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Abstract: English

Blockchain technology is often associated with cryptocurrencies and investments
with its underestimated transformative potential in global industries, such as for
instance supply chain management. Despite its potential benefits, blockchain’s
impact on decision-making processes and authority distribution still remains
unexplored. This thesis aims to provide more insights addressing the question of
‘How did the implementation of blockchain technology influence the distribution of
decision-making authority in an international logistics corporation?’.

In order to answer this question, a qualitative single case study analysis method has
been applied. The data was gathered with a semi-structured interview and
complemented by company materials and press releases.

The study revealed that blockchain did not significantly alter existing decision-making
processes or impacted the distribution of authority rights in an organization. Its
influence was hugely impacted and limited by external factors. Instead of a
decentralization or decision-making tool, blockchain served as a tool to execute
existing authority specified in company policies.

The thesis concludes that organizational context, existing policies and adoption
challenges are the main factors shaping the distribution of decision-making rights,

prevailing over the inherent features of blockchain technology.



Abstract: German

Die Blockchain-Technologie wird haufig mit Kryptowahrungen und Investitionen in
Verbindung gebracht, wobei ihr transformatives Potenzial in globalen Branchen, wie
z. B. dem Lieferkettenmanagement, unterschatzt wird. Trotz ihrer potenziellen
Vorteile sind die Auswirkungen der Blockchain auf Entscheidungsprozesse und die
Verteilung von Befugnissen noch unerforscht. Die vorliegende Arbeit zielt darauf ab,
mehr Erkenntnisse Uber die Frage ,Wie hat die Implementierung der
Blockchain-Technologie die Verteilung von Entscheidungsbefugnissen in einem
internationalen Logistikunternehmen beeinflusst?“ zu gewinnen.

Um diese Frage zu beantworten, wurde eine qualitative Einzelfallstudie als
Analysemethode angewandt. Die Daten wurden mittels eines halbstrukturierten
Interviews erhoben und durch Firmenmaterialien und Pressemitteilungen erganzt.
Die Studie ergab, dass Blockchain weder die bestehenden Entscheidungsprozesse
noch die Verteilung von Entscheidungsrechten in einer Organisation wesentlich
verandert. lhr Einfluss wurde durch externe Faktoren stark beeinflusst und begrenzt.
Anstelle eines Dezentralisierungs- oder Entscheidungsinstrument diente die
Blockchain als  Werkzeug zur  Ausfuhrung bestehender, in den
Unternehmensrichtlinien festgelegter Befugnisse.

Die Dissertation kommt zu dem Schluss, dass der organisatorische Kontext, die
bestehenden Richtlinien und die Herausforderungen bei der Einfihrung die
wichtigsten Faktoren sind, die die Verteilung der Entscheidungsbefugnisse
beeinflussen, und dass sie die inharenten Merkmale der Blockchain-Technologie

uberwiegen.



1.Introduction

Blockchain technology gained recognition primarily thanks to its foundational role in
cryptocurrencies, with Bitcoin serving as the most prominent example. Its core
principles - immutability of data, transparency, decentralization, and automation -
pose a transformative potential for many business cases (Oriekhoe et al., 2024;
Balcioglu et al., 2024). The developments in the technological sphere and
blockchain’s inherent features led to its wider adoption in various industries, with
supply chain management among others (Maroun et al., 2019; Chang et al., 2022).
The technology developed from simple peer-to-peer payments into sophisticated
platforms and apps allowing for more efficient communication, and implementation of
smart contracts among various network participants, offering benefits such as
real-time tracking, fraud reduction and decision-making process optimization (Dutta
et al., 2020; Xia et al., 2023).

Regardless of these theoretical benefits, the adoption of blockchain technology is still
very limited, particularly in supply chain management, where the technology might
make it possible to address long standing issues such as lack of transparency,
ineffective and delayed communication between vendors and difficulties in tracking
the origins and journey of a product (Dutta et al., 2020; Xia et al., 2023; Balcioglu et
al., 2024; Zhang et al., 2024)

Moreover, there is still a gap between theory and praxis, mostly due to the very low
adoption of technology, which makes the research and analysis of case studies both
difficult, and invaluable, providing a glimpse into the real-life challenges (Xia et al.,

2023; Oriekhoe et al., 2024).



The integration of blockchain technology into daily business poses significant
challenges. It requires high organizational awareness, reorganization of current
processes and vital technical knowledge, which more often than not discourages
organizations from the implementation (Balcioglu et al., 2024; Zhang et al., 2024).
Additional factors, such as development costs, technical expertise and know-how or
scalability issues also constitute barriers for wider adoption (Theodorakopoulos et
al., 2024).

The key motivation for the study is the fact that it offers a unique insight into the
reasons for implementation of the technology by a large international corporation in
the field of supply chain. Understanding how technology transformed the operations
and how it influenced decision-making processes and distribution of authority in the
organization will be critical.

The purpose of this thesis is to analyze implications of blockchain technology with
regard to decision-making processes within an organization. Aspects such as
decentralization and centralization of decision-making rights, automation of
decision-making processes through smart contracts and innovative approaches to
decision-making will be analyzed. Additionally, the research will address some of the
issues regarding discontinuation of the project and the rationale behind such a
decision, despite potential benefits, presenting real-life implementation challenges.

The central research question guiding this thesis is:

‘How did the implementation of blockchain technology influence the distribution of
decision-making authority in an international logistics corporation?’
In order to answer this question, a qualitative case study approach will be used.

Given the constraints when it comes to the number of interviews and the fact that the



company discontinued the project some time ago, an additional analysis of public
sources will be conducted.

By combining the qualitative case study approach, semi-structured interviews and
online primary sources such as press releases and news articles, the research will
offer a unique perspective on the role of blockchain in supply chain management and
contribute to the broader discussion on technology adoption and the evolution of

decision-making processes in business.



2. Theoretical Framework

2.1 Blockchain Technology Fundamentals

2.1.1 Evolution and Core Principles

Blockchain technology is a form of distributed ledger technology. Transactions on the
network are recorded simultaneously across various locations and users, which
allows network participants to observe changes and updates in real time (Schmitz
and Leoni, 2019).

It was introduced to the wider world with the publication of the Bitcoin white paper by
Satoshi Nakamoto in 2008 (Nakamoto, 2008). However, the concept of cryptography
and secure storage of information had already existed before that (Haber and
Stornetta, 1991). Nonetheless, it was the launch of Bitcoin that not only established a
new form of money that nowadays is of interest to many investors but also set in
motion a new path in the development of technology, where security, transparency of
actions, immutability and anonymity became core principles.

While Bitcoin introduced blockchain as a financial tool, the introduction of Ethereum
by Vitalik Buterin in 2014 (Buterin, 2014) expanded its capabilities beyond currency
transactions. Ethereum blockchain developed capabilities of the technology by
implementing smart contracts and decentralized applications (DApps). Thanks to
that, blockchain gained functionalities expanding far beyond peer-to-peer
transactions to support a variety of innovative solutions across industries.

The development of technology also drove business adoption. It created an
opportunity for a few market players to offer tailor-made blockchain solutions, with

the same underlying technology and principles, but suitable for businesses that



might not want to share their transaction data with other public participants. These
solutions are known as permissioned blockchains, where the information workflow is
restricted to one or a few selected companies while retaining the inherent features of
blockchain technology.

Blockchain technology itself consists of a few key components that encompass
records of transactions, nodes, blocks, ledgers, and hashes (Centobelli et al., 2022).
The record of transactions is the basic data unit in blockchain technology that
registers a single transaction on the blockchain. It can be either a payment or a
transfer of information (Treiblmaier, 2018). Nodes are blockchain network
participants, where each node stores a copy of the blockchain ledger (register of all
transactions), and they all participate in the process of validation of transactions and
reaching a consensus. The nodes communicate with each other without the need for
a centralized entity coordinating all the processes (Dutta et al., 2020). Validated
transactions are then grouped into blocks, where each block contains a list of
transactions, unique identifier and a hash that links the blocks together and ensures
immutability of the record of transactions (Oriekhoe et al., 2024).

This technological setup ensures that there are four main characteristics of
blockchain technology. They encompass decentralization, anonymity, transparency,
and immutability (Theodorakopoulos et al., 2024).

Decentralization refers to the operation of blockchain without the need for a central
governing body or supervision (Theodorakopoulos et al., 2024). Traditional
transactional systems used to rely on a third-party agency for validation and
authentication of the transaction. Blockchain solves this problem by applying

consensus mechanisms such as Proof of Work or Proof of Stake.



