Technology would have any impact (A1, personal communication, April 5, 2018; A5, personal 

communication, April 10, 2018). A1 hereto said: "I wouldn't say that it will change a lot in my bargaining power or my negotiation position […] really it is not driven by the technology." (A1, 

personal communication, April 5, 2018, 11:42 – 21:00). 

The major impact was seen as driven by the use of smart contract technology. The ability to put 

code into a transactional database to determine when a requirement has been fulfilled to release 

payment will influence the way contracts are being negotiated and written A3 states: "Technically 

we could have a smart contract where the blockchain tracks the number of moves and the smart 

contract says okay when the number of moves is over this amount and it's still the same year period, okay create credit note and send to this person […]." A , personal communication, April , 
2018, 40:37 – 44:29). B1 adds that the smart contract could be the automatic interconnection 

between the contract specification, the service delivery, the invoice and the payment. (personal 

communication, April 24, 2018, 7:04.2 - 9:58.6) and C2 states that it could be the "link between the 

prices you agree on and what you actually pay in the end." (C2, personal communication, April 10, 
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2018, 37:29.8 - 37:48.4). While the direct effect is ultimately related to monitoring and 

performance management, the contracting process is affected because actions after certain 

eventualities do not need to be negotiated, as the use of blockchain technology would eliminate the 

eventualities from actually happening (e.g. late payment, wrong payment, calculation and 

verification of discounts). This also has implications for the conflict resolution section. 

Two experts mention the simplifying effect that blockchain technology can have on contract 

negotiations. Especially when negotiating long complex agreements, change management, version 

control and communication tracking can be key. Storing the agreement and version control on a 

distributed ledger and the latest changes and version agreed upon by both parties can make 

complex negotiations more efficient and will avoid lengthy discussions on version and change 

disputes during the negotiation process. A2 claims it is a beneficial tool as it "[…] would avoid a lot of hassle and […] lengthy discussions ahm which is usually very fruitless about you know details in 
the contract which you can easily maybe find out about looking though the blockchains of what has 

been happening previously basically." (personal communication, April 13, 2018, 39:57.5 - 41:20.8). 

B1 expects that the transparency of all access and changes being completely visible to both sides 

would be a big advantage (B1, personal communication, April 24, 2018, 30:10.8 - 30:44.4). 

Due to the expected contract management benefits becoming apparent during contract negotiations 

but ultimately also beneficial in performance management and in disputes (discussed in detail 

below in Monitoring and Performance Management), the ability to use BCT can be a factor as its 

own negotiation item, both negatively and positively. For one, the contractor might view the usage 

of blockchain technology as beneficial to receive efficient payments, (A4, personal communication, 

April 16/17, 2018, 18:18.1 - 19:03.5) but secondly the necessary infrastructure for data collection 

might require the contractor to make substantial investments into the relationship which might 

likely require some form of compensation (A4, personal communication, April 16/17, 2018, 19:06.0 

- 19:27.2). 

A different perspective taken on by an expert is that of a fully transparent supply chain. A tool as 

such would reduce information asymmetries and therefore influence negotiations (C1, personal 

communication, April 12, 2018, 44:10.3 - 46:41.7). 

Summary 

Four of the seven experts agreeing that Blockchain Technology influences contracting efforts, 

mainly attribute that effect to smart contract features. Directly connecting the contract with 

invoicing or monitoring efforts can have major effects on the contracting process itself. This 
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statement will be verified in the Delphi Round 2. The second outcome that has been voiced by two 

different experts, is the idea that blockchain management will simplify information management 

throughout the contract negotiations, especially for long term and complex contract negotiations. 

This statement will also be included in round 2 of the Delphi study. For a complete list of all codes 

and categories in contracting please refer to Figure 11. 

 

Figure 11: Codes and Categorization – Contracting. 

5.1.1.4 Monitoring and Performance Management 

To the question on whether blockchain technology has an impact on a monitoring and performance 

management in a complex environment, all nine experts responded that they see an impact. Five 

experts mainly see the automatization of monitoring and performance management action as main 

benefit that improves efficiency in contract management. All responses that mentioned an 

automatization of monitoring processes have been categorized as portraying the benefits of the 

smart contract characteristic of blockchain technology. Multiple types of automatizing contract 

monitoring activities have been mentioned. In accordance with responses in the Contracting section 

(see previous paragraph) smart contract features can reduce manual labor and human error in 

collecting and analyzing compliance data. A5 states: "I mean obviously, the more that you can 

automate that verification process and say you know we agree to what you are giving, you're saying 

you provided to us ahm the more you could reduce the internal admin burden related to invoice 

processing" (personal communication, April 10, 2018, 14:32 – 18:43). Additionally, A3 adds that 

one organization would not trust the other company to properly manipulate the data. 

Automatization and durability of data therefore be beneficial (A3, personal communication, April 

13, 2018). D1 states that it could be beneficial to monitor supplier performance via blockchain by 

automatically tracking incoming shipments (D1, personal communication, April 17, 2018). A1 
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states that it could be used to manage all the payments against the contract  and verifying that 
certain transactions that are being invoiced actually happened (A1, personal communication, April 

5, 2018, 15:00 – 21:00). C2 sees the benefit in continuously being provided with test results that 

would then trigger reactions if they are outside of the required standards (C2, personal 

communication, April 10, 2018). 

Decentralized information management is referenced as another blockchain technology advantage 

by experts. Using the same database and working with the same information between external 

partners, without trust issues (as no party can change or delete anything) is stated as a major 

benefit in monitoring and performance management (A3, personal communication, April 13, 2018; 

B1, personal communication, April 24, 2018). This reduces the need to double verify information or 

request proof or clarification on data. This can include the tracking of change orders and the 

connected changes to payments in a decentralized database has been stated as being especially 

beneficial. (A1, personal communication, April 5, 2018; A2, personal communication, April 13, 

2018) And clearly tracking changes in connection with services provided is stated as another 

benefit (A4, personal communication, April 16/17, 2018). 

One expert also stated in relation to monitoring the supplier the possibility to obtain tracking data 

continuously instead of in specific time instances would make it possible to track whether the 

supplier is continuously upholding sustainability requirements (e.g. minimum prices paid to 

farmers) (C1, personal communication, April 12, 2018).  

Summary 

The Round 2 Questionnaire will provide the two main statements mentioned above for experts to 

evaluate on whether the expert can confirm that smart contracts and a decentralized database have 

direct effects on procurement processes. For a complete list of all codes and categories in 

monitoring and performance management please refer to Figure 12. 
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Figure 12: Codes and Categorization – Monitoring and Performance Management. 

5.1.1.5 Conflict Resolution 

The question related to the impact of Blockchain technology on conflict resolution efforts in 

complex or uncertain situations was answered by seven of the nine experts. None of them says that 

they do not expect any impact. Of the seven experts expecting an impact, six state that the 

availability of neutral and trustworthy data that has been mutually agreed upon by both parties can 

avoid a lot of the current disputes related to historic discussions or solve them quickly. The experts 

are certainly aware that a distributed ledger cannot solve all disputes (A1, personal communication, 

April 5, 2018; B1, personal communication, April 24, 2018) but it can avoid or solve a conflict that is 

related to change order and document version control (A1, personal communication, April 5, 2018), 

data differences between the parties it systems or data errors due to human interactions (A2, 

personal communication, April 13, 2018), and errors in transactions like payments and invoicing 

(A3, personal communication, April 13, 2018; A4, personal communication, April 16/17, 2018). Due 

to the transparency and traceability benefits, it can help conflict resolution efforts and therefore 

costs can be reduced (A4, personal communication, April 16/17, 2018; B1, personal 

communication, April 24, 2018). C1 state additionally that due to automatization of monitoring 

efforts and the timeliness of recognizing and issue the conflict resolutions can be sped up (C1, 

personal communication, April 12, 2018). 

One expert mentions the benefit of where an erroneous part of a product came from in the supply 

chain and production process (C2, personal communication, April 10, 2018). This response implies 

a different perspective on the blockchain – the transparent blockchain perspective, where all 
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participants' transactions are completely visible. By knowing where a faulty part comes from it is 

easier to assign responsibility, get reimbursed or improve the production process.  

Summary: The second round of the Delphi study will provide the statement that blockchain 

technology can influence conflict resolution efforts for experts to evaluate as it has been mentioned 

by multiple experts in the initial interviews. For a complete list of all codes and categories in 

conflict resolution please refer to Figure 13. 

 

Figure 13: Codes and Categorization – Conflict Resolution. 

5.1.1.6 Industry 

The last question, asked during the open questions section of the interview, addressed a different 

perspective. It was meant to determine the broader implications that procurement manager would 

expect if a system with the blockchain technology characteristics were to have substantial market 

penetration. This will provide insights into future developments and possibilities. It can also 

determine whether procurement experts see any risks that need to be addressed. The question 

related to an expectation that blockchain technology would be implemented across major parts of 

the industry or to some extent across the whole market. This could be one single blockchain that 

spans the entire industry, or it could be multiple blockchains each for its own supply chain, each 

adapted to its unique situation and requirements. Experts interpreted the potential set ups in the 

industry differently and each derived their own conclusions from it. Of the nine experts that have 

responded to this question, eight state that they see a major impact on the market.  

Three experts share a vision of fully transparent supply chains which would have major 

implications on the market. This could have major benefits on the procurement function as 

capacities and timelines in the supply chain become transparent and supply planning and 

performance monitoring becomes more efficient (D1, personal communication, April 17, 2018). The 
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supply chain could then react faster to disruptions and it can strengthen cooperation between 

supply chain partners (A2, personal communication, April 13, 2018). When information 

asymmetries are eliminated some organizations lose their competitive advantage and outsiders can 

determine advantageous business opportunities (A3, personal communication, April 13, 2018; C2, 

personal communication, April 10, 2018) This change would facilitate new players entering the market  C1, personal communication, April 12, 2018, 47:56 – 48:25). One expert also states that 

through the implementation of independent blockchain platforms, intermediaries might be added 

(A1, personal communication, April 5, 2018). Two experts state that they believe that blockchain 

technology has different applications and levels of usefulness across different industries and 

projects (A1, personal communication, April 5, 2018; B1, personal communication, April 24, 2018) 

which would mean that a system implementation would differ between industries or projects. This 

view differs from the vision of a fully transparent supply chain stated by three other experts as 

described in the beginning of this paragraph. 

