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ABSTRACTS

Blockchain technology has emerged as a transformative
innovation in supply chain management (SCM),
improving transparency, traceability, and efficiency.
This study adopts a multi-theoretical perspective by
integrating six organizational theories—Principal-
Agent Theory, Transaction Cost Analysis, Resource-
Based View, Network Theory, Institutional Theory, and
Information Theory—to examine the drivers and
implications of blockchain adoption in SCM. Each
perspective explains how blockchain mitigates agency
conflicts, lowers transaction costs, functions as a
strategic resource, strengthens collaborative networks,
responds to institutional pressures, and enhances
information processing. Using the tea supply chain as
an illustrative context, this study proposes a conceptual
framework linking blockchain features—such as
immutability, smart contracts, and decentralization—
with SCM goals including trust, accountability, cost
efficiency, and competitive advantage. The synthesis
provides insights for developing scalable and context-
relevant blockchain applications across supply chain
systems.
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1. INTRODUCTION

Without sensemaking, supply chain
companies would have struggled to
adapt to  disruptions, blockchain
adoption, and strategic growth (Tiscini et
al, 2020). Sensemaking theory helps them
develop blockchain solutions tailored to
their needs. Theories like network theory,
principal-agent theory, resource-based
view, and transaction cost analysis are
used to investigate the function of
blockchain in supply chain management
(SCM) (Treiblmaier, 2018). The impact of
blockchain on transaction costs and

governance is  examined  using
transaction cost theory (Schmidt &
Wagner, 2019). Six organizational

theories are included in research on
blockchain in SCM: resource-based view,
agency theory, institutional theory,
network theory, information theory, and
transaction cost analysis (Kummer &
Herold, 2020).

1.1. Principal agent theory

According to Jensen and Meckling
(1976), agency costs in Principal Agent
Theory are the sum of the principal's
monitoring fees, the agent's bonding
costs, and residual loss (Jensen &
Meckling, 1976). They arise when the
principle wants to keep an eye on,
control, and oversee the agent to make
sure the latter acts in the principal's best
interests. Since the principal knows
nothing about the agent's activities, he or
she must have some degree of faith in the
agent. Fayezi et al. identified "86 SCM-
related works on agency theory and
principal-agent relationships" (Fayezi &
Zutshi, 2012). Simply put, the principal's
primary difficulty is to select the correct
agent and establish a trusting
relationship.
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1.2. PAT contribution to the conceptual
framework

PAT, which examines the
relationship between principals (e.g., tea
producers or farmers) and agents (e.g.,

tea  processors or exporters), is
foundational to understanding how
blockchain technology can mitigate

agency problems in the tea supply chain.
In this framework, blockchain serves as a
transparent, tamper-proof system that
reduces information asymmetry between
principals and agents, thereby enhancing
trust and reducing the potential for fraud.
The theory informs the ICT infrastructure
construct in the model, as robust
technology helps ensure transparency
and accountability, which directly
addresses the challenges posed by agency
conflicts in the supply chain.

1.3. Transaction cost analysis theory

According to Transaction Cost
Analysis, the production and transaction
costs of different forms of governance
mechanisms are affected by the choice of
the most effective inter- and intra-
organizational structures (Coase, 1937).
Transaction costs encompass initiation
(information gathering and negotiation)
and post-initiation costs (control and

adjustment).  Different = governance
systems, such as markets or hierarchies,
may arise based on these costs

(Williamson, 1987). Transaction Cost
Analysis (TCA) provides a theoretical
foundation for SCM, addressing issues
like outsourcing, investment allocation,
and supply chain coordination (Grover &
Malhotra, 2003). Examples in SCM
include purchasing portfolio
management (Luzzini & Caniato, 2012),
suppliers' environmental practices (Tate
& Dooley, 2011), governance
effectiveness (Wacker & Yang, 2016), and
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transaction challenges (Stranieri & Orsi,
2017).