Transparency means that each transaction or information sent to the blockchain
network has a specific digital timestamp (Theodorakopoulos et al., 2024). This allows
for exact tracking of the information. Since access to blockchain registers can be
obtained by anyone, this means that the information can also be verified by anyone
and is visible to anyone (Theodorakopoulos et al., 2024), potentially impacting the
relations between parties and decision-making processes.

Another core feature of blockchain is anonymity. Blockchain users can transact and
exchange information with the use of randomly generated addresses. There is no
need for them to set up any accounts in central registers whatsoever
(Theodorakopoulos et al.,, 2024). They operate purely with the use of special
addresses that can be referred to as wallets with which users interact with each
other. The wallets usually consist of a series of alphanumeric characters.
Nevertheless, the anonymity feature is often criticized, especially with regard to
transparency that allows tracking of transactions and might lead to transaction
pattern recognition, which compromises at least part of the anonymity feature
(Chang et al., 2022).

The last fundamental blockchain characteristic is its immutability. Transactions once
sent to blockchain are recorded there forever, with no possibility to delete or alter
them (Theodorakopoulos et al., 2024). Each block in the network contains a unique
hash code, which has all the data regarding the transaction and the previous block in
the chain/network making the register immune to alterations.

As mentioned previously, blockchain transactions rely on consensus mechanisms.
They constitute key components to the technology as they allow for confirmation and
verification of transactions happening in the network. One of the most popular

mechanisms is Proof of Work (PoW), where the network participants, often referred



to as miners, compete against each other to solve complex mathematical puzzles.
The first one to provide a correct solution earns the right to add a new block to the
chain and is rewarded for it. Other network participants then verify this solution and if
it is correct, a new block is confirmed and permanently added to the chain
(Petrusenko, 2022).

Another popular consensus mechanism is called Proof of Stake (PoS), which was
developed as an alternative to PoW to limit energy consumption. In PoS validators,
known as stakers, instead of solving a mathematical puzzle, are required to ‘stake’
tokens that they possess as collateral to prove their trustworthiness. Acting with
malicious intentions would mean losing the tokens, which, in turn, acts as a financial
motivation for operating honestly (Petrusenko, 2022).

Apart from these mechanisms, there exist other variations such as Delegated Proof
of Stake (DPoS) or mechanisms that are based on algorithms, for instance,
Byzantine Fault Tolerance (BFT) that offer various compromises between speed,
decentralization and security (Swan, 2015; Catalini & Gans, 2020), however, are not
a subject of this thesis.

These fundamental characteristics of blockchain technology stand in contrast to
traditional centralized systems that rely on a single point of control and governance.
Blockchain relies on a decentralized network offering higher transparency, better
security, and resistance to tampering of data (Catalini & Gans, 2020). This unique
decentralized design creates a completely different environment in which decisions
are made, potentially impacting on organizational structures and the distribution of

authority within the hierarchy - topics that will be covered in the subsequent sections.

2.1.2 Technological Trends and Applications



Blockchain technology is evolving constantly, adapting to the security, scalability,
efficiency and, especially, business landscape. The development of blockchain
technology from simple peer-to-peer payment networks to platforms that allow for
creation of DApps opened possibilities for innovation and application of the solution
in various business and life areas.

Han et al. (2022) presents a division of blockchain into four distinct categories,

depending on the application area and its capabilities:

Blockchain 1.0 that serves the purpose of cryptocurrencies,

Blockchain 2.0 that enables smart contracts and DApps,

Blockchain 3.0 that focuses on specific use-cases,

Blockchain 4.0 that relates to artificial intelligence.

This thesis focuses mostly on the combination of blockchain 2.0 and 3.0 with its
application in supply chain management through automation of decision-making
processes via smart contracts.

Recent years have also been focused on improving the efficiency of blockchain
networks. One solution to increase the number of transactions per second and at the
same time decrease the energy consumption of the networks is Layer 2 solutions.
These solutions allow for conducting transactions outside of the main blockchain
network, bundling all the transactions into a single record, and then adding this
record to a blockchain network (Balcioglu et al., 2024). In addition to that, in order to
increase interoperability of different networks, there is an emergence of side chains
and protocols that allow for efficient communication between various blockchains

increasing the integration and data exchange (Theodorakopoulos et al., 2024).
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These efforts and developments allowed blockchain to expand its applications. Even
if they operate only in the back end, blockchain solutions can be found in nearly
every industry. In the healthcare industry blockchain is gaining importance with its
application for handling patients’ data. In education it allows for issuance and
verification of digital credentials for students (Theodorakopoulos et al., 2024). In
banking and financial systems, it provides an additional level of security and
efficiency, for instance, in liquidity management (Theodorakopoulos et al., 2024). It is
worth noting that blockchain is used not only by private enterprises, but also by
public authorities in data management (Maroun et al., 2019).

The use of blockchain in various sectors demonstrates its possibilities and
transformative potential. Its core values constitute a foundation for solutions reaching
beyond cryptocurrencies and open up new possibilities for organizations to operate
in an increasingly digitized world, where the information and data are the primary
drivers of decision-making processes. However, in order to fully grasp how decisions
are being made, and how adoption of technology might change them, it is necessary

to revisit the classical decision-making models.

2.2 Decision-Making Processes in Organizations

Decision-making processes in organizations play a crucial role in shaping the
effectiveness, innovativeness, and adaptability of the organization in the
fast-developing business landscapes. A decision-making process encompasses a
variety of actions, beginning with analysis of the available information, identification
of possible strategies and actions and finishing with choosing the optimal solution

that is aligned with strategic goals of the organization.
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In order to stay nimble and keep the competitive advantage, modern organizations
must keep up with technological developments, such as artificial intelligence,
advanced data analysis or blockchain (Adams et al., 2017; Zhao et al., 2022). These
advancements not only offer improvements in terms of automation of
decision-making processes, minimizing human errors and boosting efficiency, but
can also constitute part of a uniqgue company strategy to stay competitive. The
following section will present traditional decision-making processes in organizations

and what is the impact of technology on these processes.

2.2.1 Traditional Decision-Making Models

Organizations have long relied on structured processes in order to be able to
navigate through the complexities of decision-making. One of the most traditional
and prominent examples is the Rational Decision-Making Model (Eisenhardt and
Zbaracki, 1992).

It assumes that people and organizations make decisions in a logical and rational
way, trying to achieve set goals and objectives. The key to this model is to clearly set
objectives that allow agents to act in the optimal way. It is assumed that
decision-makers possess complete access to all necessary and essential information
needed for a decision (March and Simon, 1958). It also implies that decision-makers
are able to evaluate all possible alternatives systematically. The process describes
clear steps, such as problem identification, goal setting, collection of information,
analysis and evaluation based on specific predefined criteria and in the end selection
of the optimal solution (March and Simon, 1958; Allison, 1972).

In an ideal scenario, organizations would operate according to the principles of this
model. However, one can notice that in the modern world such assumptions rarely

hold true and clash with real-world organization reality. Constraints with regard to
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access to data, limited resources or simple time-pressure make the assumptions of
the model rarely applicable in real life scenarios.

Therefore, building on the Rational Decision-Making Model Simon (1956) introduced
the Bounded Rationality Model, which addresses the above limitations. Simon
recognizes human cognitive limitations and environmental limitations. Bounded
rationality assumes that humans have limited cognitive capacity that influences how
they make decisions (Simon, 1956). It also acknowledges the fact that there is
incomplete information and that it is rare when decision-makers have full access to
information upon which they can act. Environmental factors such as organizational
culture, availability of resources and time determine how decision-makers approach
decision-making (Simon, 1956).

Simon argued that instead of finding an optimal solution, agents can ‘satisfice’, so
find a solution that is good enough instead of optimal. They rely on heuristic and
specified processes to simplify and speed up the decision-making processes (Simon,
1956).

In order to address the human limitations and managerial inefficiencies,
organizations opt for solutions and operations according to specified rules and
policies (Simon, 1947). The policies are a formalized set of rules and procedures that
are typically created by top level managers and executives. Their purpose is to
simplify the complex organizational reality for employees. By providing
pre-determined rules to guide how employees should act in which situations, they
effectively reduce the number of variables workers need to consider in order to
achieve a rational outcome (March and Simon, 1958). Through those, the
organizations can minimize the effects of bounded rationality and aim to achieve

decision consistency across its structures.
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Setting up policies is a form of turning organizational tacit knowledge into explicit
one. In this context, new technologies, and especially blockchain with smart
contracts, seem to be a tool that can take it a step further. In order to fully
understand the mechanism of functioning of policies and the allocation of
decision-making rights, it is necessary to introduce the notion of Property Rights

Theory and Knowledge Codification, which will be described in the following section.