Four experts voice doubts that it would have an influence on the market (A4, A5, B1, C1) but only 

one of the experts who voice doubts does not actually see an impact after all because he sees it more as an overkill solution  (A5, personal communication, April 10, 2018, 25:27-27:00) when 

there is no plan or ability to actually understand or analyze all the data that is obtained (A5, 

personal communication, April 10, 2018).  Two experts state that due to the Blockchain system 

being quite a democratic system, with all participants having the same rights and no major actor 

having control of the power, the direct benefit of taking on major investments into the technology 

might be missing, there are little property rights associated with establishing the technology (B1, 

personal communication, April 24, 2018; C1, personal communication, April 12, 2018). This would 

mean that implementation speed and motivation are lacking and therefore inhibiting adaptation in 

the industry or supply chain. At the same time smaller providers that are part of a supply chains 

might not have the necessary knowledge or ability to install the infrastructure necessary to take 

part in the supply chain, that could be high powered computer systems as well as digital automatic 

data collection tools (A4, personal communication, April 16/17, 2018).  

Three experts mention furthermore the high importance of the network effect when using 

blockchain technology. A1 states that it is a kind of system in which one will not be able to fully 

benefit if not all stakeholders are part of it (A1, personal communication, April 5, 2018). D1 uses the 

example of a telephone network to confirm that the benefit derived from the system increases 

exponentially the more people are part of it (D1, personal communication, April 17, 2018). This statement is directly related to the challenge of competing platforms  as many competing 
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platforms are keeping any one from gaining substantial usership to maintain a full network in any 

sense (D1, personal communication, April 17, 2018), independent from the question on whether 

that network might cover a supply chain, an industry or the market and independent from the 

question on where the boundaries of the network are defined. A5 confirms the network effect by explaining that the blockchain s benefits in the context of the shipping industry are only achievable 

if all participants in the shipping chain are part of the blockchain network (A5, personal 

communication, April 10, 2018). The extend of the network required to achieve full benefits can 

therefore be assumed to depend on the specific usage of the blockchain technology. For a complete 

list of all codes and categories in Industry effects please refer to Figure 14. 

 

Figure 14: Codes and Categorization – Industry. 

5.1.1.6 Other Observations 

During the interview process we have found that some comments from different experts have 

reappeared in different interviews. These show ideas and opinions that are not direct responses to 

our questions but are still relevant for our research question. If these ideas came up in multiple interviews they were grouped and coded in the category other observations . 
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Data collection and data entry verification 

Three experts have brought up during the interviews that the ability to verify the digitalized input 

make or break the benefit of blockchain technology (A3, personal communication, April 13, 2018; 

A5, personal communication, April 10, 2018; C1, personal communication, April 12, 2018). Most of 

the benefits and practical applications are based on the integrity of the data. The fact that nobody 

can change inputs or transactions, all information is verified by all parties and therefore agreed 

upon, and all information provided cannot be retracted. Both verification of data provided in the 

blockchain as well as transactions tracked in the blockchain are part of that data integrity 

assumption. This makes it essential that data inputs can be verified. That is the blockchain's most 

vulnerable point as only data reliably collected by digital measurement can be directly and reliably 

uploaded (A3, personal communication, April 13, 2018; C1, personal communication, April 12, 

2018). All data that needs to be collected and processed by a human and then uploaded can be 

interfered with intentionally or in error and could therefore be compromised (A3, personal 

communication, April 13, 2018; A5, personal communication, April 10, 2018). If the participants in 

the blockchain cannot trust the data input, then the many of the advantages of the blockchain are 

irrelevant (A3, personal communication, April 13, 2018; C1, personal communication, April 12, 

2018). For example, calculating supply chain production capacity based on faulty capacity data, 

might lead to inefficiencies. That means that before blockchain technology can be fully beneficial, 

many actors have to implement digital tracking mechanisms and manual actions have to be 

automated (A3, personal communication, April 13, 2018). This is an individual advancement in 

every organization that could be necessary to gain full industry benefits. One expert also adds that 

some information is just not possible to collect digitally – somebody will need to collect and 

evaluate information before entering it into a system (C2, personal communication, April 10, 2018). 

This connects with the point made by A4 in relation to implementation challenges in the industry 

(Section 5.1.2 F) Industry) that some participants in the supply chain might not have the necessary 

means or knowledge to be able to install data collection or verification sensors (A4, personal 

communication, April 16/17, 2018) 

Automatization of administrative processes 

Something that has not been directly covered by the questions but has come up twice during the 

interviews is the automation of administrative processes which leads to increased efficiency and/or 

reduced cost (A5, personal communication, April 10, 2018; D1, personal communication, April 17, 

2018). While the connection of contract clauses with invoicing and payment processes can improve 

the efficiency of negotiating contracts, the actual benefits of automating invoicing and payment 
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processes has not been discussed. The process has not been addressed because it is more an 

internal process in the organization not directly involving contracting activities with suppliers. 

While the final receiver of the invoice/payment is an external partner, the main process is executed 

completely inside the organization. Still, this is a way that Blockchain Technology can reduce 

transaction cost in procurement as it ultimately relates to the total cost of contracting with a 

supplier. While it is not a major point of analysis and discussion, it is a factor that came up during 

the interviews and should therefore be mentioned. 

Relationship of Blockchain Technology to uncertainty/complexity 

As part of the interview, experts were asked to describe examples of their work that they perceive 

to have a high degree of uncertainty and/or complexity to be able to determine the effect on 

transaction costs apparent in high complexity/uncertainty situations. Later, in connection with 

determining the effects of blockchain technology on their example, they then specified whether the 

benefits of Blockchain Technology have the potential to alleviate said uncertainty or complexity. 

This issue has not been reviewed as a specific question, but as part of our analysis it has become 

apparent that the effect of blockchain technology and the benefits ascribed to it may differ 

depending on the complexities and uncertainties inherent in the initially case example explained 

used. Multiple experts have commented on this issue. C1 said specifically: "But it's […] not solving 
any uncertainty... it's solving the complexity" (C1, personal communication, April 12, 2018, 1:22- 

5:42). Contrarily, A4 explains that the by making data more trustworthy and available, blockchain 

technology can actually decrease uncertainty (A5, personal communication, April 10, 2018). A3 

discusses in multiple parts of the interview how blockchain technology would differ in its 

implementation based on the type of project and usage. He states that in some cases blockchain 

technology might be too complicated for a simple usage case, but in another situation where the 

problem is very complex, the use of Blockchain Technology could be an advantage (A3, personal 

communication, April 13, 2018). Experts therefore seemingly see an influence of blockchain 

technology on the underlying uncertainty and complexity of their case in addition to any further 

cost effect. For a complete list of all codes and categories in Other effects please refer to Figure 15. 
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Figure 15: Codes and Categorization – Other. 

5.1.1.7 BCT Benefits and Challenges 

Each expert was asked to rank the given five benefits and challenges by their importance to the 

organization from 1 (most important) to 5 (least important). Only responses that were directly 

attributable with a specific rank were entered in the table, that is why the count can be less than the 

total number of experts that have responded to the question. All eleven interviewed experts were 

used for this analysis, as the importance of a specific advantage can be judged by a procurement 

expert even if he/she does not understand the concepts of blockchain technology. If concepts were 

not mentioned or two concepts were attributed to shared ranks, they have been omitted from this 

analysis. The final ranking derived from all rankings can be seen here including the variance of 

scores. To derive the total score, each aspect was multiplied by its rank in each response and then 

divided by the number of times the aspect was listed to derive the final rank. The Variance in the 

ranks was then determined to review whether experts were clearly showing similar choices or 

whether experts ranked the aspects quite differently. The detailed list of all responses can be 

reviewed in Appendix 3. 

Benefits 

The benefit of time and cost reduction has over all been ranked as number one in importance with a 

very low variance, mostly having been ranked as number one with a few experts ranking it as 

number two. It has been mentioned during the interviews that all other benefits will ultimately lead 

to time and cost reduction (B1, personal communication, April 24, 2018). As most experts agreed 

on it being ranked as number one and further analyses are ultimately based on whether the 
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blockchain technology aspects have a cost reducing effect, this benefit has been excluded from 

further verification in round two.  

Transparency is ranked as number two with a medium to low variance. While ten experts had 

mentioned transparency, it was attributed to mainly to rank two, taking rank one for all experts 

that had listed time and cost reduction as benefit number two.  

While immutability has a similarly low variance as transparency, experts generally agree that it 

would be the third most important aspect.  One can derive from the lower number of counts of 

items ranked on level 3, 4 and 5 that the experts seem to know what is most important to them, but 

less important issues were not clearly associated with a specific rank. 

The rather high variance for ranks number 4 and 5 shows that these issues are less clear in their 

ranking of importance to the organizations and responses by different experts varied highly. 

Ultimately it shows that while organizations mainly value any time and cost reduction they also 

value an increase in transparency as well as system immutability. A summary of the ranking and 

variance of each benefit can be reviewed in Table 13. 

Table 13: Consolidated Ranking of BCT Benefits 

Benefit Count Score Average Score Ranking Variance 

Durability 8 35 4.38 5 1.125 

Transparency 10 18 1.8 2 0.622 

Immutability 8 27 3.38 3 0.554 

Process Integrity 8 28 3.5 4 1.429 

Time and Cost reduction 11 19 1.73 1 0.194 

 

Challenges 

The stated challenge of implementation was a major issue for most of the experts. Five of Eleven 

experts named it as the number one challenge to their organization. The variance is medium in 

comparison to the variances of the benefits but of the challenges, only regulatory implications has a 

lower variance. This shows that the ranking of the challenges was more diverse, and experts less 

clearly agreed on the rank of each challenge. Regulatory implications and complex technology have 

the same average score and are therefore both ranked as the second most challenging part of 

blockchain technology. Experts generally agreed on the ranking of regulatory implications as it has 

the lowest variance of all the challenges, whereas Complex technology has a high variance of 

respondents' rankings. The comments concerning the importance of the challenge of complex 
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technology show that is also quite controversial. A  states: […] if the user interface is simple, then ) don t think it really matters how complex the underlying technology is.  A4, personal 

communication, April 16/17, 2018, 28:16 – 28:39) and A1 agrees (A1, personal communication, 

April 5, 2018) but A2 specifically states that complex technology would be one of the more 

hindering challenges (A2, personal communication, April 13, 2018). The variance of complex 

technology is already higher than any of the variances of the benefits and Competing platforms 

(ranked 4th) and Higher power demand (ranked 5th) trump even that. Especially competing 

platforms is highly controversial, having been ranked as all steps, 1 to 5 by the different experts. 

