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Abstract

Purpose: Blockchain Technology (BCT) promises significant advancements in traceability, transparency,
and process efficiency in supply chain management (SCM). Despite BCT's potential and the growing
interest in the technology, theoretical exploration of BCT adoption in SCM remains limited, particularly in
the automotive industry. This study aims to utilize the Unified Theory of Acceptance and Use of Technology
(UTAUT) to explore BCT adoption in the automotive industry’s supply chain.

Methodology: This research uses an inductive qualitative approach with multiple case studies. It includes
Semi-structured interviews with stakeholders in the automotive sector. The sample includes 15-20
participants who have applied or tested BCT projects, representing diverse BCT features and different
supply chain perspectives.

Findings: Expected findings suggest that specific BCT features, such as public versus private blockchains
and their consensus mechanisms, significantly impact perceived ease of use and usefulness. These factors
will likely influence BCT adoption decisions in the automotive industry’s SCM.

Contributions: The study will benefit supply chain managers and decision-makers by helping them better
understand key factors influencing BCT adoption, which can aid in developing strategies for successful

implementation.
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Limitations: The study's qualitative approach and limited sample size may affect the generalizability of the
findings. Future research could address these limitations by employing quantitative methods and expanding
the sample size to include a broader range of participants across different regions and automotive sub-
sectors.

Originality/Value: This study is novel in its focus on BCT adoption in the automotive industry using the
UTAUT framework, providing a detailed understanding of individual and organizational acceptance factors

that other models, like diffusion theories, may not capture.
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1. Introduction

Blockchain technology (BCT) offers decentralized peer-to-peer transactions and a distributed ledger for its
records. This ledger is enabled through immutable and tamper-proof records. Unlike traditional centralized
solutions for information flows between Supply Chain (SC) partners, the records in BCT are verified by
consensus mechanisms and secured through cryptographic means (Nakamoto, 2008; Beck, 2016; Lumineau
et al., 2021). With such features, BCT promises to address the economic, environmental, and social
complexities in Supply Chain Management (SCM) (Kshetri, 2018; Wang et al., 2018; Saberi et al., 2019).

BCT application within SCM has attracted significant attention from academic scholars and
industry practitioners due to its transformative and disruptive potential (Han and Fang, 2023). According to
a Gartner survey, two-thirds of respondents view BCT as a disruptive technology likely to impact business
and have plans to invest in it (Burton and Barnes, 2017). To further develop theoretical understanding, Zhu
et al. (2022) stated that many researchers have studied theories related to adopting BCT in SCM (Table 1).
However, none have exclusively focused on the automotive industry, despite its considerable interest in
BCT (Ahmed et al.,, 2022). One exception is Xu et al. (2022), who studied the TOE (Technology,

Organization, and Environment) adoption framework, but only for the German automotive industry.

To address the gap, our study focuses explicitly on the Unified Theory of Acceptance and Use of
Technology (UTAUT) and the Technology Acceptance Model (TAM) for the automotive industry. This

choice is justified since the automotive industry involves complex and extensive SCM processes. Thousands
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of parts are used in one car, covering multiple countries and including many stakeholders, such as suppliers,

manufacturers, and distributors (Xu et al., 2022).

The complex structure of the automotive industry SC poses considerable difficulties in
coordination, traceability, and efficiency. BCT may significantly enhance these areas, especially for OEM
(Original Equipment Manufacturer) items. Moreover, the automotive industry is leading the way in
technical advancements, making it an appropriate target for studying the integration of emerging
technologies such as BCT (Ahmed et al., 2022; Xu et al., 2022).

Table 1: Common Adoption Theories for BCT in SCM (Adopted from Zhu et al. 2022)

Common Adoption Theories of BCT in Key Findings References

SCM

Innovation/Technology Diffusion Theory

BCT diffusion stages vary significantly
by industry

(Grover et al., 2019;
Kar and Navin, 2021;
Wamba and Queiroz,
2022)

Early adopters gain a competitive
advantage.

(Woodside et al., 2017)

Permissionless diffusion is more
advanced than permissioned BCT
diffusion in SCM.

(Helliar et al., 2020)

Early adopters act as change agents.

(Kouhizadeh and
Sarkis, 2018)

Technology-Organization-Environment

Framework

Technological factors: benefits,
compatibility, transparency,
disintermediation, relative advantage.

(Orji et al., 2020;
Ghaleb et al., 2021;
Seshadrinathan and
Chandra, 2021)

Organizational factors: innovation,
learning capability, top management
support.

(Oriji et al., 2020)

Environmental factors: competition,
government support, partners'
readiness, standards uncertainty.

(Ghaleb et al., 2021;
Seshadrinathan and
Chandra, 2021)

The Unified Theory of Acceptance and Use

of Technology Model (TAM/UTAUT)

Adoption factors: performance, effort,
social influence, credibility, cost,
convenience.

(Hira et al., 2021)

Task-technology fit affects decisions.

(Liang et al., 2021)

Trust moderates adoption conditions.