2.2.2 Codification of Knowledge and Property Rights Theory

Knowledge codification in the context of organization refers to the process of
transferring the knowledge, often tacit, into formalized, transferable, and codifiable
form (von Hippel, 1994; Nonaka, 1994). It is a necessary step to be able to
implement contractual knowledge and program smart contracts properly (Grant,
1996; Sreckovic and Windsperger, 2023).

Organizations engage in the process of codification of knowledge to set up policies,
rules, and responsibilities within the organization (Morris, 2001). The better and more
advanced the codification is, the easier it is for the organization to implement
blockchain- and smart contract-based solutions.

The Property Rights Theory focuses on the allocation of property rights within the
organizational hierarchy (Hart and Moore, 1990). It is directly connected with the
knowledge codification as the allocation of decision-making rights is ultimately
determined by the ones that possess necessary knowledge, experience, and
resources (Hart, 1995; Baker et al., 2008).

In terms of decision-making rights, according to the Property Rights Theory, one can
distinguish specific decision-making rights, and residual decision-making rights.
Specific decision-making rights refer to concrete decisive actions that were set

based on the codified knowledge (Hendrikse et al., 2015; Sreckovic and
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Windsperger, 2023; Windsperger et al., 2023). It means that these rights can be
formalized in the form of contracts, such as traditional contracts or blockchain-based
smart contracts. A franchise business may serve as an example where a franchise
agreement determines exactly what franchisee and franchisor are responsible for.
The higher the proportion of codifiable knowledge that can transform specific
decision-making into algorithms and smart contracts, the higher the possibility and
tendency to make use of automation in decision-making processes (Mumdziev and
Windsperger, 2011; Sreckovic and Windsperger, 2023; Windsperger et al., 2023).

On the other hand, residual decision-making rights are the actions that were not
codified in any way and stem from the non-codifiable knowledge (Sreckovic and
Windsperger, 2023). In other words, the residual decision-making rights determine
the authority to make decisions in situations not foreseen by contracts but based on
experience and know-how. Following the same franchise business example, residual
decision-making rights may refer to a situation where a franchisee might be able to
act on his marketing activities on the local market that the franchisor does not know
well enough (Mumdziev and Windsperger, 2011; Sreckovic and Windsperger, 2023).

Allocation of the residual decision-making rights in an organization depends on the
distribution of knowledge that could not be codified (Sreckovic and Windsperger,
2023). An effective organizational structure requires that people who possess
knowledge and know-how vital for decision-making should also be allocated residual
decision-making rights. Such allocation creates more centralization within the
organizational networks, which can be defined as “the extent that decisions are
made at relatively high levels in the organization, and persons at lower levels have

relatively little discretion” (Simon et al., 1954). Decentralization would constitute the
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opposite, allocating more decision-making power to lower levels in the organizational
hierarchy.

If upper-level management possesses higher non-codifiable knowledge than the
frontline workers, residual decision-making rights tend to be more centralized.
Whereas, if it is frontline workers that have this knowledge, these rights tend to be
more decentralized in the organization (Sreckovic and Windsperger, 2023).

It is important to consider these notions across all levels of the organizational value
chain activities, such as operations, coordination and innovation as each activity will
be characterized by a different level of codifiable and non-codifiable knowledge
(Sreckovic and Windsperger, 2023), and thus each might influence the centralization

and decentralization of residual and specific decision-making rights differently.

2.3 Overview of Current Supply Chain Management Activities

To fully comprehend how technology influences decision-making processes in the
supply chain, one also needs to be aware of what supply chain management
activities encompass. Currently supply chain management consists of five distinct
phases that include planning, sourcing of raw materials, manufacturing, delivery and
returns (Maroun et al., 2019). The goods travel from raw materials suppliers through
manufacturers and distribution centers until they reach the final customer (can be
both business one and a retail one). At the same time, alongside the goods, there is
constant flow of information and funds between participants of the supply chain
(Deloitte - Using Blockchain to Drive Supply Chain Transparency, 2023).

Often this simple looking process includes as many as 30 different parties that

influence each other, sometimes even indirectly, therefore the role of coordination is
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of the utmost importance to ensure smooth flow of goods and functioning of the
supply chain (Bartsch and Winkler, 2020; Oriekhoe et al., 2024).

Decisions are made on three distinct levels: strategic, tactical, and operational
(Lainez et al., 2008). Strategic level encompasses long-term planning including
matters such as, for instance, technology adoption, sustainability initiatives or
geographical placements of distribution centers. Tactical level focuses on
medium-term goals bridging the gap between strategic and operational level. On this
level frameworks and policies are designed, and resources are allocated. The
operational level concerns day-to-day operations of supply chain management such
as order processing, inventory control or customer service activities (Lainez et al.,
2008; Pires et al., 2016). All three levels complement each other, nevertheless, it is
the higher-level managers and C-Level executives that are particularly responsible
for the design of the system (Ghosh et al., 2021).

Despite the fact that every day multiple tons of goods are being transported, the
processes are becoming increasingly outdated in the era of technological
developments (Jovanovic et al., 2022). When considering the fact that so many
parties can be involved in a shipment with each one operating under its own
framework and policy, distinct informational silos emerge with little cross-functional
collaboration (The World Economic Forum, 2019). Access to such silos is usually not
straightforward and more often than not available only to selected parties (Oriekhoe
et al., 2024). Communication between these parties also mostly relies on various
communication channels that might not always be efficient (such as paper-based),
especially when operating in different time zones with different data standardization

processes (Jovanovic et al., 2022). In addition to that, trust among supply chain
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participants mostly stems from business and personal relations that take time and
effort to be established.

The traditional model suffers from communication inefficiencies, lack of transparency
and lack of real-time access to data, as well as asymmetry of information and
vulnerability for fraudulent activities (Longo et al.,, 2019). Additionally, low
digitalization across the industry makes the parties rely heavily on manual tasks
including order processing or inventory tracking (The World Economic Forum, 2019).

Methods that are prone to human error and are outdated in modern markets.

2.4 Technology and Decision-Making in Supply Chain

The inefficiencies present in the logistics industry lead to increased costs and delays
of shipments, as well as decreased trust between stakeholders caused by lack of
transparency, which in turn weakens the industry-wide collaboration (Lan, 2024;
Oriekhoe et al., 2024). In addition to that, relying on traditional methods regarding
handling data, such as manual entry of data or paper-based documentation,
increases the risk of fraudulent activities hindering the smooth flow of goods (Xia et
al., 2023). Even the best designed policies might not tackle all the issues and
inefficiencies, thus a growing interest in technologies such as blockchain, that can
address these inefficiencies, can be observed within the logistics industry (Jovanovic

et al., 2022).

2.4.1 Blockchain’s Benefits: Transparency, Traceability, and Efficiency

In the context of supply chain management, introducing blockchain seems to yield
enormous benefits, not only in terms of efficiency, but also in the operational terms

(Chang et al., 2022). Its decentralized structure ensures that no party has full control
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over the data, which increases trust among participants and decreases the risk of
data manipulation (Treiblmaier, 2018). The immutability of blockchain data ensures
overall data integrity among network participants and creates a trustable history of

the journey of the product (Oriekhoe et al., 2024).

While the majority of blockchains are accessible by anybody (public), there are also
enterprise solutions with blockchains being completely private (permissioned) and
accessible only for selected members/participants, for instance, to all the different

parties participating in supply chain processes (Maroun et al., 2019).

Blockchain also has the possibility to eliminate data silos as it creates one trustable
and verified source of information, where each party possesses the same copy of the
ledger (Oriekhoe et al., 2024). Commonly shared and updated in real-time data

allows for better coordination and decision-making processes.

The technology can also contribute to a decrease in informational asymmetry among
parties along the supply chain. While some parties might have better access to
specific information and use it to their advantage, it might have a negative impact
upon building trust and business relations among participants, which might
significantly impact communication between them in a traditional form (Treiblmaier,
2018). While these advantages stem primarily from blockchain’s core features, smart
contracts constitute an additional source of efficiency in the form of automation of
various processes that, in turn, contribute significantly to decision-making processes

in companies (Treiblmaier, 2018).

2.4.2 The Mechanism for Change: Smart Contracts and Automation

Smart contracts are self-executing programs that have some predefined conditions

that are programmed directly into the code and stored on the blockchain (Singh et
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al., 2023). As Werbach and Cornell (2017) describe, they are “agent-generated
mechanisms to shift rights and obligations”. Smart contracts execute the terms only
after certain, prespecified conditions are fulfilled. Once implemented on the network,
they operate freely without any need for human involvement or supervision

(Theodorakopoulos et al., 2024).