1.4. TCA contribution to the conceptual
framework

TCA is concerned with minimizing
the costs associated with exchanges
between parties, including information
costs, bargaining costs, and enforcement
costs. In the context of blockchain, TCA
highlights how the technology can
reduce these transaction costs by
automating contract execution, ensuring
data  integrity, and  eliminating
intermediaries. This theory contributes to
the data integration and automation

component of the  framework,
emphasizing that blockchain's
decentralized nature can streamline
operations, reduce operational
inefficiencies, and lower transaction costs
within the supply chain.

1.5. Resource based view theory

The Resource-Based View (RBV)
emerged as a counter to the positioning
school, which emphasized organizational
strategy (Porter, 1980). RBV argues that
only certain resources provide a
competitive edge, and an even smaller
subset drives long-term performance.
Halldorsson et al. note that the
application of RBV to this topic is limited
in existing literature. However, there is a
growing body of research that
emphasizes the relevance of this
theoretical framework and associated
opinions like material presence theory
(Hunt & Davis, 2008), to supply chain
management (SCM). Recent studies have
explored various dimensions of SCM,
inclucing the contribution of market
information to gaining a competitive
edge for transportation providers (Golicic
& Fugate, 2012), the process of inter-
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organizational learning (Manuj & Omar,
2013), the achievement of closed-loop
supply chain designs (Miemczyk &
Howard, 2016), and the identification of
antecedents for supply chain information
integration.

1.6. RBV contribution to the conceptual
framework

RBV posits that a firm's competitive
advantage is derived from its unique
resources, including  technological
capabilities. In  this framework,
blockchain technology is viewed as a
valuable, rare, and difficult-to-imitate
resource that can provide sustainable
advantages in managing the tea supply
chain. The RBV theory informs the
security and privacy aspect of the model,
as the technology ensures the protection
of proprietary information and sensitive
data, thereby enhancing the firm's
resource pool and contributing to
competitive differentiation.

1.7. Network theory

By focusing on the interpersonal
connections between the parties and the
mutual development of trust through
cooperative interactions and trade
activities, network theory aims to explain
the dynamics of inter-organizational
networks (Halldorsson & Kotzab, 2007).
To access external resources, businesses
must form partnerships, which create
both stable and dynamic networks.

Networks are established through
exchanges (social, business,
informational) and adaptations

(products, production, routines), which
strengthen connections within a firm's
network (Forsgren et al., 2015). Network
theory (NT) has been utilized in various
SCM areas, including joint ventures in
manufacturing (Carnovale & Yeniyurt,
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2014). The impact of strategic
partnerships (Klint & Sjoberg, 2003),
network centrality in environmental SCM
(Wichmann & Carter, 2015), and the
difference between networked and non-
networked enterprises in the software
industry (Kulmala & uusi-Rauva, 2005).

Table 2.1 compares the major features
of the four hypotheses. They all assume
some level of constrained rationality but
approach the problem from a different
perspective  when  exploring the
underlying item of interest. PAT focuses
on crafting optimal contracts to address
issues from asymmetric knowledge. TCA
examines organizational boundaries to
determine optimal size and governance
systems. RBV  explores internal
competencies for competitive advantage,
while NT analyzes dyadic interactions
within networks (Halldorsson & Kotzab,
2007).

1.8. NT contribution to the conceptual
framework

Network Theory focuses on the
importance  of relationships and

interactions among stakeholders within a
network. In the context of the tea supply
chain, blockchain technology can foster
greater collaboration and coordination
among the various stakeholders, from
small-scale farmers to retailers. This
theory contributes to the collaboration
construct in the framework, highlighting
how blockchain can facilitate real-time
data sharing, improve communication,
and strengthen relationships across the
supply chain network. By enhancing
network ties, blockchain technology can
reduce the risks associated with supply
chain disruptions and improve collective
decision-making.

2. METHOD

Table 2.1 outlines key aspects of each
theory, such as their focus, type of
relationships, and main area of interest.
Each theory offers a unique perspective
on SCM phenomena, and using multiple
theories together allows for a more
thorough analysis of complex research
topics than relying on just one theory
(Georgi & Darkow, 2010).