Reasoning was named during the interviews that can explain this inconsistency. D1 said that 

competing platforms is an important challenge because a network effect is required to gain full 

benefits from the technology (D1, personal communication, April 17, 2018), but A3 specifically 

states that he does not see this as major challenge as he perceives the market to be more flexible if 

there are multiple platforms available (A3, personal communication, April 13, 2018). B1 explains 

that blockchains could be based on different platforms as a participant could access different 

blockchain platforms specific to different supply chains or projects (B1, personal communication, 

April 24, 2018). High power demand only has a slightly lower variance than rank 4, but its average 

score puts it with a high difference to the other scores onto rank number 5. Only C1 ranks the 

challenge as an important issue for his organization. A3 and D1 both say that high power demand 

will not be an issue as there are currently innovative developments that can solve this problem (A3, 

personal communication, April 13, 2018; D1, personal communication, April 17, 2018). 

Ultimately the ranking of the challenges shows that while Implementation challenges and 

regulatory implications are major challenges for most of the expert's organizations, they disagree 

on the importance of the challenges complex technology, competing platforms and high power 

demand. The comments concerning these challenges show that knowledge of new technologies of 

the expert and the appetite of the organization for technological adaptation might play a major role 

in how the challenges are assessed. A summary of the ranking and variance of each challenge can be 

reviewed in table 14. 

Table 14: Consolidated Ranking of BCT Challenges 

Challenges Count Score 

Average 

Score Ranking Variance 

Complex Technology 7 18 2.57 2 1.619 

Regulatory 

implications 

7 18 2.57 2 0.952 

Implementation 9 15 1.67 1 1.000 
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challenges 

Competing platforms 8 23 2.88 4 2.696 

High Power Demand 8 34 4.25 5 1.929 

 

5.1.3 TRANSLATION OF PROCUREMENT EFFORT INTO TRANSACTION COSTS 

All comments that were related to an influence on costs or efficiencies have been reviewed in this 

section summarizing the effects for each type of transaction cost. 

Search and information cost 

The supplier selection process is where search and information costs usually appear as explained in 

2. Conceptual Foundations. Therefore, the supplier selection process interview results as described 

above are reviewed for effects on search and information costs. Most experts have denied that 

blockchain technology will have a major cost or efficiency effect on Blockchain technology. A 

beneficial aspect would be a transparent database of industry qualifications that could lead to cost 

reductions in the information search process (A5, personal communication, April 10, 2018; A3, 

personal communication, April 13, 2018; C1, personal communication, April 12, 2018).  

A blockchain technology can further reduce the effort of dealing with a lot of documentation – 

during the supplier selection process, a lot of information needs to be obtained, compared and 

understood. This process can become more efficient through a ledger with the benefits of 

blockchain technology (A1, personal communication, April 5, 2018; A2, personal communication, 

April 13, 2018; C2, personal communication, April 10, 2018).  

Contracting cost  

Contracting cost are part of the contract negotiation process as portrayed in section 2. Conceptual 

Foundations. Therefore, the contracting process interview results as described above are reviewed 

for effects on bargaining costs. Smart contracts reduce time negotiating the performance 

management and conflict resolution procedures and therefore reduce bargaining cost (A3, personal 

communication, April 13, 2018). Blockchain technology also provides superior version control, 

communication and documentation features that increase the efficiency and therefore reduce the 

cost of the bargaining process (A1, personal communication, April 5, 2018). 
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Monitoring cost  

Monitoring costs are part of the monitoring and performance management process as discussed in 

section 2. Conceptual Foundations. Therefore, the monitoring and performance management 

process interview results as described above are reviewed for effects on monitoring costs. The 

analysis shows that the efficient collection of performance data due to decentralized ledger technology increases monitoring efficiency and therefore reduces costs. A  states hereto: […] we 
are all maintaining separate ledgers and sending each other data that then needs to be aligned 

manually, in a lot of cases ahm. and has a huge potential for misalignments which causes a lot of 

inefficiency and extra workload and... yeah I think if you could eliminate all of those or make much 

more efficient or amend all of those interfaces then you would save a significant amount of workload  A4, personal communication, April 16/17, 2018, 21:26 – 22:33).  

Experts stated throughout the interviews that the automation of performance review processes 

through smart contracts increases efficiency and therefore reduces monitoring costs (D1, personal 

communication, April 17, 2018; A5, personal communication, April 10, 2018) Due to the benefits of 

blockchain technology, mainly transparency and immutability, experts expect that a reduction of 

paperwork would be possible and therefore reduces costs (A1, personal communication, April 5, 

2018). A2 additionally states that the organization is not currently spending enough time on 

monitoring, so the introduction of blockchain technology would not actually lead to an effect of 

efficiency but rather to reduced risk (A2, personal communication, April 13, 2018). 

Enforcement cost 

The decentralized ledger system with the benefit of trustworthy agreed upon data can ultimately 

avoid many conflict or solve them quickly which reduces transaction cost in enforcement (D1, 

personal communication, April 17, 2018; A4, personal communication, April 16/17, 2018; B1, 

personal communication, April 24, 2018). 

Valid for all four types of transaction costs is the following further consideration:  

Some experts have indicated that that if the current procurement process of supplier selection, 

contracting, monitoring and performance management, and conflict resolutions are relatively 

simple, then the introduction of blockchain technology might lead to additional tasks, generally 

reducing efficiency in the process (A3, personal communication, April 13, 2018; A5, personal 

communication, April 10, 2018; D1, personal communication, April 17, 2018). A2 implies that if the 

current procurement process is built on trust, and an introduction of blockchain technology can 
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erode that trust to a high degree, then the introduction of blockchain technology might lead to an 

increase in transaction cost, especially for bargaining and monitoring processes (A2, personal 

communication, April 13, 2018). 

5.1.4 SUMMARY Based on the above analysis of expert s mentioning impacts of blockchain technology that influence 

supplier selection, contracting, monitoring and performance management and conflict resolution 

efforts in procurement, the industry and the importance of the benefits and challenges, we have 

derived the following questionnaire for verification in round 2 (Table 15). 

Table 15: Questionnaire for Delphi Round II 

 

Round One 

Interviews 

1. Supplier Selection 
Number of Experts 

making Statement 

A.      BCT has no major impact on supplier selection.  5 

B.      BCT will be a qualifying criterion for suppliers if the organization would be 

using a BCT system.  
2 

C.      Storing relevant supplier data on a blockchain, makes the data more 

trustworthy and thus impacts supplier selection positively.  
3 

D.      BCT could allow to manage RFX (RFP; RFI, RFQ) processes more efficiently.  3 

  2. Contracting   

A.      BCT has no major impact on contracting activity.   2 

B.      BCT can simplify information management and version control during the 

contracting process.  
2 

C.      BCT can support contract negotiation by implementing smart contract 

features and thereby reducing necessity to negotiate verification procedures (e.g. 

automatically connecting service and payments).  

3 

  3. Monitoring and Performance Management    

A.      BCT has no major impact on monitoring and performance management.  0 

B.      The decentralization of information management has a positive impact on 

supplier performance management.  
6 

C.      Smart Contract features can help to automate monitoring and thus have a 

positive impact on supplier performance management.  
5 

  4. Effects on Conflict Resolution    

A.      BCT has no major effect on conflict resolution.  1 

B.      BCT process and information integrity can avoid many conflicts or solve them 

quickly.  
6 

  5. Effects on Industry     

A.      BCT effects will differ depending on industry and procurement project.  3 
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B.      Industry wide implementation is difficult and will take a long time.  4 

C.      A supply chain fully managed on transparent decentralized information will 

have major effects on the dynamics of the market.  
3 

D.      BCT needs a network effect (participation of other organizations) across the 

industry to be effective.  
3 

  6. Do you agree that BCT has the following cost-decreasing effects in 

procurement?  
  

A.      BCT can increase transparency and thus reduces cost.  

(All actors hold a synchronized copy of the ledger that allows for high visibility of transactions in real time.)  

B.      BCT can increase process integrity and thus reduces cost. (Actions described on blockchain protocols 

are executed according to the code without any need for further intervention.)  

C.      BCT can increase system durability and thus reduces cost. (Due to distribution of risk among all nodes 

of the network, there is no single point of failure, but risk is distributed.)  

D.      BCT can improve data immutability and thus increases efficiency. (All nodes need to validate new 

transactions and once added to the blockchain, the transaction history can be traced. BCT can provide 

effective version and document control.)  

E.       Vs. Blockchain technology is only as trustworthy as the data that is put into it, immutability is not 

sufficient to increase efficiency.   

F.       BCT can automate processes and thus increases efficiency.   

G.      BCT can provide decentralized ledger of information and thus its use can increase efficiency in 

information exchange.  

H.      BCT can reduce complexity in a complex cost structure and pricing environment by using smart 

contracts, and thus reduce cost.   

I.         Vs. BCT can add complexity to an already established system.  

  7. Do you agree that BCT has the following cost-increasing effects in 

procurement?  
  

A.      BCT can be difficult to implement and thus be expensive. (Implementation requires deep 

understanding of the technology and its implications for the business.)  

B.      BCT can have regulatory implications that can increase cost. (Recent law and regulations might not be 

aligned with blockchain networks.)  

C.      BCT is a complex technology and therefore adds cost. (The complexity of blockchain makes it difficult to 

understand and discuss the technology and its implications.)  

D.      vs: Technological complexity of BCT is no obstacle, because users don t need to know how the 
technology works to learn how to use it.  

E.       BCT has a high power demand and therefore increases cost.  

F.       vs: High power consumption of BCT will be overcome quickly due to system improvements.  

G.      The challenge that there is no one  blockchain for everything, but a variety of competing platforms, 
makes the use of BCT difficult and thus increases cost. 

H.      vs: Individual BCT platforms for each supply chain can be accessed individually, therefore it is not a 

challenge that competing platforms exist.  

I.         BCT implementation can induce change management challenges that require much effort to overcome. 
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5.2 DELPHI ROUND II – ANALYSIS OF FOLLOW-UP SURVEY 

5.2.1 DEVELOPMENT OF QUESTIONNAIRE 

During Delphi Round Number 2 all statements that have been made by more than one expert in 

similar meaning to answer a part of the research question – as identified in the nodes in the 

Categorization section – have been added to the questionnaire to be verified by all experts. Experts 

were asked to agree or disagree and were able to provide a comment on each question. Excluded 

from the verification in the second round of the Delphi study were considerations connected to the 

example of complexity and uncertainty provided by the same expert, as such were only possible to 

be studied in the specific context and generalizability would be problematic to review in a 

questionnaire with an agree/disagree format.  

All statements in response to the procurement process (I.e. supplier selection, contracting, 

monitoring and performance management, conflict resolution) were evaluated for their effect on 

time and effort and the reasoning behind that effect. Statements that provided the same or similar 

reasoning and effect were accumulated in one category.  