Similarly to every blockchain transaction, smart contracts are also validated by
consensus mechanisms, which ensure that the contract is added to the network in a
proper way and that it is accepted by the network participants (Zhang et al., 2024).
Key function of smart contracts is their ability to automate the execution of certain
actions upon fulfillment of specified conditions. These conditions may be based on
various triggers, such as receiving payment or information that a product was
delivered or simply after a certain time (Buterin, 2014).

Since everything is coded before the contract is deployed and there is no need for
human oversight when and whether the contract will be executed, smart contracts
are regarded as trustless. The parties do not even need to trust each other or rely on
any intermediaries in order for the contract to be fulfilled. They only need to agree on
specific terms and conditions, and the rest will be done automatically. The trust factor
is contained in the code itself and in the blockchain architecture (Oriekhoe et al.,
2024; Singh et al., 2023; Zhang et al., 2024).

Once the conditions for the contract have been specified and the contract has been
deployed on the network, it also becomes immutable, so neither of the parties can
change the conditions or the contract. The fact that the smart contract’s code is
transparent and can be audited by every network participant adds to the
transparency and increased trust among members, as well as decreases the risk of

fraudulent activities (Buterin, 2014; Baliga, 2017; Murray et al., 2021).
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Smart contracts are the foundation for DApps that allow them for operation according
to predefined logic. Nevertheless, implementation of smart contracts has its
limitations, especially in terms of technical requirements. The abundance of various
blockchain solutions creates the need for interoperability and efficient data validation,
especially when it is spread across different parties in different formats (Petrusenko,
2022).

Additionally, the immutability feature of the contracts could also be its disadvantage,
as it significantly prevents the possibility to correct mistakes after deployment. Any
errors or inaccuracies during the design phase, or any kind of event that has not
been foreseen during the planning and therefore not considered in the contract, may
trigger the contract execution in an unwanted situation (Balcioglu et al., 2024).
Similarly, for any security holes in the code, there is a threat of third parties taking
advantage of it, which in case of supply chain management data might cause
significant financial and reputational losses (Petrusenko, 2022; Balcioglu et al.,
2024).

Considering how advanced these programs are, and how difficult coding might be,
there is also a human factor that needs to be taken into consideration. Programming
smart contracts requires skilled personnel with specific experience (Balcioglu et al.,
2024), which might be problematic due to the supply of such skilled workers on the
market. Additionally, regulatory uncertainty and lack of standardized laws with regard
to smart contracts might also constitute a barrier that is worth noting, especially
when operating across various countries and jurisdictions.

Regardless of potential interoperability issues or considerations for businesses to
introduce blockchain and smart contracts, the fact that it is possible to automate

various decisions along the value chain and do so with no intermediaries, places
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smart contracts as a perfect tool to boost efficiency and facilitate decision-making
processes.

In supply chain management automation can be introduced based on certain
conditions specified by a specific party at each stage of the process. For instance,
payments can be automated upon the delivery of goods. With smart contracts it is no
longer a person that has to physically verify that a good reached its destination and
then notify another person to release the payment (Jovanovic et al., 2022). Smart
contracts can easily be programmed in such a way that the process becomes fully
automated (Petrusenko, 2022; Balcioglu et al., 2024). They can also automatically
enforce conditions of the agreements and improve administrative processes along
the value chain such as document handling or verification and signing (Oriekhoe et
al., 2024). Through that, smart contracts contribute to an increased operational
efficiency, reduction of human errors and better relations between transacting parties
(Balcioglu et al., 2024).

The above-mentioned features have a significant impact upon decision-making
processes. By automating repetitive tasks, they eradicate the need for many manual
and routine tasks, speeding up the processes and overall management (Balcioglu et
al.,, 2024). Automation may also contribute to a decrease in traditional
interdependencies based on relations between business parties and might eradicate
the issue of informational asymmetry. The influence on effectiveness and
predictability of business processes might lead to a change in how decisions are

made in organizations.

2.5 Impact of Technology on Decision-Making Processes in

Supply Chain Management
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The advent of innovative technologies impacted the decision-making processes in a
significant way. Above all, the overall development of Information and
Communication Technologies (ICT) as well as the Internet, has contributed to the
decentralization of information (Singh et al., 2023).

Building on ICT’s digitization and decentralization of information, organizations have
increasingly embraced a data-driven approach to business decisions. Technological
developments allowed for better data gathering and management, which became a
main driver in today’s business landscape (Chen et al., 2021). Big Data and Internet
of Things (loT) allow for integration and processing of vast amounts of data, which
supports decision-making and resource allocation by expanding human cognitive
capabilities. Beyond gathering data, artificial intelligence and machine learning also
contribute to these processes. Previously, focused more on predictive analysis, and

recently on generative aspects and capabilities.

Alongside Big Data, IoT and Al, Blockchain technology also supports the trend of
changing how decisions are being made in organizations (Sreckovic and
Windsperger, 2023). A primary example can be observed in the functioning of the
Decentralized Autonomous Organizations (DAOs), where governance rules and
decision-making processes are coded in smart contracts and algorithms and
executed according to their specific terms (Treiblmaier, 2018; Theodorakopoulos et
al., 2024), which effectively addresses shortcomings of the Rational Decision-Making
Model and constitutes an adaptation of the bounded rationality to modern standards.
Such a system allows an organization to function with no central governing body. It
may lead to a decrease in time of making a decision and increase trust among
organization members (Roeck et al., 2019).

In terms of blockchain technology and smart contracts, Sreckovic and Windsperger
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(2023) argue that it effectively impacts the distribution of decision-making authority
within an organization. First, in order for an organization to adopt blockchain, a
certain level of codification of value chain activities is needed (Hendrikse et al.,
2015). This can be done in the form of policies, company rules or handbooks
containing specific knowledge and instructions.

Sreckovic and Windsperger (2023) claim that blockchain technology will “facilitate a
shift toward centralization or decentralization of rDR (residual decision rights)
depending on the change of codifiability of the knowledge assets regarding the
different value chain activities (operations, coordination, innovation).”

Following that, a hypothetical example of a supply chain management company that
adopted blockchain is introduced. Considering blockchain technology at operation
level, it can influence decision-making across two dimensions - it might lead to
centralization of residual decision rights within the internal hierarchy and at the same
time to decentralization of organizational design “by increasing the fraction of
automated decision-making compared to manual decision-making” (Sreckovic and
Windsperger, 2023).

It means that introduction of blockchain might lead to limitations of decision-making
authority on mid and lower hierarchical levels, leading, in turn, to a centralization of
the authority on the upper levels of the organizational hierarchy (Sreckovic and
Windsperger, 2023). On the other hand, improved and more efficient codification on
the coordination level might lead to more decentralization, i.e., distribution of
decision-making power among the lower levels in the organizational hierarchy
(Sreckovic and Windsperger, 2023).

It is worth noting that knowledge aggregation, transfer, and codification are the key

aspects here, as they ultimately determine where the knowledge is concentrated
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within the hierarchy (Grant, 1996; Sreckovic and Windsperger, 2023). Nevertheless,
this codification of activities might differ from industry to industry, and even from
company to company.

The digital transformation, and especially blockchain technology, influences the
centralization vs. decentralization of decision-making authority within an organization
in a complex way. It can lead to a more decentralized structure through automation
of easily codifiable tasks, where frontline workers could act upon information verified
by the system (Sreckovic and Windsperger, 2023). Then, decentralization happens
in terms of the operational/administrative tasks. However, at the same time, such a
development may lead to more centralization of decision-making authority on the
upper levels of the hierarchy.

Moreover, the inherent features of blockchain, such as transparency and/or
immutability, might decrease the need for trust in the frontline worker, and allow for
new, more decentralized organizational models (Theodorakopoulos et al., 2024).
Overall, the integration of blockchain technology with data analysis and artificial
intelligence could additionally enhance the potential for conscious and effective
decision-making by processing data in real-time.

Considering that with addition to potential benefits introduction of technology might
offer, the nowadays’ organizations must conduct a thorough analysis of their current
states in terms of architecture, infrastructure, business models and processes,
before introducing significant changes in their operational models (Dutta et al.,
2020).

Nevertheless, the use of technology in business should also be approached
mindfully, as technology might pose significant challenges and risks if implemented

recklessly. The generative Al's output or insights from the data analysis can be only
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as good as the data itself. Poor data quality might lead to biased algorithms, lack of
understanding of the actual position of the company and dilemmas during
decision-making processes. No matter what the technology is, the understanding of
the processes behind it is crucial for the company to fully benefit from digital

transformations.