Table 1. Contrasts the major characteristics of the four theories.

Characteristics PAT TCA RBV NT
Behavioral Bounded Bounded Bounded Bounded rationality,
assumptions rationality, rationality, rationality, trust
asymmetric opportunism | trust
information,
goal conflicts
Problem Contract Efficient Internal Dynamic
orientation design governan competenc relationships
ce e embedded
structure developme in
nt networks

DOI: https://doi.org/10.34010/injiiscom.v8i1.18232

p-1SSN 2810-0670 e-ISSN 2775-5584



https://doi.org/10.34010/injiiscom.v8i1.18232

97 | International Journal of Informatics Information System and Computer Engineering 8(1) (2027) 93-111

Table 1 (Continued). Contrasts the major characteristics of the four theories.

Characteristics PAT TCA RBV NT
Key questions What is the | Whydofirms | Why do firms How do networks
most exist? differ? evolve?
efficient
contract?
Primary focus of Contracts and | Transaction Resource Inter-firm relations
Analysis incentives Attributes Attributes
Nature of relations | Division of | Market Access to | Access to
labor, failures complementar heterogeneous
ownership, y resources
control Resources
Primary domain of | Incentive Transactions | Organizational | Exchange and
interest alignment in resources and | adaptation processes
dyads capabilities

A thorough theoretical analysis of
blockchain lays important groundwork
for future theoretical advancement and
practical study. Decentralized decision-

making, distributed processing,
dependability, peer-to-peer
communication, data immutability,
automation, quick transaction

processing, minimal fees, transparency
with pseudonymity, and irreversibility
are some of the key characteristics of
blockchain technology (lansiti & Lakhani,
2017). Thanks to these characteristics,
more general ideas like data provenance,
security, privacy, authenticity, integrity,
enforcement, consensus, availability, and
responsibility are generated, which have
important  managerial  implications
(Tapscott & Tapscott, 2016). These
elements can have a significant impact on
the logistics and supply chain
management industries.
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Table 2.2 illustrates the integration of
blockchain features into the four theories
using the framework from Table 2.1. This
table's  structure, adapted  from
Halldorsson & Kotzab (2007) for third-
party logistics, applies the characteristics
of the four theories in Table 2.1 to
blockchain technology (Halldorsson &
Kotzab, 2007). The most important
findings state that smart contracts CAN
eliminate information similarity from a
PAT perspective (Contracts, 2017). TCA
can assist in explaining how blockchain
technology will impact organizational
borders and how it will change the costs
of both intra- and interorganizational
transactions (Cocco & Pinna, 2017). RBV
can aid in resource allocation to acquire a
competitive advantage. Certain
advantages are projected to become
obsolete as a result of blockchain's special
qualities, while fast adopters may also
benefit from strategic opportunities.
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Finally, the blockchain's claim to generate
"trustless trust" (Werbach, 2017) can be
thoroughly examined using NT.

There has been an increasing need for
middle-range theories (Stank & Pellathy,
2017). Unlike broad, general theories,
middle-range theories are more narrowly
focused, aiming to provide a detailed
understanding ~ of  the  reasons,

mechanisms, and conditions under
which specific outcomes arise (Astbury &
Leeuw, 2010). Additionally, theories can
be categorized based on their
methodological approach, “which may
involve analysis, explanation, prediction,
a combination of explanation and
prediction, or prescription (Gregor,
2006).”

Table 2. The theoretical framework applied to blockchain-based SCM research.