(Sheel and Nath, 2020)
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BCT, however, is not one size fits all; it can be categorized into permissionless (public) and
permissioned (private) blockchains. Public blockchains like Bitcoin and Ethereum are open to anyone and
rely on decentralized consensus mechanisms like proof of work (PoW). These mechanisms ensure security
and transparency but can be energy-intensive and slower. In contrast, permissioned (private) blockchains
are restricted to specific participants, often within a single organization or a consortium. They typically use
more efficient consensus mechanisms like Practical Byzantine Fault Tolerance (PBFT) or Proof of
Authority (PoA), which offer faster transaction speeds and greater control but may sacrifice some

decentralization and transparency (Helliar et al., 2020; Kumar et al., 2020).

Therefore, this study is novel because it aims to explore BCT adoption using UTAUT, focusing on
perceived ease of use and perceived usefulness for different BCT types in automotive SCM. Specifically,

we want to answer the following research question:
o How do BCT features affect its adoption in the automotive industry SCM?

1.1 Why was the UTAUT theory selected to study BCT adoption in the automotive industry?

UTAUT, developed by Venkatesh et al. (2003), consolidates key variables from eight dominant theories
and models, including the Technology Adoption Model (TAM) and Innovation Diffusion Theory (IDT). It
focuses on performance expectancy, effort expectancy, social influence, and moderating conditions
(Venkatesh et al., 2003). According to Ahmed et al. (2022), widespread adoption in SCM applications is
still in its early stages, especially for the automotive industry (e.g., see Table 2). We think it applies more
to the agrifood SCM (e.g., Sharma et al., 2023).

Based on the previous discussion, the literature gap, and the purpose of this study, UTAUT was
chosen over diffusion theories because it offers a more thorough understanding of the factors influencing
individual and organizational acceptance. This makes it a robust and extensively validated framework for

predicting technology adoption (Tarhini et al., 2016; Sharma et al., 2023).

Table 2: Examples of BCT projects in the Automotive industry SCM (Adopted from Ahmed et al., 2022)

Organization Description News/ Company Websites

announcing the BCT project
Porche Traceability of plastics and tracking of CO2 https://shorturl.at/vDbOK
emissions through the entire SC for OEM

Lamborghini Provenance of car history and streamlining https://shorturl.at/L5XPG
vehicle authentication processes
BMW Visibility across the front lights SC https://shorturl.at/aG2HH
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Volvo Tracing row materials and metals (e.g. Cobalt)  https://shorturl.at/mk8cu
Kia and Monitoring of CO2 emissions for sustainable https://shorturl.at/ TEeQu
Hyundai procurement process

2. Methodology

This study uses an inductive qualitative research approach with multiple case studies to explore the adoption
of BCT in the automotive industry. Semi-structured interviews will be conducted with key stakeholders in
SCM within the automotive sector. The sample size will include 15-20 participants to ensure comprehensive

insights. The case selection criteria include:

e The selected cases should at least have applied or tested BCT projects in the automotive supply chain.
e The selected cases should represent diverse BCT features (e.g., BCT types or consensus mechanisms).
o Different SC companies are preferred to capture varied perspectives (e.g., suppliers, manufacturers,

distributors, retailers, and consumers).

The data will be collected through semi-structured interviews, allowing flexibility while covering core
guestions related to BCT adoption. The interview questions will focus on perceived benefits, challenges,

drivers, and contextual factors influencing BCT adoption.

Data analysis will involve coding and cross-case analysis to identify patterns and themes related to BCT
ease of use and usefulness by employing methods such as those proposed by Gioia et al. (2013). A
comparative analysis will also be conducted to contrast findings and understand varying levels of adoption

and influencing factors.

3. Discussion (expected)

The discussion will illustrate the study's empirical findings. Then, compare it with existing literature. This
is expected to provide new insights into the adoption dynamics of BCT in the automotive industry. We
expect to find that specific BCT features, such as public versus private blockchains and their consensus

mechanisms, significantly impact perceived ease of use and perceived usefulness.

These factors are likely to influence adoption decisions among automotive SC stakeholders. The
discussion will highlight how performance expectancy, effort expectancy, social influence, and facilitating

conditions affect technology adoption.
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4. Conclusion (expected)
The conclusion will summarize the key findings, discuss their implications for theory and practice, and

provide recommendations for industry stakeholders.

This study is expected to contribute to the theoretical understanding of BCT adoption in complex
SCMs such as those in the automotive industry. For instance, by Using UTAUT, we respond to Zhu et al.'s
(2022) call for more theoretical research in this field. Practically, the study will benefit supply chain
managers and decision-makers by identifying key factors that influence BCT adoption, aiding in developing

strategies for successful implementation considering different features of BCT.

Nevertheless, the study has limitations, including the qualitative approach's inherent subjectivity
and the limited sample size, which may affect the generalizability of the findings. Future research could
address these limitations by employing quantitative methods and expanding the sample size to include a
broader range of participants across different regions and automotive sub-sectors.
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