2.6 ldentification of Research Gaps

Current literature reveals growing interest in the integration of blockchain technology
into business processes, especially in the supply chain management (Treiblmaier,
2018; Theodorakopoulos et al., 2024; Dutta et al.,, 2020). Improvement of
transparency and efficiency are the most named reasons for the adoption in a variety
of fields (Maroun et al., 2019; Balcioglu et al. 2024; Lan, 2024).

Research shows that there are benefits in the use of blockchain technology,
especially for efficiency, security, and sustainability (Dutta et al., 2020; Balcioglu et
al., 2024; Xia et al., 2023). Despite the fact that there are many potential benefits
and applications of blockchain technology, the literature also presents challenges
that are connected to it. Scalability, cost of implementation and even regulatory
uncertainty are some of them, which shows that the implementation of the
technology is still at initial stages (Dutta et al., 2020; Oriekhoe et al., 2024; Balcioglu
et al., 2024).

In terms of decision-making processes, the inherent features of technology constitute
a basis for the introduction of automation, especially when it comes to
operational/administrative tasks (Xia et al., 2023; Zhang et al., 2024). Current
research analyses how blockchain can facilitate decision-making processes through

the implementation of smart contracts and how it might affect the centralization and
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decentralization of authority within the organization (Sreckovic and Windsperger,
2023).

Emphasis is put on the blockchain potential to increase the transparency of
communication, which significantly alters the principal-agent relation and the need
for trust between the parties. In turn, the decision-making processes in uncertain
situations that require human-judgement are influenced (Treiblmaier, 2018).
Additionally, the literature examines how immutability of records and transparency of
data affect the collaboration between parties in the supply chain (Treiblmaier, 2018;
Xia et al., 2023). Some researchers also focus on the concepts of blockchain based
decision-making systems that facilitate decision-making processes (Honegger,
2021).

Nevertheless, practical implications of the introduction of blockchain technology,
especially in the context of actual implementation and its impact on distribution of
authority within an organization still remain under-researched. Studies focus mostly
on the implementation aspects or the potential benefits without considering the
changes blockchain technology may make in the decision-making processes (Ge et
al., 2023; Codur & Erkayman, 2025).

The challenge mostly lies in the fact that the overall adoption of the technology is low
and not widespread, as well as lack of adaptation of traditional decision-making and
management theories to the technological developments (Vendette & Thundiyil,
2023).

This thesis aims to at least close the current research gap, shading more light on
how an organization that introduced blockchain technology approached
decision-making processes and managed tasks and responsibilities between

upper-level management and frontline workers.
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It seeks to investigate how blockchain impacts the centralization and decentralization
of decision-making rights in an organization. Questions driving the main research
question focus on the allocation of residual and specific decision-making rights
across the organizational hierarchy. Sreckovic and Windsperger (2023) proposed
that blockchain technology might lead to more centralization when more operational
tasks (compared to coordination and innovation tasks) are codified on blockchain,
and conversely - should fewer operational tasks be encoded, the decision-making

authority would be more decentralized across organization.
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3.Research Methodology

3.1 Research Design

For this study, an explorative qualitative approach has been chosen. The explorative
nature of this approach is dictated by the current research gap that this study aims to
address. The goal of the research is to discover and understand in detail how
blockchain technology implementation impacted the decision-making processes in a
global logistics company. As Yin (2017) suggests, questions such as ‘how’ and ‘why’
indicate a case study analysis to be the suitable method. Moreover, the fact that it is
quite complex to measure innovation (such as the introduction of blockchain
technology) and its impact, adds to the argumentation for the case study approach.
Due to the current developments in the supply chain management space there is a
limited number of companies that introduced blockchain-based solutions, as well as
due to constraints regarding the availability of data, this research will be based on a
single case study approach. Such an approach offers a possibility of gathering
unique and detailed insights. In the process of choosing the right method for the
study, a qualitative study approach based on statistical data was considered.
However, this method is more suitable for larger data sets (Hartley, 2004), therefore
due to lack of specific data addressing the research question precluded the
possibility to capture the depth and complexity of decision-making processes and
were thus discarded as suitable analysis methods for this study, which is in line with
the argumentation of Strauss and Corbin (1990).

Theoretical foundations for this method result from the literature regarding qualitative

methods that highlight the benefits of a detailed analysis and flexibility in data
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gathering that, in this case, is offered through a semi-structured interview (Yin,
2017). Additionally, to address the limitations of the semi-structured interview, a
document analysis will be conducted to increase the reliability of the study (Yin,
2017).

This thesis is based on a case study of A.P. Moller - Maersk (Maersk), Danish
logistics company, and its implementation of blockchain-based project for supply
chain management - TradelLens. The main reason for choosing Maersk as the
subject of the case study is the fact that the project was implemented and run in a
genuine business environment, not as proof of concept. Additionally, Maersk was the
only subject that responded to an enquiry about conducting such a study, however,

with limitations that will be addressed in the subsequent parts of this chapter.

3.2 Case Selection

Selecting a company that would constitute a basis for the research involved
extensive research. At the beginning it was necessary to investigate which
companies that introduced blockchain-based solutions exist in the supply
chain/logistics industry. A few companies were identified; however, the response rate
was low. The only company that agreed to an interview, although one, was Maersk,
which determined the selection of this company.

Maersk is a global shipping and logistics operator. Its innovation with the introduction
of the TradelLens project, a blockchain-enabled global trade platform developed
together with IBM, sparked global interest not only in the businesses, but also in
researchers.

An important reason for the decision to focus on Maersk was the fact that

introduction of such a solution in a highly complex and crucial area might provide a
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glimpse into a practical application of blockchain beyond theoretical discussions.
Moreover, how blockchain can influence decision-making processes and the
authority dynamics in organizations is an under-researched area. Lastly, the fact that
the project was discontinued despite its theoretical benefits makes the case even
more intriguing, especially for businesses exploring blockchain-based initiatives in

complex industries.

3.3 Data

Two main sources of data can be distinguished for this study:

- Primary data - collected through specific methods such as questionnaires,
interviews, or experiments,

- Secondary data - derived from already existing sources, such as books,
articles, publications, reports, and other similar records. It is worth noting that
secondary data is data that was not collected with a purpose of the research
(Sidyakin, 2007).

Yin (2018) also notes that it is a viable approach for conducting case study to provide
higher reliability and credibility to the study. It ensures cross-examination increases

the quality of the research.

3.3.1 Semi-Structured Interview

This research tries to understand in depth the decision-making dynamics in a global
organization and therefore it was important to obtain the information from sources
that directly worked on or designed the project. However, due to limited accessibility
to potential interviewees, only one interview was conducted. The interview was done

with a C-Level executive responsible for the technical implementation of the platform.

31



The criteria for choosing this person were based upon the technical and operational
knowledge of this person and their direct decisions influencing and shaping the
implemented solution.

The interview was prepared with semi-structured questions with an area for flexibility
to explore topics that could come up during the interview based on the interviewee’s
answers. The main topics covered the transformation of decision-making processes
based on how they were functioning before and after implementation of the
blockchain-based platform, as well as questions regarding automation of operational
decisions and questions about the shift of the decision-making authority within the
organizational hierarchy.

The interview allowed quality data collection that provided a means for a deeper
analysis of the solution and changes that it initiated. It also made it possible to react
to the respondent’s answers accordingly, which contributes to a better understanding
of the processes and allows for the development of the threads particularly important
for the study.

Before the interview began, care was taken to ensure that the necessary consent of
the participant was obtained and to ensure the confidentiality of the data obtained.
This is crucial from the point of view of the ethics and transparency of qualitative

research (Yin, 2017).

3.3.2 Document Analysis

The main source of secondary data was primarily the Internet as access to the
company’s internal documentation was unavailable due to the company’s policies.
Selected sources entail information provided on the official company’s website, the
project website, project briefs, industry portals and scientific journals have been

important for this thesis, however, these sources did not provide exact answers and
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information to the posed research question and served more as means to verify and
confirm information.

The criteria for choosing the documents available publicly encompassed authenticity,
timeliness, and the relation to blockchain technology or decision-making processes,
which allows for a clearer picture and border understanding of the implemented
solution. The document analysis is supplementary to the semi-structured interview
constituting an element of data triangulation (Patton, 1999).

The information obtained from the public sources will be approached in a thematic
way allowing for identification of key insights and patterns that appear in the
documents for later comparison of these with data obtained during the interview

(Bowen, 2009; Yin, 2017).