Characteristics | PAT TCA RBV NT
Behavioral Increased Contractual Trust ij Inter-
assumptions information | agreements transactions, organizational
transparency| Investments, knowledge trust, informatio
divestments Transfer sharing
Problem Contract Outsourcing  an{ Resource Design g
orientation design  an( insourcing allocation  an{ communication
execution, development and transactions
supervision
Key questions How does thh How  does  thl What blockchairy To what exter
blockchain blockchain related resource does th
impact change transactio] generate blockchain
contract costs? competitive replace persong
efficiency? advantage? trust?
Primary focus d Smart Costs of intra- Competitive Relationships i
analysis Contracts t| and inter- consequences the network
control agent| organizational of
transactions resource
reallocation
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Table 2 (Continued). The theoretical framework applied to blockchain-based SCM

research.
Characteris PAT TCA RBV NT
tics
Nature of | Harmoni Arm’s length Blockchain as | Contractual
relations zing relationships a new | relations,
conflicti \E competence, personal
ng goals strategic complement Relations
relationship ary
resources
Primary Alignment Optimization Identification Mutual
domain  of of of transaction and adaptation of
interest conflicting costs, asset development relations
interests specificity, of core through
with smart | change of costs competencies blockchain
contracts technology
Table 3. Integrated conceptual framework components.
Oreanizational Key Constructs in
8 the Tea Supply Blockchain Contribution
Theory .
Chain
.. Trust, Reduces information asymmetry,
Principal-Agent . -
Accountability, enhances traceability and trust
Theory (PAT) S
Monitoring between farmers/exporters

Minimizes negotiation,

Transaction Cost Governance, Cost monitoring, and enforcement

Analysis (TCA) Efficiency costs via smart contracts and
automation
Competitive Positions blockchain as a rare,
Resource-Based Advantage, valuable, inimitable resource for
View (RBV) Technology as a !

differentiation

Strategic Resource
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Table 3 (Continued). Integrated conceptual framework components.

Organizational Key Constructs in
8 the Tea Supply Blockchain Contribution
Theory .
Chain
Enhances stakeholder
Network Theory Collaboration, Inter- | connectivity, real-time data
(NT) firm Relations sharing, and joint decision-
making
Regulatory Explains adoption due to
ey . pressures from government,
Institutional Theory | Compliance, e
. certifiers, and global market
Normative Pressures
standards
. Improves data availability,
Information Theory Data anhty, . reduces distortion, ensures data
Processing, Integrity | . .14
immutability and transparency

2.1. Conceptual framework

According to Creswell & Creswell
(2018), the conceptual framework is a
symbolic depiction of the relationships
that a phenomenon exhibits inside a
system or process (Creswell & Creswell,
2018). It is laid out in a way that makes
predictions possible. (Jajodia, Kunii, &
Selvberg, 2001) notes that a model is an
idea that depicts how things function and
is used to explain how observations and
theories fit together. In line with the
aforementioned definitions, (Ludewig,
2003) states that a model must have three
primary characteristics, namely a)
mapping, which indicates that the model
is built on an original concept; b)
reduction, which indicates that the model
only includes a subset of the original
attributes; and c) pragmatic, which
indicates that the model must be
functional enough to replace the original
for a certain purpose. The analysis of the
literature showed that the current
systems for supplying tea have not been
able to provide a high degree of
information correctness, scalability, or
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system reliability. In addition, trade
transparency is a significant concern, and
the current framework makes it
challenging to resolve traceability system
problems. That example, because of a
centralized or distributed architecture, it
is nearly hard to stop counterfeiting or
stop fraud (Ayan et al., 2022).

Additionally, there is still much
reliance of the centralized cloud
infrastructure for the use of current IOT
solutions and this leads to the lack of
transparency and faces security threats
such as auditability, availability, and data
lock in and confidentiality (Tawalbeh et
al, 2020). Blockchain technology has
proved to be promising in addressing
these problems which in turn leads to
control and  secure traceability,
immutability of data and creation of real
trust in the IT solutions which have better
low costs. However, Blockchain
mechanism is largely dependent on
excellent ICT infrastructure, data
integration,  collaboration = between
stakeholders, security and privacy of the
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whole management chain, and the

automation of end-to-end processes.