Additionally, all benefits and challenges were provided to be evaluated in their effect on cost. While 

the interview asked to have them ranked on importance to the organization, the second round 

provided the challenges and benefits and asked whether they would be expected to have an effect 

on cost. Time and cost reduction as a listed benefit has not been included in the questioning for its 

obvious effect on cost. Any reasoning that has been stated as a comment to the given benefits and 

challenges by more than one experts has also been listed in the questionnaire for verification. 

Ultimately, all statements that directly imply an effect on cost, whether it be reducing or increasing 

effects, and that have been stated by more than one expert were listed in the questionnaire. As the 

research question intends to determine how Blockchain Technology impacts procurement activities 

these questions test whether transaction cost effects that were independently (and without having 

provided examples) stated by multiple experts were supported by multiple experts.                  

5.2.2 CONFLATION OF RESPONSES 

Of nine experts whose interviews were analyzed in Delphi round 1 and who were sent the 

Questionnaire for Delphi Round 2 – excluding the two interviews which were determined not to be 

useable for the analysis – eight experts responded and sent the completed questionnaire. As 

commentary to the questionnaire we have received from A5 that information had been changed 

due to new things learned when reading the questionnaire and from C2 who remarked that she did 

not understand some questions, so she chose not to enter an answer in the respective fields. 
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5.2.3 DETERMINATION OF CONSENSUS 

The question on whether blockchain technology has no impact on supplier selection has been asked 

at the beginning of each block of questions on the four focus areas (supplier selection, contracting, 

monitoring and performance management, conflict resolution) to determine whether experts 

expect a major impact at all, before going into details in the next questions. The question has been 

worded in general terms (1A, 2A, 3A, 4A), providing the statement for agreement or disagreement 

that BCT has no major impact on each procurement focus area. Concerning Supplier Selection, six 

out of nine people agree that BCT has not major impact on Supplier Selection, one disagrees with 

the statement, one does not respond, and one response shows both answers checked. Three of the 

"agree" response comment "at present" (D1), "not currently" (A1) and "not at present" (A2) 

indicating that the question might have been understood in terms of the timeframe. The answer 

might have been something like: BCT has no major impact on supplier selection because BCT is not 

currently in place, but it could have a major impact in the future. It could also be understood as: BCT 

has no major impact on supplier selection as "at present" I do not have any clear knowledge that it 

does. In all three other focus area blocks of questions, the same question has received similar 

comments, indicating the same potential confusion of timeframes (see Comments under 1A, 2A, 3A, 

4A). Understanding that the question might have been misunderstood we have determined that we 

cannot take the results of this question into consideration in the analysis. 

5.2.3.1 Supplier Selection 

Statements on how Blockchain technology can affect supplier selection were provided in the 

questionnaire to be agreed or disagreed with. Questions B – BCT as a qualifying criterion and D – 

BCT could allow to manage RFx' more efficiently were answered in equal parts in agreement and 

disagreement. For B the agreement increases from the initial number of experts stating the effect 

originally at 2 to 4 in the questionnaire for D the agreement stays the same, but comments indicate 

that the effect on the RFX' process is not major to make a value difference in comparison to current 

e-sourcing systems in use. It has been commented that BCT might even have a negative effect on 

efficiency here. Six experts agree that the blockchain as a trustworthy database for supplier 

qualification can be valuable though.  The inconsistent responses to this block seem to validate the 

initial interviews responses showing that experts do not see a major consistent effect on supplier 

selection. Opinions differ, and/or some effect is seen but its value might not be worth the effort of 

implementing a supply chain. Where a qualification database is seen as a valuable tool this might 

need to be based on an industry effort and therefore interrelate to '5. Effects on industry'.  
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For analyzing the effects of blockchain technology on transaction costs, efficiency reducing and cost 

creating effects in the area of supplier selection have been related to effects on search costs as 

established by Dyer (1997) and explained in section 2. Conceptual Foundations of this Thesis. 

Please find a summary of all questionnaire responses concerning supplier selection as well as the 

result in table 16. 

Table 16: Summary of Questionnaire Responses – Supplier Selection 

 Statement 

Round 

One 

Interviews Summary Round Two Result 

1. Supplier Selection  

Number of 

Experts 

making 

Statement 

Agree Disagree 

No 

response/ 

inconclusive 

Comments 

Delphi 

Panel 

Consensus 

A.      BCT has no major impact on 

supplier selection.  
5 6 1 2 

at present; not currently; 

not at present; could have if 

could improve data 

Unclear 

B.      BCT will be a qualifying 

criterion for suppliers if the 

organization would be using a 

BCT system.  

2 4 4 1 at present; not BCT itself 
No 

consensus 

C.      Storing relevant supplier 

data on a blockchain, makes the 

data more trustworthy and thus 

impacts supplier selection 

positively.  

3 6 2 1 

at present; unsure; if it is 

internal data, would it 

matter?; only if there are 

third party data sources 

that can be referenced for 

the supplier base; if BCT 

can ensure this would be 

useful 

Consensus 

D.      BCT could allow to manage 

RFX (RFP; RFI, RFQ) processes 

more efficiently.  

3 3 3 3 

at present; Unsure, 

Blockchain's main 

drawback is that it's less 

efficient than the status 

quo, depends on data, not 

sure; don't know difference 

compared to current e-

sourcing systems but 

probably good if easy to 

track changes in RFP 

No 

consensus 

 

5.2.3.2 Contracting 

The comments to Question 2A show multiple indications that the question was responded to upon a consideration of timeframe. "Not right now but if implemented" A , No short-term impact, but 

mid/longterm" (B1) which directly supports the statement made in 5.3.3 Information Obtained that 

concludes that the question cannot be taken into consideration for analysis.  

Concerning contracting, seven out of eight responding experts agree that BCT can simplify 

information management and version control during the contracting process. This shows that the 

majority of experts value the benefits of blockchain technology in the use of contracting 
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information management and that they do believe it will provide value to the process. Similarly, six 

of eight experts agree that implementation of smart contracts can simplify the negotiation process. 

This is in line with what was determined during the interviews in Round 2, in which two and three 

experts made the statements in 2B and 2C respectively. Agreement has therefore increased in 

Round 2 in comparison to Round 1. 

For the purpose of analyzing the effects of blockchain technology on transaction costs, efficiency 

reducing and cost creating effects in the area of contracting have been related to effects on 

contracting costs as established by Dyer (1997) and explained in section 2. Conceptual Foundations 

of this Thesis. Please find a summary of all questionnaire responses concerning contracting as well 

as the result in table 17. 

Table 17: Summary of Questionnaire Responses – Contracting 

Statement 

Round One 

Interviews Summary Result 

2. Contracting   Agree Disagree 
No response/ 

inconclusive 
Comments 

Delphi 

Panel 

Consensus 

A.      BCT has no major 

impact on contracting 

activity.   

2 3 3 3 

at present; no shortterm 

impact; but mid longterm; not 

right now but if implemented; 

not currently; could have 

No 

consensus 

B.      BCT can simplify 

information 

management and 

version control during 

the contracting 

process.  

2 7 0 2 
would depend on the 

blockchain implementation 
Consensus 

C.      BCT can support 

contract negotiation by 

implementing smart 

contract features and 

thereby reducing 

necessity to negotiate 

verification procedures 

(e.g. automatically 

connecting service and 

payments).  

3 6 2 1 

Support will be in contract 

approval and contract mgt; 

not so much in negotiation; 

my concern here would be if 

all parties would trust this 

specific blockchain; e.g. needs 

to have a high number of 

parties involved to be truly 

decentralized; this can be 

very useful if BCT can support 

this  

Consensus 

 

5.2.3.3 Monitoring and Performance Management 

As stated prior, Question 3A is not taken into consideration for this analysis. Question B was not 

responded to by three experts and agreement between the rest of the experts has been divided. The 

reasoning behind this question has been stated initially by six experts. The reduction in responses 

and the three non-responses might show that the question was stated too generically so that clear 

responses were not possible – other statements that identified more clearly the benefits of version 
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control and information management (a result of the decentralization), for example Question 2B 

have received clearer responses. Most experts have stated agreement with Question C – Smart 

Contract Features can help to automate monitoring and thus have a positive impact on supplier 

performance management. This aligns clearly with comments made in the Interviews in Round two 

by five experts concerning the usefulness of smart contracts in monitoring and performance 

management.  

For the purpose of analyzing the effects of blockchain technology on transaction costs, efficiency 

reducing and cost creating effects in the area of monitoring and performance management have 

been related to effects on monitoring costs as established by Dyer (1997) and explained in section 

2. Conceptual Foundations of this Thesis. Please find a summary of all questionnaire responses 

concerning monitoring and performance management as well as the result in Table 18. 

Table 18: Summary of Questionnaire Responses – Monitoring and Performance Management 

Statement 

Round One 

Interviews Summary Result 

3. Monitoring and 

Performance Management  
  Agree Disagree 

No response/ 

inconclusive 
Comments 

Delphi 

Panel 

Consensus 

A.      BCT has no major impact 

on monitoring and performance 

management.  

0 6 2 1 

at present; mid-

/longterm; not right 

now but could if 

implemented; not 

currently 

Consensus 

B.      The decentralization of 

information management has a 

positive impact on supplier 

performance management.  

6 4 2 3 
to be seen; can't 

answer 

No 

consensus 

C.      Smart Contract features 

can help to automate 

monitoring and thus have a 

positive impact on supplier 

performance management.  

5 7 1 1 

future; if smart 

contract means that 

there can be an 

improved link 

between contracts 

and invoicing then 

yes 

Consensus 

 

5.2.3.4 Conflict Resolution 

Question A is not being considered for analysis as per prior comments. Question B shows an 

agreement of six of the eight respondents on the statement that BCT process and information 

integrity can avoid many conflicts or solve them quickly. This directly aligns with the number of 

experts mentioning the effect during the initial interviews and shows that experts consider it to be 

a valuable effect.   
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For the purpose of analyzing the effects of blockchain technology on transaction costs, efficiency 

reducing and cost creating effects in the area of conflict resolution have been related to effects on 

policing costs as established by Dyer (1997) and explained in section 2. Conceptual Foundations of 

this Thesis. Please find a summary of all questionnaire responses concerning conflict resolution as 

well as the result in Table 19. 

Table 19: Summary of Questionnaire Responses – Conflict Resolution 

Statement 

Round One 

Interviews Summary Result 

4. Conflict Resolution    Agree Disagree 
No response/ 

inconclusive 
Comments 

Delphi 

Panel 

Consensus 

A.      BCT has no major 

effect on conflict 

resolution.  