3.4 Data Analysis

The thematic analysis was used as the main method of examining the qualitative
data. The analysis began with processing the transcription of the semi-structured
interview and its detailed evaluation. Initial coding allowed for identification of key
moments of the interview concerning the impact of blockchain technology on
decision-making processes. The approach to coding was mixed - partially deductive,
based on the currently existing literature and research gaps, and partially inductive,
allowing for the emergence of new topics and aspects. In the next stage, the themes
were grouped and examined in the context of the research question. Data obtained
from the secondary sources was used to triangulate the results, allowing for better
understanding of how the project operated and completion of the interview data
regarding discontinuation factors. The last stage of the analysis encompassed the

interpretation of the results with regard to the existing literature on blockchain,
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decision-making processes in supply chain management companies, as well as the

changes in authority dynamics in the organizational hierarchy.

3.5 Limitations

Despite its benefits, the qualitative methodology, as well as this study have their
limitations that need to be considered. The analysis is based on a single interview
with a C-Level executive, which poses the risk of a one-sided perspective that might
lead to bias. The interview was initially scheduled for 60 minutes, however, on the
day of the interview it was shortened to only 35 minutes. It delivered detailed
information; however, the time was insufficient to extensively analyze the
complexities and impact of blockchain technology. Additionally, the respondent’s
answers were not always related directly to the questions asked, which might have
influenced the completeness of the data gathered.

Despite obtaining the consent to record the interview and mention the company by
name, due to time constraints, it was impossible to gather more detailed data on the
reasons for discontinuation of the project and decision-making processes. It was
argued that it was not the primary objective of the company and was not considered
thoroughly at the design stage.

Another limitation that is worth considering was the lack of access to internal
documents concerning the project, as these could supplement the interview with
additional data and allow for better triangulation.

One should also note the fact that TradeLens was discontinued in the first quarter of
2023, whereas the interview was conducted two years later. That might also

influence the accuracy of respondent’s answers and retrospective interpretation.
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The above-mentioned limitations impact the generalizability of the study; however,
they do not diminish the value of this case study as it provides insights in the context
of implementation of the blockchain-based platform and its impact on

decision-making processes.
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4.TradelLens - Case Study

4.1 Organizational Context and Background

Maersk was established in 1904 in Denmark as a small, family-owned company.
With time, it evolved into a global leader in the logistics industry and currently is
active in 130 countries and employs over 100 000 people (Maersk - Our History,
2012). At the time of the initiation of the TradelLens project, the company was “the
biggest ocean carrier in the world” (Jovanovic et al., 2022).

Maersk’s supply chain is characterised by a complex, multi-layer network of
participants that include terminal/port authorities, suppliers, distributors, retailers and
many stakeholders with diverse interests and responsibilities (Chang et al., 2022).
Such a setup creates complicated processes resulting in a single shipping container
requiring around one hundred different documents and endless communications
between parties (Maersk - Manual Control Halts Global Supply Chains, 2022).
Before the TradeLens project, Maersk’s supply chain operations depended mostly on
various legacy systems, with some documents still paper based. Such a setup
created informational silos between participants, caused inefficiencies and delays,
and could lead to fraudulent activities. Additionally, such a system was inefficient with
regard to decision-making processes, as each stakeholder could have different
policies and frameworks implemented impeding the whole shipping process.

Having acknowledged these inefficiencies and industry challenges, Maersk
partnered with IBM to develop an industry-wide platform that would revolutionize the

global shipping supply chains.
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4.2 Supply Chain Processes in Maersk

As mentioned above, extensive documentation and inefficient processes are
omnipresent in the logistics industry. Figure 1 presents a simplified flow of the supply
chain logistics process in Maersk in order to better understand and illustrate the
complexities of the process. The illustration below does not include parties such as

banks or authorities that are also a vital part of the whole flow.
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Figure 1. (Maersk Warehousing Services, 2021)

Even before the production process, there is a planning and forecasting step that

helps manufacturers and companies such as Maersk determine the demand and
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plan logistic actions accordingly. In the meantime, the raw goods are sourced from
local suppliers. In the next phase, the goods are produced and prepared to be
shipped. Then, the logistics and transportation part begins, where logistic operators
plan the shipping routes and choose the most suitable forms of transportation. For
companies such as Maersk this is the most complicated step as it requires
collaboration and communication of around up to thirty different parties, all with
different interests, motivations, and processes (Maersk - Manual Control Halts
Global Supply Chains, 2022). In addition to that, even though some of the
stakeholders might not be collaborating directly, such as banks or authorities, they
can influence each other and the whole logistics flow, therefore it is crucial to take
into consideration a variety of aspects, for instance legal ones, at the early stages of
the planning phase. Once the goods are delivered to the destination terminal/port,
they are handled accordingly to their destination point with some goods being
forwarded to other destinations, and some simply distributed by the in-land logistics
companies (Maersk Warehousing Services, 2021).

Considering such a complex flow, one can see that it entails many different decisions
to be taken at each step of the process, from simple confirmation of the arrival of the
goods to realizing payments and handling unexpected situations with different
stakeholders. Usually, these decisions follow rigid company’s policies and
frameworks. These are often designed centrally at the C-Level by managers with

frontline workers executing and acting upon them.

4.3 TradelLens - The Blockchain Platform

In order to address the inefficiencies plaguing the logistics industry, such as outdated

processes, paper-based documentation, and fraudulent activities (Balci, 2021; Hastig
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and Sodhi, 2020; Yang, 2019), Maersk and IBM developed the TradelLens project
designed to revolutionize the shipping industry.

Figure 2 presents what the traditional coordination between multiple parties such as
terminal operators, ocean carriers, authorities, shippers, freight forwarders, banks

and others in the logistics industry look like (IBM, 2018).
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TradelLens was a blockchain-based technology platform to digitize the supply chain
processes. It had four main objectives: connecting the ecosystem, fostering
collaboration and trust between stakeholders, driving information sharing and
spurring innovation in the industry. These were to be tackled by a secure platform for

document and data sharing with automation of manual processes that would be
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available to all the stakeholders of the logistics process (GTD Solution and IBM,
n.d.). The vision was to create an industry-wide platform that would support business
partners and lower the costs through higher transparency, trust, and collaboration, as

presented in figure 3.
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TradelLens was built on an IBM Blockchain Platform underpinned by Hyperledger
Fabric, a permissioned blockchain where network members were known to the
network (GTD Solution and IBM, n.d.). Such architecture enabled vital features:
tamper-proof records, verifiability of the data, real-time tracking, auditability, and
privacy controls, among others. The use of DLT technology on such a scale in the

shipping industry was unprecedented and constituted a fundamental change in the
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approach to transparency and handling data compared to traditional processes in
supply chains.

The platform was introduced gradually, with IBM and Maersk realizing in the early
days the need for mass adoption. Therefore, they decided on a collaborative
approach, inviting other stakeholders to drive the development of the platform.
TradelLens provided a secure method of documentation handling and sharing
between the parties with guaranteed immutability and control over the changes in the
documents. Each time changes were introduced; an updated version of a document
was created eliminating multiple copies and inconsistencies between them.
Additionally, digitization of documents allowed also for automation of various
workflows eliminating costly, repetitive, and prone to human errors activities. At the
same time, such automation also had an impact on decision-making as few steps
and manual actions were needed for the same activity compared to when
paper-based documents were used. Figure 4 presents the basic automation

workflow.

Automated workflow
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document to TradeLens. packing list and Commercial Invoice. After guarantee their immutability, traceability
the vessel has departed, the broker uses and auditability.

this data to create the customs declaration,
including supplemental information to
ensure a quicker clearance process.

Figure 4. (GTD Solution and IBM, n.d.)
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The introduction of a common platform for all participants also meant addressing the
problem of inconsistent data across stakeholders. Since each party is responsible for
different stages of the shipping process and each one might use different software
and data collection methods, at times trying to extract vital data to ensure the
security of the process or simply communicating with other partners could have been
difficult due to informational silos existing with each partner. TradeLens as a platform
also provided a way to adopt higher standards with regard to data and better
interoperability of platforms active in the industry.

On top of that, TradeLens also built a marketplace on top of the platform for better
interaction between industry participants. Platform clients could publish
fit-for-purpose services fostering innovation and value creation in the supply chain

industry.

4.4 Project Outcomes and Discontinuation Factors

TradelLens turned out to be a success from a technological perspective as a platform
that demonstrated the power of blockchain technology in supply chain management.
It offered better transparency, standardized and digitized data and the possibility to
automate mundane and repetitive tasks via smart contracts.

At the peak of its operation the project gathered over three hundred members,
including other major carriers such as MSC and CMA CGM, Maersk’s competitors.
The platform was processing ten million events and over 100 000 documents on a
weekly basis demonstrating its capabilities. In addition to that, participants reported
measurable benefits such as improved cargo planning, reduced processing times

and faster resolution of disputes over cargo ownership (Why Maersk and IBM'’s
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Blockchain Platform TradelLens Is Closing Down, 2023; Blockchain in the Maritime
Industry: TradeLens Case Analysis | Kaiko Systems, n.d.).