2.2. Conceptual framework diagram

[External Environment / Institutional Pressures]

Blockchain Adoption in Kenya’s Tea Supply Chain

Agency Conflicts Transaction Costs

(PAT) (TCA)

Data Processing & Communication

(Information Theory)

Resource Value

(RBV)

Network Relations

(NT)

Stakeholder Expectations

(Institutional Theory)

Fig. 1. Conceptual framework diagram.

Core Constructs:

e Drivers: Trust, regulatory
compliance, cost savings,
competitive advantage, data
quality

e Barriers: Lack of
infrastructure, stakeholder
resistance, high investment
costs, institutional voids

e Outcomes: Improved
transparency, cost efficiency,
collaboration, governance,
traceability

3. RESULTS AND DISCUSSION
3.1. ICT infrastructure

The adoption of Blockchain smart
contracts for tea supply chain
management requires a technological
infrastructure that is adequate, efficient,
and accessible to all stakeholders. It must
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be compatible with the operations within
the entire chain system, business
processes, and other information
systems. In terms of scalability, the
technology must be large able to transact
more information in one second.
However, the Blockchain technology put
in place should not be too complex for
stakeholders to understand both in
business and technical perspectives
including the inability to solve
transactional errors.

Further data suggests that innovation
capabilities can reduce supply chain risks
by lowering truckload and, consequently,

cost, improving supply chain
performance. This includes embracing
new technologies like BLCT for

converting and reconfiguring current
resources (Wang, 2020). With the use of a
shared database, secured system, and
better decision making, the Blockchain
eliminates the middleman, human
mistake, and paperwork (Yadav & Singh,
2021). At the moment, Africa's use of
blockchain technology is limited by small
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ranchers' lack of specialized skills and
flexible/web access. On the other hand,
the application of BLCT might raise
overall operation (Kamble, 2020).

In a similar vein, the expense of
implementing technology and related
systems may generally be prohibitive (Shi
& Yan, 2016). The deployment of new
technologies typically results in increased
expenses because it requires specialized
training for a larger number of users to
become comfortable with complex
technologies like blockchain (Gallardo,
G., Hernantes, J., & Serrano, N, 2018).
However, calculating the costs associated
with the use of Blockchain technology is
not simple or easy. Determining the
expenses associated with transactions,
operations, and maintenance is also
necessary for supply chain management
provided by blockchain technology
(Wong et al., 2020a).

3.2. Data integration and automation

Data integration allows for inter-
communication and interoperability
across a system that ensures data sharing
among the stakeholders within the
supply chain management.  This
enhances verification by players in the
industry, increases information accuracy,
eliminates duplication during sharing,
and makes data accessible at all levels of
the supply chain. In addition, integration
improves the Blockchain systems
accountability, quality of data, and
addresses  challenges of sharing
information.

One arrangement is for the
organizations being referred to consent to
concentrate their information on creation
and stock allotment choices in a typical
storehouse. Nevertheless, consider the
kind of cooperation it would require:
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Regardless of whether they are rivals or
allies, all complex organizations would
have to acknowledge focused choices and
trust one other with their information. A
Kanban framework would be used by
organizations to manage creation and
place orders with one another.

Moreover, integrative supply chain
management can support businesses in
achieving sustainable supply chain
performance by fostering internal
incentive to use green supply chain
integration = techniques and more
effectively allocate resources in order to
meet environmental objectives. While
customers can drive demands linked to
social issues by offering genuine product
feedback, suppliers can split the expenses
of going green and boost economic
performance (Han, Z., & Huo, B, 2020).
Blockchain technology can be a reliable
means of maintaining records, but
several studies have raised concerns
concerning the processing of
unprocessed data, like in the case of
Internet of Things sensors. Consequently,
it may be difficult to ascertain whether
raw data is authentic in the first place
(Jiang et al, 2020). In the meantime,
suppliers might be  strategically
encouraged to assume accountability for
their goods and give accurate
information from the start by utilizing the
unchangeable recording.

