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Abstract: Global supply chains are increasingly exposed to transparency challenges, information asymmetry,
and vulnerabilities to fraud and counterfeiting. Blockchain technology can play a pivotal role by providing a
decentralized, tamper-resistant, and verifiable infrastructure that enhances trust and transparency across supply chain
networks. This paper presents a systematic literature review (SLR) of 33 peer-reviewed articles published between
2020 and 2025, following the PRISMA guidelines, to examine how blockchain improves transparency in supply
chains, identify key adoption barriers, and highlight emerging research trends and opportunities. The results indicate
that blockchain enhances transparency through data immutability, smart contracts, and real-time data sharing enabled
by IoT technologies. However, its adoption remains constrained by challenges related to scalability, interoperability,
regulatory uncertainty, implementation costs, and organizational culture, particularly among small and medium-sized
enterprises (SMEs). Emerging trends include the integration of blockchain with IoT and artificial intelligence (Al),
the development of consortium and hybrid blockchain models, sustainability-oriented applications, and privacy-
preserving mechanisms. Overall, the review highlights the transformative potential of blockchain to reshape secure
and ethical supply chains while emphasizing the importance of industry collaboration, regulatory clarity, and
organizational readiness for large-scale adoption.
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1. Introduction
1.1 Background and Motivation

Global supply chains, which involve numerous
stakeholders and geographical areas, are beset by
inefficiencies that compromise operational
performance, compliance, and trust. As a new
technology, blockchain provides a groundbreaking
solution in the form of secure and decentralized data
management, which allows transparency and
traceability. This is a systematic literature review (SLR)
of 33 peer-reviewed articles (2020-2025) in accordance
with PRISMA to investigate the application of
blockchain to improve supply chain transparency. It
answers three research questions that include how
blockchain promotes transparency (RQI1), barriers to
adoption (RQ2), and new trends and future research
directions (RQ3). This paper combines practice and
theory to present practical recommendations to
practitioners and policymakers on how to eliminate
technical, regulatory, and socio-economic barriers to
ensure the adoption of resilient and transparent supply
chain ecosystems.

1.2 Systematic Literature Review (SLR)

A Systematic Literature Review (SLR) is a rigorous
and structured protocol-driven approach to synthesize
scholarly knowledge so that researchers can combine
evidence from various studies in a transparent and
reproducible manner, with minimal intervention from
reviewers [21]. Unlike narrative reviews, which may be
selective or interpretive, SLRs are supposed to follow

pre-determined checklists and guidelines such as
PRISMA to ensure an exhaustive set of literature and
methodological rigor. A SLR is therefore warranted in
this particular case, given the massive and accelerated
growth of studies on blockchain-based supply chain
transparency since it was brought to the limelight in
2015 [16]. Transparency research regarding blockchain
is one introspective domain between supply chain
management, information systems, and operations
research and hence is benefited by the ability of the SLR
to amalgamate all disciplinary perspectives into given
consolidated knowledge synthesis [23].

Peer-reviewed studies published between 2020 and
2025 are the main focus of this review, which documents
the development of blockchain from theoretical
investigations to real-world, empirical applications in
sectors like manufacturing, food, logistics, and
pharmaceuticals where provenance, traceability, and
transparency are crucial [1, 16]. In order to identify
patterns, obstacles, mechanisms, and new trends in
blockchain-based transparency research, the review
used a structured search protocol, strict inclusion and
exclusion criteria, and thematic synthesis in accordance
with the PRISMA methodology [21, 10].

2. Method

The method used in this systematic literature review
(SLR) mimics the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
method, which is used to provide a systematic,
reproducible, and rigorous evidence synthesis of
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blockchain-based transparency in the global supply
chain [21]. PRISMA represents a standardization that
allows researchers to clearly and consistently define
how to identify, screen, include, and exclude studies to
limit biases and include as comprehensive an inquiry as
possible across the research field. This method described
the research design, search strategy, inclusion and
exclusion criteria, and method of data extraction and
synthesis. The PRISMA flow diagram for the
identification, screening, eligibility, and inclusion
process is shown in Figure 1.