Nevertheless, despite its technological advancements and initial industry
enthusiasm, the platform faced significant challenges in the industry that led to the
announcement of its discontinuation in Q4 of 2022 and shutting down the platform in
Q1 2023.

The fundamental part of TradeLens was its business network so all the supply chain
industry stakeholders and entities. For the platform to function, it was vital to bring all
the parties on board, as the lack of adoption by some players in the process would
reduce the benefits for all others due to interconnectedness and complexity of
processes between parties.

Unfortunately, the platform failed to achieve critical mass facing resistance and
skepticism from freight forwarders and shippers that did not see any added value to
their business or viewed the platform as a threat to their core business. In addition to
that, other industry players perceived TradeLens as Maersk-dominated, questioning
the neutrality of the platform and the security of sharing data (Why Maersk and IBM’s
Blockchain Platform TradelLens Is Closing Down, 2023). Additional factors that
contributed to the discontinuation of the project encompassed high operating costs
and fragmented data standards across industry players effectively slowing down the

adoption process and increasing the technical difficulties of implementation.
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5.Analysis and Findings

This chapter aims to present and analyse empirical findings concerning the Maersk
case study with relation to the proposed research question as well as the suggested
theoretical propositions. Based on the semi-structured interview and document
analysis, this section demonstrates what the assumptions, objectives and outcomes

of the project in terms of decision-making processes were.

5.1 Pre-Implementation Decision-Making Context

As mentioned in the previous chapters, making decisions along the supply chain is a
complex activity with multiple variables and stakeholders to consider. Prior to the
implementation of the platform, decisions were made “on bilateral [or trilateral or
more] agreements with all the parties” with human oversight to coordinate and
orchestrate these processes. These included not only tasks on the operational level,
but also in the coordination and innovation area.

In Maersk the general structure of decision-making authority relied on policies
designed primarily by the upper management - at the director level or above,
involving only a small percentage of top management. These policies “delegated
decision authority within a policy framework,” allowing frontline workers to make
decisions on their own only in the scope specified in the policy.

Exceptions and cases outside of policy frameworks were also accounted for. In such
events, Maersk had designed decision matrices depending on the materiality of the
impact. During the interview it was described “usually as a financial impact of the
decision.” Should the decision fall out of the designed framework, it required

escalation and approval by a manager or other person with the appropriate authority.
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One can conclude that before TradelLens introduction, decision-making processes in
the supply chain were dispersed among many people and often coordinated
manually. The organization operated within codified rules determining how, by whom
and in which cases decisions should be taken. These policies and frameworks were
typically “designed and approved by this 1% of people in the company,” which
indicated the centralization of residual decision-making rights on the higher

management levels within the organization.

5.2 Intended Impact and Objectives of TradeLens

In order to fully grasp the innovation behind TradeLens, it is vital to depict what the
impact and results the project was supposed to deliver. According to project briefs
and press releases TradeLens’ primary objective was to promote collaboration,
efficiency and security in global trade, which held the promise of significant changes
to current processes (The World Economic Forum, 2019; Why Maersk and IBM’s
Blockchain Platform TradelLens Is Closing Down, 2023; Blockchain in the Maritime
Industry: TradeLens Case Analysis | Kaiko Systems, n.d.; Maersk and IBM Introduce
TradelLens Blockchain Solution, n.d.). The platform was supposed to accelerate the
digitalization of the global logistics industry by establishing a shared digital platform
based on blockchain technology.

According to the interview, the main hypothesis behind the blockchain technology
was that it allowed for more automation and streamlined various processes along the
value chain activities by utilizing smart contacts. Besides automation, the platform
was also supposed to introduce common data standards and “help with the
reusability of data between different parties,” which was addressing the longstanding

issues in the logistics industry.
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The intended smart contract use-cases within the project focused on automation of
operational and transactional processes, such as managing escrow accounts and
claims against insurance companies and enforcement of booking orders. Despite the
fact that during the interview the stakeholder mentioned also the potential to
automate execution of commercial orders and agreements, the project primarily
focused on repetitive tasks and operational aspects of the value chain, which are
characterized by a high degree of codifiability and are based on clearly defined rules.
Besides smart contracts, TradelLens was also supposed to support automatization of
workflows, such as, for instance, purchase order (PO) planning and managing PO
visibility. The objective here was to standardize data, which could have had an
impact on the operational processes, especially for customers using services of
multiple carriers along one route.

Summing up, TradeLens was designed in order to simplify the processes present in
global trade that up to date are manual and inefficient. By introducing a common
platform, Maersk hoped to increase efficiency and transparency among participants
of the supply chain. The potential impact on decision-making processes was
expected to come from the unification and standardization of data, as well as the
ability of smart contracts to automate repetitive processes, which ultimately led to

streamlined decision-making processes in the operational area.

5.3 Implementation Reality - Level of Codification and

Ecosystem Adoption

This section focuses on the actual extent to which blockchain features, such as
codification, automation and execution of smart contracts, were implemented across

the global trade ecosystem. Since the data from secondary sources did not provide
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significant insights about these areas, the interview data is the primary source of
information about these aspects.

The interview revealed that the company already had all the policies and processes
designed and codified, even before the implementation of blockchain technology.
This is a significant piece of information as codified rules constitute a basis for
adoption and later implementation of smart contracts.

Nevertheless, despite the initial hypotheses, mapped processes, codified rules and
general assumptions of application of the blockchain technology, the project
stakeholder admitted that the project “did not have smart contracts implemented at
scale” when the project closed. It means that there were experiments and
proof-of-concepts with regard to implementation of smart contracts, however, in the
end they did not constitute an extensive part of the project and were looked at more
as an experiment and additional function.

This lack of their implementation at scale was caused by the lack of full adoption
among supply chain participants. As mentioned before, in order for the project to
work, it required all parties to be on board, which ultimately was not achieved. It
indicates that the technical and operational readiness does not translate into maturity
of the ecosystem as a whole. Difficulties in adopting the critical mass were due to the
complexity of processes and coordination among multiple partners with varying
levels of digital and operational maturity, also in terms of codifiability. Additional
obstacle was the lack of engagement from key process participants, such as
financial institutions, which “were not on the platform at that time.”

As mentioned before, despite lack of widespread implementation, some aspects of
automatization were introduced, especially in the areas of order management and

visibility. An electronic bill of lading with a component to track the visibility of the
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shipment might serve as an example here. However, these improvements concerned
data standardization much more than the codification of decision-making processes
in the ecosystem.

Regrettably, the reality of implementation of TradeLens was quite different from its
initial assumptions and far from realization of its full potential. The main limitations
stemmed not from the technology itself, but rather from lack of wider adoption and
engagement of all the necessary parties in the value chain activities. This had direct
implications on the influence of the platform on any decision-making processes along

the logistics process.

5.4 Observed Influence on Decision-Making Authority

Distribution

The following section directly addresses the question of if and how decision-making
authority changed in the TradelLens project. Based on the interview with the project’s
stakeholder, the decision-making processes “did not change significantly” and did not
influence the distribution of authority to a great extent within the logistics ecosystem.

The most compelling argument stems from the direct quote that “It cannot change it.
It did not change it because you need to drive significant adoption in order to do
that.” This part suggests that lack of critical mass adoption was the main reason why
there was no significant impact on the decision-making processes and authority
distribution. Lack of all parties on board made it impossible to implement the system
in full and observe how decision-making changed over time.

Moreover, even in terms of implementation of smart contracts and automation of
operational processes, the stakeholder explained that smart contracts were

programmed in a way to “not be allowed to take a discretionary decision.” They were
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programmed and executed in terms of decisions that were previously determined by
existing and codified policies and practices, alike specific decision-making rights.
The authority still remained within human decision-makers on the highest level of the
organizational hierarchy.

The interviewee also admitted that blockchain “might not necessarily change how the
decisions are being made, but maybe only facilitate that or maybe make the whole
process faster and more efficient.” In other words, the main impact blockchain might
have on the decision-making processes and distribution of authority might be in
terms of speed and efficiency rather than shift in authority distribution.

Automation was mentioned as an area where decision-making authority could be
more decentralized across organizational hierarchy and allow for more discretion
and quicker decisions among frontline employees. Once a previously manual
decision has been automated, frontline workers would not have to spend time on
checking in person and entering the data, but rather would be supervising whether a
smart contract was executed properly. This would grant him additional authority
leading to more decentralization of decision-making authority. However, this would
be dependent on the company and its readiness to accept higher risk, both financial
and operational.