3.3. Automation of end-to-end processes

The adoption of  Blockchain
technology for tea supply chain
management require automation of
process so as to enhance transparency,
verification; improve trust among
stakeholders, and accuracy of

transactions. Automation will equally
create a common data identifier for
recording farmers’ information. Even
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though Blockchain has only been around
for ten years, it has already opened up a
world of potential uses. If Blockchain
hadn't been for its exceptional
characteristics, such decentralization, the
technology wouldn't have broken out
from Bitcoin to develop into a disruptive
innovation that affects numerous non-
financial sectors in addition to finance.
Blockchain technology is particularly
well-suited  for  scenarios  where
ownership histories are necessary.

They would, for example, propose a
strategy to combat music and movie
piracy without making it illegal to
purchase, sell, inherit, or give away
digital media. They also set the stage for
a variety of public services, such as
welfare and health benefits, and they
offer self-executing contracts that allow
businesses to run independently of
human oversight. By enabling voters to
possess a copy of the voting records, they
could be utilized for Blockchain-enabled
electronic voting (BEV) (Di Angelo &
Salzer, 2023). e-Science is another
noteworthy Blockchain application that
deals with the trust in scientific research
by providing a way to audit and validate
the validity of study findings.

However, a number of proposals
have been made for using Blockchain in
the healthcare industry, many of them
have to do with electronic health records
(EHRs). One of these ideas is to verify
patients and healthcare providers using
blockchain technology, allowing EHRs to
be shared. Furthermore, because
distributed data, proof of work, and
cryptographic public/private key access
are intrinsic features of cryptography, an
interoperable Blockchain may be able to
enhance data integrity while also
safeguarding patients' digital identities.
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Blockchain applications for bitcoin
and other cryptocurrencies are by far the
most well-liked ones. Therefore, it is
believed that financial services would
lead the way in implementing blockchain
technology (Di Angelo & Salzer, 2023).
Examples of these services include
transaction validation and international
payments. One of the relative benefits of
cryptocurrencies is their ability to
facilitate cross-border payments. They
reduce the need for middlemen, allow
instantaneous transfers at a reduced cost,
and shorten the time it takes to validate
funds. Digital tokens that can be issued
by a reliable authority to meet the needs
of participating parties can potentially
represent the transacted asset through the
use of a distributed ledger. This helps
with payment processing, gets rid of
paperwork for things like title transfers,
and minimizes transactions getting
interrupted (Sokolenko et al, 2019).
Regarding transaction validation, a
system based on blockchain technology
does thorough professional validation
just once, using the validated
identification document for all ensuing
transactions. As property, attestations,
licenses, and other forms of authoritative
power accumulate over time, the identity
may also change (Ajuwon et al, 2021). A
consensus protocol—a method for
upholding a single, universally accepted
version of the transaction history —is
necessary for blockchain. Cryptocurrency
networks employ a sophisticated
technique known as proof of work as they
are peer-to-peer and decentralized. It
guarantees that the majority of network
users approve of every transaction, but
regrettably, it also slows down the
addition of new blocks. As a result, it is
too late to even consider handling the
number and speed of supply chain
transactions.  Fortunately,  building
consensus doesn't require the verification
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of-work technique if a Blockchain is
private and permissioned. Who gets to
add the next tile to the Blockchain can be
determined using simpler techniques. A
cooperative convention is one method
that allows members to add a square
pivot at their fixed request. Since all
members are known, a malevolent
entertainer would be found in the event
that it utilized its chance to adjust the
chain in an unsafe or ill-conceived way.
Furthermore, debates can be settled
effectively by members' approving past
blocks.

3.4. Collaboration

Blockchain smart contracts for tea

supply chain management require
cooperation among all stakeholders,
organizations. =~ The support from

government and its agencies is equally
important in terms of provision of
inceptives, legislation of the right policy
framework for its adoption, and
sensitization about the technology. There
must be elaborate laws that will protect
its users, define how issues are resolved,
and impede interference of its usage. The
stakeholders must ensure that the
Blockchain system is has the relevant
technical capacity to handle the
technology and its applications to
enhance its competitiveness for general
improvement in productivity and
performance of professionals and clerical
employees. However, the Blockchain
system adopted must be relatively
affordable in both hardware and software
facilities costs as well as the entire
investment needed to implement it.