1 5 2 2 

at present; not right 

now but could if 

implemented; don't 

know 

No 

consensus 

B.      BCT process and 

information integrity can 

avoid many conflicts or 

solve them quickly.  

6 6 1 2 

at present; assuming 

reliable data sources 

available to solve 

disputes; don't know  

Consensus 

 

5.2.3.5 Effects on Industry 

Experts mainly agree that Blockchain technology effects will differ depending on industry and 

procurement project with seven experts agreeing, zero disagreeing and two withholding, they also 

agree that an industry wide implementation is difficult and will take a long time. Connected to this 

is question 5D, in which seven experts agree that Blockchain technology needs a network effect to 

be effective. This could initially inhibit implementation. Question 5C is being agreed on by five 

experts, two are disagreeing and two are withholding an answer. It states that a supply chain fully 

managed on transparent decentralized information will have major effects on the market. Seven 

experts also agree that a blockchain technology will need a network across the industry to be 

effective. Please find a summary of all questionnaire responses concerning the effects on the 

industry as well as the result in Table 20. 

Table 20: Summary of Questionnaire Responses – Effects on Industry 

Statement 

Round One 

Interviews Summary Result 

5. Industry     Agree Disagree 
No response/ 

inconclusive 
Comments 

Delphi 

Panel 

Consensus 

A.      BCT effects will differ 

depending on industry and 

procurement project.  

2 7 0 2 mid-longterm; don't know Consensus 

B.      Industry wide 4 7 0 2 don't know Consensus 
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implementation is difficult 

and will take a long time.  

C.      A supply chain fully 

managed on transparent 

decentralized information 

will have major effects on 

the dynamics of the 

market.  

3 5 2 2 

to be seen; yes if more 

information shared and 

more easily accessible 

No 

consensus 

D.      BCT needs a network 

effect (participation of 

other organizations) across 

the industry to be effective.  

3 7 0 2 critical; don't know Consensus 

 

5.2.3.6 Procurement Cost Decreasing effects 

The following part of the questionnaire states influences on cost and efficiency stated throughout 

the interviews and tests the cost effect of the benefits and challenges as obtained from prior 

research. This can then be related to the final effect on transaction cost and closes the loop of the 

research from the implementation of blockchain technology to the usability throughout the 

procurement process to the effect on actual transaction costs of doing business with external 

partners. As explained to the experts during the interview and in this paper in 2. Conceptual 

Foundations, the benefits and challenges are supported by literature; the expert is solely expected 

to be stating agreement or disagreement to the effect the benefit/challenge has on the procurement 

process. When the benefit/challenge has been questioned throughout the interview, this criticism 

was included into the statements in the questionnaire, to test whether there are other experts that 

would agree with the criticism of the issue as an actual challenge or benefit. 

Six experts state that Blockchain technology can increase transparency and therefore reduces cost 

while two experts disagree with the statement. All eight experts that responded to the 

questionnaire agree that the fact that BCT increases Blockchain technology ultimately reduces cost. 

Six experts agreed on the fact that system durability benefits reduce cost due to the distribution of 

risks, two disagree with that statement. Question 6D covering the impact of data immutability has 

been agreed to by four experts and disagreed to by three of them. The multiple comments show 

that this effect is a controversial issue with multiple reasons on why immutability might not be able 

to directly lead to increase efficiency. One expert states that this immutability also requires a big 

system with many nodes which could be indirectly connected to Question 5D on the network effect 

that seven experts agree is necessary for an effective blockchain technology system. One expert 

states data quality issues that are brought up again in Statement 6E where it is stated that the 

blockchain technology can only provide data that is as trustworthy as the data that was initially 

input to the system. All eight experts that responded to the questionnaire agreed to this statement. 

This shows that the question on whether immutability influences efficiency might have to take 
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other factors into consideration, i.e. data integrity and node distribution, before being able to 

provide a clear answer.  Six experts agree that the decentralized information aspect of blockchain 

technology can increase efficiency. One of the experts has made both checkmarks in the 

questionnaire, one has chosen not to respond to this question and one has not responded to the 

questionnaire. The agreement to this question is far higher than agreement to the question 3B 

connecting decentralized information with an effect on supplier performance management (four 

agree). Questions 6H and 6I have been connected to the effect of Blockchain technology on 

complexity. 6H specifies the reduction of complexity in a complex contract structure and pricing 

environment which is an extension of question 3C, the effect of smart contracts on supplier 

monitoring and performance management to which seven experts agreed. 6I in contrast asks 

whether Blockchain technology can ask complexity to an already established system, to which five 

experts agree. Please find a summary of all questionnaire responses concerning the cost-decreasing 

effects as well as the result in Table 21. 

Table 21: Summary of Questionnaire Responses – Cost-decreasing Effects 

Statement Summary Result 

6. Do you agree that BCT has the 

following cost-decreasing effects in 

procurement?  

Agree Disagree 
No response/ 

inconclusive 
Comments 

Delphi Panel 

Consensus 

A.      BCT can increase transparency 

and thus reduces cost.  

(All actors hold a synchronized copy of 

the ledger that allows for high visibility 

of transactions in real time.)  

6 2 1 

at present; not sure 

to what extent 

however 

Consensus 

B.      BCT can increase process integrity 

and thus reduces cost. (Actions 

described on blockchain protocols are 

executed according to the code without 

any need for further intervention.)  

8 0 1 
future; internal 

cost/admin 
Consensus 

C.      BCT can increase system 

durability and thus reduces cost. (Due 

to distribution of risk among all nodes 

of the network, there is no single point 

of failure, but risk is distributed.)  

6 2 1 internal cost/admin Consensus 

D.      BCT can improve data 

immutability and thus increases 

efficiency. (All nodes need to validate 

new transactions and once added to the 

blockchain, the transaction history can 

be traced. BCT can provide effective 

version and document control.)  

4 3 2 

depends on data 

quality; 

immutability will 

also depend on the 

number of nodes 

and how 

decentralized the 

system is. Needs 

high participation to 

be trustworthy for 

me; don't know 

No consensus 

E.       Vs. Blockchain technology is only 

as trustworthy as the data that is put 

into it, immutability is not sufficient to 

increase efficiency.  

8 0 1   Consensus 

F.       BCT can automate processes and 

thus increases efficiency. 
7 1 1   Consensus 
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G.      BCT can provide decentralized 

ledger of information and thus its use 

can increase efficiency in information 

exchange.  

7 1 2 
don't understand 

statement 
Consensus 

H.      BCT can reduce complexity in a 

complex cost structure and pricing 

environment by using smart contracts, 

and thus reduce cost.  

4 3 2 

process complexity 

reduction; don't 

understand 

statement 

No consensus 

I.         Vs. BCT can add complexity to an 

already established system.  
5 2 2 

not necessarily, if 

done correctly it can 

be a more elegant 

solution; don't 

understand 

statement 

No consensus 

 

5.2.3.7 Procurement Cost Increasing effects 

Seven of eight responding experts have agreed on the statement that Blockchain technology can be 

difficult to implement and thus be expensive, therefore confirming the related statement on the 

difficulties of industry wide implementation in Question 5B.  Seven experts also confirm that 

regulatory implications can have a negative effect on cost while one disagrees stating to be 

"unsure". (A3). Five experts agree that the complexity of the technology can add cost to its 

implementation. It is interesting that the first comment agreeing that Blockchain technology is 

complex and stating that this does not necessary lead to higher cost has responded in agreeance to 

the question. The comment that it relates to the level of rollout has responded in disagreement, the 

other comments relate to the experts who have chosen not to respond. 7D directly relates to 

question 7C. The relationship is validated by the complete opposite response. One expert agrees to 

the fact that technological complexity is no obstacle, five disagree. Questions 7E and 7F relate to the 

challenge of high power demand of the technology. While 7E states an effect of high power demand 

increasing cost, &F states that this is not an issued due to current and continuing system 

improvements. Four experts have chosen not to respond to these questions citing missing 

knowledge. Two have agreed to both and three have disagreed to both. Looking at the respond 

patterns, any one expert who has agreed with one of the statement has disagreed with the other. 

One expert has disagreed with both statements. The answer pattern can be interpreted as showing 

disagreement between experts on the effect of high power demand. Questions 7G and 7H discuss 

the challenge of competing platforms that has shown to be controversial in the challenge ranking 

analysis. Six experts agree that competing platforms is a challenge to being able to use blockchain 

technology to its full potential and can therefore increase the cost and effort of its use. Four experts 

disagree, and four experts withhold an answer from the opposing statement that competing 

platforms might not be a challenge. This confirms that experts view competing platforms as a 

challenge that can reduce the blockchains value. We can connect this response with the response on 

the need for a network effect in the blockchain expressed by seven experts in question 5D. In the 
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final statement (7I) seven experts agree that the implementation of Blockchain Technology can 

induce change management challenges that require much effort to overcome with one expert 

disagreeing. Please find a summary of all questionnaire responses concerning the cost-increasing 

effects as well as the result in Table 22. 

Table 22: Summary of Questionnaire Responses – Cost-increasing effects 

Statement Summary Result 

7. Do you agree that BCT has the 

following cost-increasing effects 

in procurement?  

Agree Disagree 

No 

response/ 

inconclusive 

Comments 

Delphi 

Panel 

Consensus 

A.      BCT can be difficult to 

implement and thus be 

expensive. (Implementation 

requires deep understanding of the 

technology and its implications for 

the business.)  

7 0 2 

I don't think the technology itself is 

expensive per se, it's just hard to 

find the right crystal clear business 

case for it for all interested parties 

right now; don't know 

Consensus 

B.      BCT can have regulatory 

implications that can increase 

cost. (Recent law and regulations 

might not be aligned with 

blockchain networks.) 

7 1 1 unsure Consensus 

C.      BCT is a complex technology 

and therefore adds cost. (The 

complexity of blockchain makes it 

difficult to understand and discuss 

the technology and its 

implications.)  

5 1 3 

as above, I agree that BCT is 

complex (no doubt) but complexity 

doesn't need to be equal higher 

cost; to be seen; depends on the 

level of rollout; don't know 

No 

consensus 

D.      vs: Technological complexity of 

BCT is no obstacle, because users don t need to know how the 
technology works to learn how to 

use it.  

1 5 3 to be seen; don't know 
No 

consensus 

E.       BCT has a high power 

demand and therefore increases 

cost.  

2 3 4 

not in all types of implementation. A 

POS vs POW setup uses a lot less 

power.  If still with POW, the 

specific algorithm chosen can also 

change power consumption 

considerable; to be seen; don't 

know; don't know  

No 

consensus 

F.       vs: High power consumption of 

BCT will be overcome quickly due to 

system improvements.  