Lastly, exceptions to the standard policies and rules remained in force. The
interviewee explained that in such cases the frontline workers and even lower-level
managers will “cover themselves and they will go to their manager” indicating that
blockchain might not have influenced previously set rules and chain of command in

terms of decision-making authority.
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5.5 Synthesis of the Findings in Relation to Research

Question/Discussion

The following chapter aims to examine the research question guiding this thesis:
How did the implementation of blockchain technology influence the distribution of
decision-making authority in an international logistics corporation? Having the basis
built up on the TradelLens project analysis, this section will synthesise the findings in
order to address the research question.

The thesis was guided by two proposals. Firstly, that blockchain technology might
lead to higher degree of centralization of decision-making authority when a higher
degree of operational tasks can be codified on blockchain; and conversely, when
there is a lower degree of operational tasks codified on blockchain, the distribution of
authority of decision-making rights will be more decentralized within the
organizational hierarchy.

Before the implementation of the Tradelens project, the supply chain activities
landscape was characterized by established, yet very complex processes. The
workflows were slow and prone to errors. The companies usually worked on the
basis of mutual agreements that determined the flow of goods and information
between the parties. The decision-making authority, especially in large logistics
corporations, were determined within policies set up at the very top of the
organizational hierarchy with lower-level managers and frontline workers acting
within the power given by policy, for instance, checking and confirming the arrival of
a shipment. However, exceptions and cases falling out of the policies still required

the approvals of higher-level managers, which indicated a hierarchical approach.
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TradelLens was introduced in order to digitize global trade with the use of blockchain
technology. Its primary goal was not to revolutionize decision-making processes, but
the concept of smart-contracts and automation of routine tasks meant that a
byproduct of these innovations was the change in distribution of authority within
organizational hierarchy.

Due to the fact that the project was shut down before the full implementation of smart
contract features creates significant limitations in the assessment of the exact impact
of the technology on decision-making authority shifts. One can assume that in a case
of full adoption of blockchain technology with its capabilities and with all the
necessary parties on board, it could have a significant impact on authority
distribution within the hierarchy, especially with a high degree of codification of
operational tasks. Instead of radical transformation, the impact of the technology was
mostly shaped by already existing policies and operated within them.

One of the main technological features of blockchain technology is its automation
and programmability of smart contracts. The interview revealed that the potential for
automation and streamlining of operational tasks was there. One must not forget that
everything was programmed upon already agreed rules. These were set up at the
highest hierarchical levels, which centralizes the authority. Therefore, blockchain in
this context is used more as a tool or a vehicle to execute central policy rather than a
tool for decentralization and/or distribution of authority across various organizational
levels. Although automation might add up to the efficiency of frontline workers or less
supervision when the whole process is algorithmically verified, it does not introduce
changes within the policies and rules. Frontline workers still execute tasks according

to policies and not according to their inherent knowledge.
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Geneally, TradeLens as a tool to streamline operations in the supply chain was
successful. It digitized documents and eradicated manual processes alongside
increased transparency and traceability allowing the clients to track the flow of goods
and information. This indicates a certain level of delegation of control and access to
this previously difficult to obtain information over to the client. Nevertheless, it did not
indicate any fundamental shifts within the internal hierarchies in terms of decisions
requiring more knowledge and experience that still remained to be made by the
specified higher-level managers/executives. The platform served more as a tool to
improve the process rather than to redistribute decision-making rights across
organizations.

Additionally, the ability of an organization to deal with exceptions and unexpected
cases is a key component that shows how decisions are being made. The interview
data suggests that TradelLens did not influence the company’s approach to solving
exceptional issues. Decisions and cases were escalated up the hierarchical tree
according to their impact with the most important ones reaching the executive levels.
This ensures that exceptions to the policy were managed by people with respective
authority and responsibilities, and blockchain was not prepared nor introduced in
order to change them.

Nonetheless, the analysis of TradeLens case allows for an initial assessment of the
research propositions. The first one, stating that blockchain might lead to more
centralization of residual decision-making rights when more operational tasks (in
comparison to coordination tasks) are codified on blockchain, can partially be
proven. The codified rules pertaining to operational tasks are indeed prepared by the
higher-level managers. If these are later codified on blockchain, their execution is

more rigid and monitored, but also automated. This leads to lower-level managers
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and frontline workers having less or streamlined operational tasks with authority
being shifted towards the policy makers within the company.

At the same time, for the second proposal there is less direct evidence. When less
operational tasks are codified and programmed into blockchain (compared to
coordination tasks), the more decentralized the residual decision-making rights are
across the company. However, the interview suggests that even then frontline
workers were acting according to the policies and responsibilities specified there. It
might have been also due to the fact that TradeLens did not adopt and launch fully
smart contracts, and therefore effects could not have been observed.

Summing up, TradelLens case shows that blockchain’s role in the distribution of
decision-making rights within the organization might not be the only force shaping
this. Policies and internal rules seem to be a vital determinant of how authority is
distributed across companies. In TradelLens blockchain acted as a tool for efficiency
and speed rather than a catalyst for redistribution of decision-making rights. The
mass adoption that could cause significant shifts in the allocation of decision-making
rights was not achieved, leaving hierarchies and policies intact.

Addressing the research question directly, the TradelLens blockchain based platform
did not significantly influence the distribution of decision-making rights. The authority
over establishing policies, dealing with exceptions and defining collaboration rules
largely remained centralized in the organizational hierarchy. Despite blockchain
offering significant improvements in terms of efficiency of operations and
coordination, it did not change who held the authority to make key decisions.

At this point one must also acknowledge the limitations of this study. The early

termination of the project made it impossible to observe changes in the long-term

53



and lack of full-scale adoption of smart contracts to assess the extent of possibilities
of programmability of different tasks, both operational and coordination tasks.

Nevertheless, the results of this single case study, especially considering the
limitations of the study, method and the platform itself, indicate the transformative
potential of the technology. More cases of adoption of blockchain technology are
needed in order to further examine the topic in terms of distribution of authority.
Research focused on companies successfully utilizing blockchain technology in their
operations might shed additional light onto the complex interaction between
technology and dynamics of the redistribution of decision-making rights within

companies.
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6.Conclusion

The aim of the thesis was to shed more light on how new technologies can change
how decisions are being made in organizations. The main objective was to
investigate the phenomenon of impact of blockchain on distribution of authority within
an organization based on Maersk's TradelLens project. To investigate this, the study
was approached from an exploratory perspective of a single case study. The
foundation was built on a semi-structured interview with a project’s key stakeholder
and complemented by press releases and publications.This question was
approached from the perspective of shifts in distribution of residual and specific
decision-making rights in organizations.

The main findings indicate that the influence of technology on authority distribution
and decision-making processes was limited by organizational and ecosystem-related
factors. The theoretical potential of the technology was not fully realized. This is due
to several reasons, which include lack of adoption of smart contracts at full scale, as
well as the overall lack of critical mass adoption among industry participants. These
obstacles effectively precluded the possibility to observe how blockchain would
influence authority distribution in the long term.

The direct answer to the research question of ‘How did the implementation of
blockchain technology influence the distribution of decision-making authority in an
international logistics corporation?’ is that it did not significantly influence the
authority distribution and how decisions are made across organizations.

The authority to set policies and handle exceptions remained centralized within the
responsibilities of the top management. Blockchain was used primarily for efficiency,

transparency and automation, however, its operation was still within company
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policies and structures, which are the organizational answer to bounded rationality
(Simon, 1947). The platform did not become an autonomous decision-making tool,
but rather a means to execute existing policies determined according to the Property
Rights Theory (Hart and Moore, 1990; Sreckovic and Windspeger, 2023).

The thesis contributes to the current literature and research on blockchain
technology in terms of decision-making as it is still scarce. There are not many
companies and projects existing that allow researchers for a deeper investigation of
the phenomenon. This can be caused by the fact that blockchain technology is still
underestimated and/or companies do not see the transformative potential.
Nonetheless, the study also has its limitations. First of all, it is based on a single
case study, which limits the possibility to generalize its findings. Moreover, the fact
that the TradelLens platform was discontinued before it reached its maturity also
indicates that potential long-term impact of smart-contracts could not have been
observed. Lastly, the source of the information was a single semi-structured
interview, which complements the document analysis, but also constitutes a
subjective perspective.

The conclusions and limitations of the thesis also constitute a basis for future
research directions. The thesis presents insights that are at least partially aligned
with propositions suggested by Sreckovic and Windspeger (2023). Further research
could focus on investigating further these aspects across different industries or by
analyzing and comparing multiple cases, should there be more companies utilizing
blockchain technology for their operations and coordination tasks in the future.
Additionally, one could also focus on smart contract analysis, as they seem to be the

main driver behind the potential shifts in authority distribution within companies.
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