Furthermore, "one version of the
truth" for every product is how
blockchain is frequently described. It is a
record-keeping system used to document
financial transactions, such as bills of
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lading. Every step of the supply chain is
covered; every stage is automatically
recorded, from shipping and serialization
to receiving and installation. The
foundation  of  this system @ is
unquestionably transparency, audibility,
and trust. Every participant has equal
access to the data. If an individual among
the participants attempts to commit
fraud, they will be immediately
considered a threat and their system will
be out of sync. It effectively discourages
the actions of malware. If a participant
attempts fraud, they are immediately out
of sync with the system and flagged as a
threat, effectively deterring malicious
behavior. All supply chain parties, from
raw material suppliers to customers,
must use blockchain technology instead
of paper documentation.

Stakeholders can provide data, check
transactions, and register as authorized
users to access historical information. As
the ultimate users, customers will also be
entitled to request and evaluate a
product's history. Incorporating all
pertinent stakeholders can enhance
information efficiency and openness, but
it can also pose difficulties due to
differences in = knowledge  and
infrastructure. The introduction of
blockchain technology and infrastructure
fees may make it more difficult for
developing countries and small and
medium-sized enterprises (SMEs) to
adopt innovative ideas. Kamilaris et al.
(2019) note that most blockchain projects
are based in developed countries
(Kamilaris et al, 2019). To make
blockchain accessible to SMEs, it should
be easy to deploy, cost-effective, and
user-friendly (Leong et al., 2018). Perboli
et al. (2018) created a blockchain model
for SMEs using Hyperledger Fabric,
finding that cost savings from blockchain
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can outweigh its implementation costs
(Perboli et al., 2018). They suggested that
integrating Blockchain into part of a
system is often more practical than
overhauling the entire system.

Because Blockchain is an open
database, user rights and trade secrets
need to be protected through policies. Tse
et al. (2017) analyzed the external factors
affecting  blockchain  deployment—
political, economic, social, and
technological —using PEST  analysis.
They recommended that governments
use Blockchain to improve supply chain
transparency and reduce food safety
risks, noting interest and support from
various nations and authorities (Tse et al.,
2017). China, for instance, has started
projects linked to blockchain technology
and produced a White Book on the
subject. Global Blockchain standards
were another project that ISO Blockchain
(TC307) was working on. Thus yet, the
food supply chain domain lacks a
rigorous Blockchain policy.

Furthermore, regulatory support
points to laws and policies that are
important for encouraging the use of
blockchain technology (Shi, P., & Yan, B,
2016). Implementation is accelerated by
adequate and pertinent regulatory
support from the government and
regulatory bodies (Wong et al., 2020; Shi
& Yan, 2016). The deployment of BLCT
also requires financial support from
pertinent regulatory agencies (Wong et
al., 2020a). Studies on the application of
blockchain technology require regulatory
support. Priorities that must be
addressed before BLCT deployment
include regulatory uncertainty, other
intellectual property concerns, and
compliance (Wong et al, 2020).
Technology readiness and supporting
conditions are impacted by regulatory
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support, ~ which  also  influences
infrastructure implementation for BLCT
adoption and fosters trust (Wong et al.,
2020Db). Effective technology
implementation requires the support of
top management (Dubey, 2018).
Management will assist staff members in
becoming knowledgeable about and
utilizing blockchain technology if its
adoption shows profitable and resolves
cost issues (Wong et al., 2020a). Thus,
TMSU, or top management support, is a
crucial component of blockchain
adoption.