2 3 4 

Will depend on the case. In some 

cases (bitcoin) it probably won't the 

power cost is built in on purpose to 

avoid spam attacks, etc.; to be seen; 

don't know 

Consensus 

G.      The challenge that there is no one  blockchain for everything, but 
a variety of competing platforms, 

makes the use of BCT difficult and 

thus increases cost.  

6 1 2 

"Atomic Swaps" are being tested 

and there's a progress being made 

as of 2018 

Consensus 

H.      vs: Individual BCT platforms 

for each supply chain can be 

accessed individually, therefore it is 

not a challenge that competing 

platforms exist.  

1 4 4 don't know 
No 

consensus 

I.         BCT implementation can 

induce change management 

challenges that require much effort 

to overcome.  

7 1 1 

change management needs to be 

applied as for any other new 

technology but not more obstacle 

for BCT than any other technology 

Consensus 
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5.3.4 DETERMINATION OF TOTAL TRANSACTION COST EFFECT 

In Summary we can observe that experts see a positive effect on the procurement process in all five 

categories: Supplier Selection, Contracting, Monitoring and Perrformance Management and Conflict 

Resolution. According to Dyer (1997) cost reducing effects on the procurement process are directly 

related to a reduction in transaction costs. All procurement activities are showing positive effects, 

making it possible to infer that the overall effect on the procurement process would be cost 

reducing. Nevertheless, during Delphi Round I many experts expected only minor cost reducing 

effects for supplier selection processes. The result from Delphi Round II are providing information 

on the directionality and reasoning on the cost but are not able to determine the extent of them. 

Cost reducing statements have not been voiced in consensus related to a procurement activity 

during Round I. Therefore, no cost reducing statements were included in the first part of the 

questionnaire. Nevertheless, overall concerns and cost reducing effects were voiced. These were 

evaluated together with more general cost increasing effects in the second part of the 

questionnaire. Experts agree that certain challenges can have cost reducing effects and certain 

benefits cost increasing effects. We therefore perceive a traded off effect that needs further 

evaluation. 

This study was limited to two rounds in which we have found an indication of commonly expected 

effects. A third round of clarifying discussions would help derive a more commonly agreed upon 

answer to some statements. Nevertheless, it becomes apparent that some statements, like the 

impact of complexity and high power demand are contentious topics to which it would be difficult 

to find agreement between experts even in multiple further rounds of study.  

The following topic summarizes our findings, relaying how blockchain technology impacts 

transaction costs in a procurement setting.  

6 RESEARCH FINDINGS 

These findings outline the results of the analhysis on the impact of blockchain technology on 

transaction cost in a procurement setting. We show what procurement managers expect blockchain 

technology can actively affect in the everyday procurement activities and how this leads to 

transaction cost effects in the procurement processes. We present insights into positive and 

negative effects on transaction costs, which transaction cost types are affected during which 

procurement activity and how they are affected by blockchain technology features. 
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The analysis during round two of the Delphi study has provided some statements with a reasonable 

level of consensus to mention the issues involved and the cost effects expected by procurement 

experts when implementing blockchain technology. 

6.1 EFFECTS ON TRANSACTION COST TYPES 
The determined effects of blockchain technology on procurement activities are translated into 

effects on transaction cost types according to Dyer (1997). 

6.1.2 BCT EFFECT ON SEARCH COSTS 

The Delphi Panel has agreed that BCT has one positive effect on supplier selection activity, namely 

that storing relevant supplier data on a blockchain makes the data more trustworthy. Based on the 

positive effect on supplier selection activity it can be inferred that BCT has a decreasing effect on 

search cost (Figure 16). 

 

Figure 16: BCT effect on search costs. 

6.1.2 BCT EFFECTS ON CONTRACTING COSTS 

The Delphi Panel has agreed on the following effects of BCT on contracting activity: (1) BCT can 

simplify information management and version control during the contracting process. (2) BCT can 

support the contract negotiation by implementing smart contract features and thereby reducing the 

necessity to negotiate verification procedures (e.g. automatically connecting service and payments). 

The positive impact on contracting activity implies a cost-decreasing effect of BCT on contracting 

costs (Figure 17). 

 

Figure 17: BCT effects on contracting costs. 
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6.1.3 BCT EFFECT ON MONITORING COSTS 

The Delphi Panel reached consensus on the positive impact of BCT on supplier performance 

management through Smart Contract features that can help to automate monitoring. The positive 

impact on performance management implies a cost-decreasing effect on monitoring cost (Figure 

18). 

 

Figure 18: BCT effects on monitoring costs. 

6.1.4 BCT EFFECT ON ENFORCEMENT COSTS 

The Delphi Panel found agreement on the expectation that the process and information integrity of 

BCT can avoid many conflicts or help to solve them quickly. The positive effect on conflict 

resolution implies a cost-decreasing effect on enforcement costs (Figure 19). 

 

Figure 19: BCT effects on enforcement costs. 

6.1.5 BCT EFFECT ON TOTAL TRANSACTION COSTS 

The Delphi Panel suggests a list of effects of BCT with a positive effect on different procurement 

activities. The positive effects on procurement activities directly imply that BCT reduces the 

respective transaction cost type that is related to the activity (Dyer, 1997). By comparing the 

impact of BCT on the different transaction cost types, namely search cost, contracting cost, 

monitoring cost and enforcement cost, we conclude that BCT has a decreasing effect on transaction 

cost (Figure 20). 

Additionally, it is noteworthy to say that the Delphi Panel found consensus on the statement that 

the expected effects of blockchain technology differ across industries and procurement projects. 
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Figure 20: Total Effect of BCT on transaction costs. 

6.2 TRANSACTION COST DECREASING AND INCREASING EFFECTS OF BLOCKCHAIN 

TECHNOLOGY 
In comparison to these findings, the Delphi Panel agrees that different advantages and challenges of 

BCT can have both transaction cost-decreasing and -increasing effects (Figure 21 and 22). 

6.2.1 TRANSACTION COST DECREASING EFFECTS OF BCT 

The Delphi Panel found agreement that BCT has the following cost-decreasing effects in 

procurement (also shown on the left of Figure 21): 

• BCT can increase transparency which affects a cost reduction in procurement. This is, 

because on a blockchain all actors hold a synchronized copy of the ledger, which allows for 

high visibility of transaction in real time. 

• BCT can increase process integrity, meaning that actions described on blockchain protocols 

are executed according to the code, without any need for further intervention. This effect 

leads to a cost reduction in procurement. 

• BCT can increase the system durability and thus reduces cost. BCT increases system 

durability, because, due to the distribution of risk among all nodes of the network, there is 

no single point of failure, but risk is distributed among the network participants. 

• BCT can automate processes and thus increases efficiency. This has a cost-decreasing effect 

in procurement. 
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• Because BCT can provide a decentralized ledger of information, its use can increase the 

efficiency in information exchanges. 

Additionally, the participating experts agreed on the argumentation that BCT does not have a cost-

decreasing effect in procurement due to the immutability of the system. The argument for this that 

the participants agreed on is that BCT is only as trustworthy as the data that is put into it. 

Therefore, immutability is not a sufficient effect to increase efficiency. 

As shown in Figure 21, the cost-decreasing effects of BCT in procurement mean that procurement 

costs are reduced, which is directly related to a decrease in transaction costs (Dyer, 1997). 

 

Figure 21: Decreasing effects of BCT on transaction costs. 

6.2.2 TRANSACTION COST INCREASING EFFECTS OF BCT 

The Delphi Panel found consensus that BCT has the following cost-increasing effects in 

procurement (also shown on the left of Figure 22): 

• BCT can be difficult to implement and thus be expensive. This is because the 

implementation requires deep understanding of the technology and its implications for the 

business. 

• BCT can have regulatory implications that can increase cost. Specifically, recent law and 

regulations might not be aligned with the blockchain networks. 

• The challenge that there is no "one" blockchain for everything, but a variety of competing 

platforms, makes the use of BCT difficult and thus increases cost. 

• BCT implementation can induce change management challenges that require much effort to 

overcome. The increase in effort is equivalent to an increase in cost. 
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Further, it is noteworthy that the Delphi Panel agreed, that a high power-demand of BCT does not 

pose a challenge of BCT with a cost-increasing effect in procurement, because the experts expect 

that the high power-consumption of BCT will be overcome quickly due to system improvements. 

As demonstrated in Figure 22, the cost-increasing effects of BCT in procurement lead to an increase 

of procurement costs which reflects an increase of transaction cost (Dyer, 1997). 

 

Figure 22: Increasing effects of BCT on transaction costs. 

7 DISCUSSION 

7.1 RESULTS IN PERSPECTIVE: STRENGTH OF EFFECTS AND TRADE-OFF EFFECTS 
Initially praised as a broad solution for many issues, blockchain technology and its implications are 

being put in perspective when being discussed with managers that sit at the front line of its effects, 

see the extent of the benefits and must mitigate or work with its challenges. This analysis provides 

insights into how blockchain technology is expected to affect transaction costs in procurement, the 

directionality of effects, the characteristics causing the effects and the processes where the effects 

occur. Major cost reductions are seen in search and information costs, contracting costs and 

policing and enforcement costs, mainly due to the transparency, process integrity and durability 

and information exchange capabilities of the blockchain technology. It is expected that blockchain 

technology can reduce costs in highly complex projects. Experts also voice that it could increase 

complexity and asset specificity in procurement projects. This trade-off effect puts the importance 

of the particular case and its environment into perspective. As experts have mentioned multiple 

times in the interviews (B1, personal communication, April 24, 2018; A1, personal communication, 

April 5, 2018), what effect blockchain technology has depends on its use, the specific case, the 

environment and industry. The strength and impact of each of the effects analyzed and stated in the 

results needs to be evaluated. What can be inferred from the interviews and the analysis, is that the 
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more complex the project, the higher the positive transaction cost impact of blockchain technology 

and the lower in comparison and relative to the benefits, seem the negative effects. Costs due to 

implementation, change management and regulatory implications would be similar across projects 

and not change majorly with size or complexity of projects. The positive effects of blockchain 

implementation: reduction of search, contracting, monitoring and enforcement costs would be 

getting significantly more important with a complex project, outweighing the negative effects and 

costs incurred by the challenges. 

In smaller and less complex projects, blockchain technology might not only add complexity where 

challenges outweigh benefits, but the actual costs of its implementation will have to be taken into 

consideration if this has a significant impact on the total project cost. The larger the scale of the 

projects and the larger the benefits, the less influential are the one-time investments for 

implementation. But on a small scale, technology and implementation costs might be prohibitively 

high even if benefits would outweigh the challenges presented. 

All in all, all costs associated with a specific project must be taken into consideration. The total 

transaction cost reduction due to blockchain technology would then be represented by the formula: 

Total transaction cost reduction due to BCT 

= Transaction Costs Reduction + Transaction Cost Reduction due to Reduction of Complexity  

- Implementation Costs - Change Management Costs - Other Associated Costs  

- Transaction Cost Effects from Increase in Asset Specificity 

- Transaction Cost Increase from Increase in Complexity. 

Every case, especially when it comes to first time implementation (contrary to adoption of an 

already existing platform), needs to be evaluated for its viability. It has become quite clear 

throughout the interviews, that there is no one-fits-all solution that can solve any problem, but the 

solution needs to be specifically tailored to its use or circumstance. The bigger and more general 

the use of the blockchain and the number of participants, the bigger might be the benefits of the 

network effect and security (durability) of the network, but the more challenging its 

implementation and adoption by all participants and the more it will upset the way the industry 

and market operate up to a potential complete change in market structure and each firm's 

competitive advantages.  
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7.2 IMPLEMENTATION PERSPECTIVES 
The view on the way that blockchain technology would be implemented has differed from expert to 

expert. While all showed the same basic effects on advantages and disadvantages, some are 

dependent on a certain stage of adoption. While some effects are already gained if a blockchain is 

implemented between two partners or between stakeholders of one particular project, other 

benefits and challenges arise when the blockchain is to be implemented within the industry or the 

entire market. These different perspectives must be taken into consideration when evaluating the 

cost effects of the implementation of blockchain technology.  

Partnership/Project Perspective 

In this perspective blockchain technology would be implemented for a partnership or for a 

specific project independently of other blockchains that the parties might participate in. Its viability 

and implementation efforts are evaluated by its use in the specific project. Access is restricted to 

specific stakeholders of the partnership or the project. In this use of blockchain technology there 

would be no challenge of multiple platforms as a network effect is not a desire in this setting. The 

environment is clearly defined and risks as in regulatory issues can be perceived quickly and 

mitigated accordingly. This usage would incur no benefits in relation to search costs, because it 

does not include an industry- or market-wide platform to look up supplier qualifications. The 

blockchain would be established with the specific partner after the partner has been determined. 

Major effects could be seen in the reduction of contracting and enforcement costs through 

improved transparency, durability and process integrity. During expert interviews it has been 

implied that because of the partially limited benefits, a blockchain implementation is only viable for 

a specific project or partnership if this is in relation to a highly complex project. The examples given 

by the experts are highly complex projects, like long term construction projects with several change 

orders and multiple stakeholders (A1, personal communication, April 5, 2018) or contracts with 

very complex rebate schemes (A3, personal communication, April 13, 2018).  

Industry/Supply Chain Perspective 

Some experts looked at the implementation of blockchain technology from an industry 

perspective with various degrees of transparency. This would bring up further challenges in 

implementation to motivate industry wide participation and challenges of competing platforms, but 

it would increase platform durability and the industry could benefit from a network effect upon 

successful adoption that would speed up implementation. An industry wide blockchain platform 

would enable industry wide transparent databases that lead to the cost reducing effects on search 

and information costs. An already established blockchain would reduce or even eliminate the cost 

of implementation of a blockchain on a partnership or project level, as it is already existent. 
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But some of the following questions would need to be asked: Where does the industry or the supply 

chain start and end, who determines the limits and how is access regulated? Would the most 

dominating industry/supply chain wide blockchain ultimately progress into a market wide 

blockchain? 

Market Perspective 

A blockchain established in the entire market would incur the most far reaching benefits, 

but also the biggest challenges to its implementation. This would incur all above stated results on a 

significant level. The market perspective is where blockchain technology could upset the current 

economic standard, opinions on market effects are vast and various but implications may still go 

beyond what can currently be imagined. It has been stated multiple times in the interviews that a 

market wide implementation can upset the structure of the market and the industry. If a market 

wide implementation of blockchain technology leads to a highly transparent, automated market 

system it would have consequences for each individual firm. Especially for firms that see their 

competitive advantage in the transparency of their business practices, an implementation of 

blockchain technology in the market will upset their business practices. They will be reluctant to 

take part in the blockchain and inhibit any major implementation on a big scale. Other 

organizations might gain a benefit if other partners are able to determine the value that an 

organization provides based on transparent data. Considering the transaction costs for market-

based transactions would be highly reduced in a highly transparent market, the reasons for vertical 

integration according to Clemons et al. (2000) would be reduced leading to a more transparent, 

competitive market-based environment eliminating all actors or actions that do not provide 

sufficient value. 

7.3 FURTHER EFFECTS OF REDUCED TRANSACTION COSTS 
According to multiple interviewed experts, transaction costs would generally be reduced upon 

broad implementation of blockchain technology. Throughout the literature (Grover and Malhotra, 

2003) and as referenced in this thesis, section 2. Conceptual Foundations, lower costs of market-

based transactions would have the consequence that more transactions would be handled through 

the market and less firms would choose to vertically integrate or take on tasks in-house. This could 

change the structure of the market as the market would reevaluate how value is created. A more 

transparent and competitive market with reduced transactional costs would weed out the players 

in the market that cannot provide value and reward the ones that do. In theory, this could lead to a 

more efficient and effective market.  
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7.4 DOUBTS AND VISIONS FOR THE FUTURE 
Based on an industry or market perspective view the following doubts have been voiced 

throughout the interview process that have a major impact on the way blockchain technology is 

implemented, used and its values is created. 

Data Integrity 

While data processed in the blockchain and transactions represented on the blockchain can 

be verified and agreed upon by all parties, initially incoming data still needs to be verified. 

Blockchain technology is only as trustworthy as the data that is initially put into it. Therefore, either 

all data initially integrated into the blockchain needs to be able to be verified by all parties, which is 

an effort that might be counterproductive to the intended efficiency gains, or data input needs to be 

like the benefits of the blockchain, independent of human error, human interpretation or subjective 

evaluation methods. Trustworthy digitalized data collection and data transfer methods need to be 

established to extend the reach of the system and to maintain its data's full integrity and durability. 

The problematic issue is that there might be data that cannot be evaluated by machines, either 

because it is not detectable by any sensors or because it is not quantifiable without applying some 

sort of undefinable judgement in order to process and upload. If data is detectable and quantifiable 

then sensors and measurement tools will need to be installed and programmed correctly to 

evaluate and upload. This might incur significant investment. Some supply chain partners might not 

have the means to make this investment or the scale to make an investment into this technology 

viable. Some might lack ability or knowledge to use the blockchain technology or to implement it in 

their organization. This can inhibit the technologies implementation speed up to eliminating the 

blockchain technology from usage because most of the benefits cannot be taken advantage of, if full 

integrity of data cannot be verified.        

Adverse Effects to Implementation 

As a decentralized system, blockchain technology is missing property rights that would 

keep an owner motivated to invest into it and maintain. White there is little need to maintain as a 

well setup fully democratic system could not easily be maintained by one party alone, it is essential 

for its establishment that one or more parties see the opportunity and act upon it. If a powerful 

party in the industry or the supply chain, who has the means and possibility to implement and 

pursue others to adopt sets up a fully democratic and transparent system they would give up some 

of their power, essentially demotivating them to implement the system in the first place. 

Implementation would therefore be rationally driven by a group of smaller players that see the 

system as a more advantageous setup for the entire supply chain, or in a setting where the benefits 

would substantially outweigh any expected loss of power by the implementer.  
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Governance Structure and value creation 

The choice of governance structure is important for creating incentives for engaging in value creation for noncontractibles  like innovation or responsiveness, e.g. bringing new ideas to 
the discussion (Dyer, 1997, p. 538). If blockchain functions without the need for trust this could create a problem for incentivizing noncontractibles  Dyer, , p. . E.g. when using 
initiatives like value co-creation or value engineering, the choice of safeguard and partnership type 

can be important to create incentives for co-creation (Dyer, 1997). Experts have mentioned 

throughout the interview that there are soft factors in relationships that cannot be part of a 

blockchain and establishing a blockchain as a trustworthy tracking system in an existing 

partnership might damage a prior well-functioning relationship that is built on trust. 

Democratic Supply Chains 

Some might argue that democratic procedures inhibit fast decision making for the supply 

chain, but the blockchain would present a tool for democratic decision making that currently does 

not exist. While traditionally the most powerful player would make decisions and motivate other 

players to agree, in this setting the decision-making process is more distributed and the effects of 

decisions on the entire supply chain could be reviewed before making the change. 

Realizing the Potential 

"Everyone agrees there is a lot of potential but how do you realize it? Apple - How do you 

make it like an iPhone? Apple had a lot of great technology before but until they made, I would say, 

a good user interface... nobody bought apple computers." (A4, personal communication, 2018, 

31:12.6 - 32:45.4). As A4 states, realizing the potential might be one of the challenges of adoption. 

Currently there do not seem to be enough use cases and knowledge about the implications for 

organizations to show that investment would indeed provide value. The fact that xxx out of our 

experts that would be directly concerned with features described by the blockchain had no or very 

basic knowledge of the technology shows that it is still in the very early stages of adoption. Even 

though the media discusses it all around, it did not reach the departments that would benefit from 

it and could drive research and development. D1 says that Company D will not implement 

Blockchain Technology if there is no established standard that can be adopted (D1, personal 

communication, April 17, 2018) and this might be the thought of other organizations think as well.  

If too many organizations are waiting to jump on an already established system, waiting for others 

to do the first step, establishing a standard might be inhibited and market adaptation might be 

slow.  
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7.5 RESULTS IN RELATION TO CURRENT LITERATURE 
The results derived from expert opinions in this paper generally support the theories in the current 

relevant literature as reviewed in section 4. Literature Review. The blockchain technology is stated 

to have a high impact on supply chain management in current literature. The experts in this study 

see similar impacts on the procurement processes as part of supply chain management. They state 

that blockchain technology can provide tools to streamline coordination in the supply chain 

(Shermin, 2018) and improve monitoring (Davidson et al., 2016). Research connecting blockchain 

technology with transaction costs indicates a cost reducing, efficiency increasing effect of BCT. 