Building confidence in gathering of
accomplices with which to share
information on a blockchain will involve
conquering a few difficulties. One is the
requirement for an administration
instrument to decide the principles of the
framework, for example, which can be
welcome to join the organization, what
information is shared, how it is
scrambled, who approaches, how debates
will be settled, and what the degree is for
the utilization of IoT and savvy contracts.
Another difficulty is figuring out how to
make information about the quantity or
age of products in the supply chain more
visible in order to mitigate the potential
influence that blockchain may have on
decisions about pricing and inventory
allocation. It is challenging to predict
where the costs and benefits of this
simplicity will be borne within the
production network.

3.5. Security and privacy

Blockchain smart contracts for tea
supply chain management adoption
require strong security and privacy for
the sensitive information the platform

will handle. The stakeholder must
confidently feel secure sending or
uploading  their =~ companies or
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organizations data on the platform. This
is what will make the system
stakeholders  transacting  business
through the Blockchain mechanism.

Even with the security of the
Blockchain record, there remains a risk
that a tainted or fake product could be
mistakenly labeled and added to the
supply chain by dishonest actors.
Another peril is off base stock
information coming about because of

mix-ups in filtering, labeling, and
information passage. However,
organizations are tending to these

dangers in three ways. In the first place,
they are rigidly leading actual reviews
when items initially enter the inventory
network to guarantee that shipments
match Blockchain records. Second, they
are developing decentralized
applications (dApps) to track items
throughout the supply chain, verify data
integrity, and interact with the
blockchain to prevent errors and fraud.
The blockchain record helps trace the
source of any suspected counterfeit
goods or mistakes. Third, businesses are
enhancing blockchain reliability by using
IoT devices and sensors to automatically
scan items and update records on the
blockchain without human intervention
(Tentama, 2020).

4. CONCLUSION

This study underscores the value of
employing a multi-theoretical lens to
investigate blockchain adoption in
supply chain management. Each of the
six organizational theories contributes
uniquely to a comprehensive
understanding of how blockchain can
address complex challenges within
modern supply chains. Principal-Agent
Theory highlights blockchain's potential
in reducing information asymmetry and
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aligning incentives; Transaction Cost
Analysis illustrates its role in minimizing
coordination and enforcement costs; the
Resource-Based View positions
blockchain as a strategic asset; Network
Theory reveals its power in enhancing
stakeholder collaboration; Institutional
Theory explains the influence of
regulatory and normative pressures on
adoption; and Information Theory
emphasizes blockchain’s ability to
improve data processing, storage, and
integrity. Together, these theories
illuminate not only the transformative
promise of blockchain but also the critical
organizational, relational, and systemic
factors that mediate its effective
implementation. This integrative
approach lays the groundwork for a
deeper, more strategic application of
blockchain in SCM while contributing to
theoretical advancement in operations
and logistics research.

RECOMMENDATIONS

(i). Adopt a Context-Specific

Theoretical Approach:
Practitioners and researchers
should tailor their blockchain
strategies based on the most

relevant theories applicable to their
specific supply chain contexts. For
instance, in trust-sensitive
industries like food and agriculture,
Principal-Agent =~ Theory  and
Network  Theory @ may  be
particularly valuable.

(ii). Leverage Blockchain as a Strategic
Resource: Organizations should
recognize blockchain not just as a
technology but as a rare and
inimitable resource (RBV) that can
generate sustainable competitive
advantages,  especially =~ when
integrated with existing capabilities.
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(ii).

. Strengthen

Minimize  Transaction  Costs
Through Smart Contracts: Supply
chain stakeholders should use
blockchain-enabled smart contracts
to automate compliance, reduce
bargaining costs, and streamline
inter-firm transactions, as
recommended by Transaction Cost
Analysis.

Supply Chain
Networks: Firms should wuse
blockchain to foster deeper
collaboration among supply chain
actors, enhancing transparency and
real-time communication in line
with Network Theory.

Align with Institutional
Expectations: Organizations must
consider institutional pressures
(e.g., legal, normative, and
cognitive) when adopting
blockchain to ensure compliance
and legitimacy, particularly in
regulated sectors.
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