Procurement experts independently expect and state the same implications, but they also add 

further comments. Some features of blockchain technology do not seem to have a substantial 

expected cost reducing effect, inhibiting business case development arguing for the technology's 

implementation. They also see major challenges that either inhibit implementation further (I.e. the 

change management necessary to implement a complex technology with external stakeholders) or 

reduce a beneficial effect (I.e. infrastructure for digitalization is necessary to be able to fully benefit 

from the durability of blockchain technology). In analyzing expert opinions on the subject matter, 

features of blockchain technology that are proposed as significant and "revolutionary" (Abeyratne 

and Monfared, 2016) developments in technology by academics, consultants and the media can be 

put into relation to their actual effects on business processes, whether they can provide substantial 

additional value and whether the benefits outweigh the challenges in certain situations. Through 

the Delphi study it was possible to derive insights into which features and characteristics of 

blockchain technology and transaction cost effects are most substantial benefits to the business 

processes. The Delphi study also unveiled in which cases the implementation of the technology 

might indeed not be advisable. All in all, this thesis supports ideas stated in current literature and 

adds a different perspective to the discussion that could be extended in further research and 

practice. 

In comparison to research on the effects of other innovative technologies in supply chain 

management, expected effects look quite similar in the four papers that have been found in current 

literature and in this thesis. However, it can be questioned if blockchain shows the same maturity 

levels and if it has the same effects on the information processing ability as traditional 

interorganizational systems. It needs to be better understood how blockchain differs from those 

systems and how the effects of the technology on the supply chain differs to further understand the 

impact blockchain technology might have. 
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8 CONCLUSION 

The evolution of technology has brought forward blockchain technology as the next potential 

substantially impactful tool to improve productivity. This thesis shows that procurement experts 

expect a major impact on transaction costs in procurement. Professionals who would see the 

blockchain's daily impact evaluate the new technology by its unique features, its possibilities and 

its downfalls. They reasonably involve their experience to state what hardships and risks they are 

seeing upon blockchain technology's implementation. The technology s potential cost reducing 

effects in supplier selection, contracting, monitoring and performance management, and conflict 

resolution derive from its unique features that increase transparency and integrity in processes and 

improve system durability. But the experts also state the technology's limitations, not only from a 

technological standpoint, but also challenges in its implementation, application in relationships 

with suppliers and in effects to the market. The benefits are clearly defined as high cost reductions 

in transactions but restricted to certain environments. In some instances, blockchain technology 

may be too costly to implement, lead to hardly any benefits or ultimately the costs associated with 

the technology and its challenges outweigh the expected benefits. In highly complex projects or 

industries, blockchain technology can have a substantial impact on cost and efficiency, making it a 

useful tool. In less complex environments with many soft factors, valuable relationships and well-

functioning processes it might be unnecessary, costly or impossible to implement.  

This paper lists the major cost and efficiency effects that can be expected and in which situations 

they might not be applicable. It describes expectations that were agreed to by the majority of the 

experts and discusses their trade offs, different types of perspectives to view the blockchain 

technology and shows doubts and challenges that were voiced throughout the study. 

The value this thesis can bring towards academic research is that it shows a different perspective 

than papers that have studied similar topics, or even consulting reports or the media. The results in 

this paper are derived from expert's experience, knowledge and expectations instead of from 

researchers' theoretical discussions. Experts that sit at the intersection between internal processes 

and external stakeholders can judge the potential advantages and risks more reliably than a 

researcher or a strategist can, who does not have the same practical insights. As transaction cost 

economics, procurement processes and blockchain technology have never been researched in their 

relationship to each other before, this paper fills a gap in current research.  

In the next sections we will outline the limitations of this paper and show potential implications for 

further research and practical applications that may be useful insights when building on this study.  
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8.1 LIMITATIONS 

The continuous evolvement of technology has already been visible throughout the interviews. New 

solutions to current challenges and arising other implications or uses can continuously change the 

specific challenges and benefits that have been reviewed in this study. Rapid advancement and 

development can change these conclusions. Before using any of these findings it is imperative that 

the organization or researcher do their own evaluation on what has changed in the meantime. It 

must be stressed that experts questioned were not experts on the technological aspects of 

blockchain technology, only on procurement. The accuracy of the technological assumptions has 

not been tested in this study. Innovations might change these assumptions quickly. Based on the 

same premise the way that blockchain technology influences procurement from an information 

technology perspective has been excluded from this study as well as the specific technological setup 

of blockchain technology configurations.  

The study is derived from a sample of originally eleven and a remaining seven interviews. Sample 

size is comparable to other exploratory studies but is still too little to derive an absolute answer. 

Furthermore, the research is based on expectations of experts, not definite knowledge. This is why 

this study provides a starting point for further research and an indication on possible effects, but 

confirmatory studies are necessary to determine actual impacts.  Due to time restraints this study s Delphi research process was ended when a satisfactorily 

agreement of most experts was reached. With further Delphi research rounds it might have been 

possible to determine clearer agreement or disagreement. Additionally, it was not possible to 

clarify wording misunderstandings in the final questionnaire, the respective questions were 

eliminated from consideration in the analysis of the questionnaire. A third round would have made 

it possible to clarify this and receive updated responses.  

Respondents in this Delphi study are not a representative sample of the population, not even when 

it comes to the population of procurement experts. Respondents were selected by who was possible 

to be reached and who responded to the request. Therefore, we have not included an analysis on 

the representativeness of the sample.  Nevertheless, different organizations, industries, roles, 

nations and experiences were included in the study to determine impacts across these spectrums 

but the possibility to be fully representative of all backgrounds was limited. This study does not 

pursue a representative sample but shows general perceptions, expectations and conflicts of 

procurement experts that should be extended or confirmed by other studies.  
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The study is also limited to a procurement view from the buyers  perspective as it intended to test 
effects on the procurement processes. Implications that have effects reaching outside of the 

procurement department might need to be tested from a customer perspective or from a holistic 

supply chain perspective to determine whether other stakeholders agree.   

This study has used data from experts that have shown understanding of the blockchain technology 

aspect necessary for interpreting effects. Interviews from expert that showed not to understand the 

concepts were eliminated from consideration. This could have possibly shown an unintended bias 

toward a certain sample. Experts already understanding blockchain technology might have been 

influenced by any preconceptions that we were not able to control for even though the question on 

prior additional and possibly influencing knowledge on blockchain technology was asked.  

8.2 IMPLICATIONS FOR FURTHER RESEARCH 

As this study is based on expectations and potential implications for the future, confirmatory 

actions need to be detailed and plenty both in industry and practice. The technology seems to 

promise a disruptive potential that businesses might want to prepare for with support from 

researchers. Therefore, we are providing a summary of the following implications for further 

research and review in practice.  

The results provided in this study give a general indication and discussion of expectations for 

effects that blockchain technology has, however, should be tested by confirmatory studies. We are 

suggesting a survey study or in-depth case study that observes effects before and after blockchain 

implementation. Subsequent studies could include suppliers and customers and take a holistic 

supply chain perspective 

Ideally, the impact of BCT on transaction cost would be determined by comparing the respective 

transaction cost difference in a case before and after BCT implementation. The proxy suggested by 

Dyer (1997) reflecting relative transaction costs incurred per buyer could be an adequate measure 

for this purpose. However, this would require drawing on a case where BCT is utilized and where 

the total value of goods procured, and number of people employed in procurement before and after 

BCT implementation are known exactly. 

The technological implications and how BCT could be implemented should be researched. This is 

necessary to develop a tool or a technological standard that can be used by organizations interested 

in blockchain technology but not able to develop their own tool. The following list is our suggestion 
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of all the features that would require further research on technological feasibility and practical 

implications: 

• Distributed ledger contract management 

• Distributed ledger version control 

• Distributed ledger transaction history tracking 

• Distributed ledger industry wide qualification tracking 

• Smart Contract automatization of verification processes 

• Smart contract automatization of payment processes 

• Smart Contract compliance monitoring and service tracking 

• Digital data integration with current systems 

• Integration of internet of things sensors for data input 

• Flexibility of technology and change processes 

• Network effects of blockchain technology 

• Configuration of a supply chain management system based on blockchain technology 

Apart from research on the practical technological implementation aspects, it would be interesting 

to gain further insights into the governance mechanisms of a market running partially on 

blockchain technology. The missing property rights and democratic decision-making processes are 

a completely new dynamic in the business and IT world.  As indications were made that the 

technology might be a disruptive innovation, it would be useful to determine the expected 

economic impact on the entire market, how would the market react to a more transparent system, 

reduced information asymmetries and reduced transaction costs. What would be the implications 

on the different stakeholders in the market? 

8.3 IMPLICATIONS FOR PRACTITIONERS  

Blockchain technology is being researched in many organizations and institutions, governments 

already implement it and there are apps that make use of its technology. Organizations can get left 

behind if they turn away from the adapting to their environment and the possibilities it entails. In 

this environment it seems that it is important to keep an open mind of possibilities and not to shy 

away from things that might seem challenging at first. Change is imperative when dealing with 

innovative technology. Creating and maintaining an organizational culture that is open to change 

and accepting of new ideas can be the first step to deriving value from these new opportunities. It 

does not have to be a major investment or development of its owns system that sets an 

organization apart. 
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This study shows that blockchain technology can have major effects on efficiency, reducing 

transaction costs in several procurement activities. But challenges exist that can counteract this 

effect, making it necessary to review the cost trade off for any implementation. This paper provides 

the interested practitioner with the terms of reference and starting points to gauge the cost effects, 

the potential benefits and challenges in their organization or project.  

If some of the expert's indications are correct, then blockchain technology could create a more, 

transparent market with more durable system that promises process integrity. Increased 

transparency might hurt some organizations' competitive advantages, but all in all it might hurt 

more to close oneself from the benefits it promises than to accept it and work within it. Cooperating 

with other organizations in the supply chain to gauge the benefits for society and economy and 

bring ideas forward can create value in the entire supply chain and ensure competitiveness. This 

way the full efficiencies derived from the increased durability and process integrity can be attained 

and economic value created.  

All players are currently in a learning stage when it comes to this new technology, so organizations 

should not wait until full insights are available. Change happens faster than one thinks and learning 

along the way is the only option to not get left behind in the adaptation process. For a procurement 

manager in an organization it can therefore be beneficial to be open to change, to review potential 

ideas and change management options within the organization, connect with major partners to 

gauge potential cooperation and to review the actual technological applications, its implementation 

possibilities within the organization and how the blockchain needs to be set up to provide the 

researched benefit. 

The continuous evolvement of technology has already been visible throughout the interviews. New 

solutions to current challenges and arising other implications or uses can continuously change the 

specific challenges and benefits that have been reviewed in this study. Rapid advancement and 

development can change these conclusions. Before using any of these findings it is imperative that 

the organization or researcher do their own evaluation on what has changed in the meantime. The 

continuous evolvement can quickly be underestimated, and challenges right now might not be 

challenges anymore soon. The managers who look ahead and see the potential beyond these 

challenges may see the potential and may be able to benefit from a first mover advantage.  
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