Records identified

1,234
(Scopus: 542, Web of Science: 387
IEEE Xplore: 305)

I

Records after duplicates

removed
1,021

l Records
Records screened excluded

1,021 684
Full-text articles Full-text

assessed for eligibility] articles

337 excluded

l 297

Studies included
in qualitative
synthesis
33

Figure 1: PRISMA Flow Diagram

2.1 Research Design

This study used a systematic literature review (SLR)
approach, involving a wide range of peer-reviewed
articles between 2020 and 2025. The review process
followed the four well-defined steps described in the
PRISMA model, which include, identification,
screening, eligibility, and inclusion. This framework
was adopted in an organized manner to examine how
blockchain  technology  enhances  provenance,
transparency, and traceability in global supply chains,
and also identify the dominant challenges, emerging
trends, and potential future directions. The review was
guided by three research questions (RQs), which
collectively constituted the conceptual and analytical
foundation of the study. The research questions are:
RQ1: How does blockchain technology develop
transparency in global supply chains?

RQ2: What are the main challenges and barriers to
accepting blockchain within supply chain transparency?
RQ3: What trends are emerging, and what are the future
research directions for blockchain-based transparency?

2.2 Systematic Analysis

The SLR considered three major academic
databases, Scopus, Web of Science, and Institute of
Electrical and Electronics Engineers (IEEE) Xplore
were used to conduct an overall search of literature
in supply chain management, information systems
and technology. A Boolean search string was
employed to search the literature through Web of
Science and IEEE Xplore, which was rigorous and
systematic. The Boolean search string is as follows:

("blockchain" OR "distributed ledger technology"
OR "DLT") AND
("supply chain" OR "global supply chain" OR
"logistics") AND
("transparency" OR "traceability" OR
"provenance" OR "visibility")
(“emerging markets” OR “developing economies”
OR “Southeast Asia” OR “Africa” OR “Latin
America”).

After performing the initial search, 1,234
records (Scopus: 542, Web of Science: 387, IEEE
Xplore: 305) were identified. After the removal of
duplicates, 1,021 unique records were screened. To
add to the completeness of the search, backward
and forward citation searching of foundational
papers on Google Scholar was performed to yield
another 47 relevant records related to the search
topic.

2.2.1 Inclusion, and Exclusion Criteria

The inclusion and exclusion criteria were applied to
ensure relevance and scholarly rigor, focusing on studies
that address blockchain applications for transparency,
traceability, or provenance in global supply chains.
Table 1 below summaries the inclusion and exclusion
criteria.

Table 1: Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion
Applications or Studies focused
use cases of on blockchain in

Study Focus  blockchain/DLT other domains
in a global supply  (finance,
chain context healthcare)

. Studies Studies not

Thematic . .
addressing addressing

Scope
transparency, transparency,

Page | 82



Journal of Hunan University (Natural Sciences) Vol. 53 No. 2, February 2026

traceability, or traceability, or i“nm(’la Procedia g
provenance provenance Burgess gqmputer Chain YES YES YES
(2023) cience
- Journal of
]sztﬁlcllpilergcal (case Descriptive 1C'aldalr ° Oorffmzan Fashi YES YES YES
. tal.
ex eririlents) works lacking (1232?) Change o
Methodology —Porh ’ analytical or Managem
theoretical . ent
methodological Cao ot
(frameworks), or depth al AXivorg  SuPPly YES YES YES
mixed methods P (2021) Chain
. Non-peer- Chang i
Peer-reviewed b & Chen  'FEE Logistics v pg YES YES
. . . reviewed sources 020y  Access & SCM
Publication journal articles ) :
Type and conference (e.g., white Productio
yp papers papers, blogs, Choi ct 1(1) and i Operatio
. peration ns
industry reports) ?;o S Manage YES YES YES
. M t
. Non-English anagem - men
Language English LS ent
publications Journal of
- Experime
Published . ;
. Published Doshiet  ntal Supply
Publication  between January . al. Agricultur i YES YES YES
de th Chains
. outside the (2024) e
Period 2015 and June :
2025 2015-2025 range Intlematlo
nal
Internatio
. . nal
2.2.2 Data Extraction and Synthesis Ejairuet  Journal of
Information from 40 included studies was al. Science S(lj‘;\l/’[al YES YES YES
methodically gathered using a consistent data extraction @R ad
methodology. The template was recorded according to Archive
the Characteristics of the Study, Industry Focus, Supply
. . Herbke Chain
Challenges and Barriers and Emerglng tr.ends. Table 2 ot al Is%s%a Data YES YES YES
below shows a Summary of Eligible Studies. (2024) Manage
ment
.. . Jabbar . .
Table 2: Summary of Eligible Studies from . etal I;Aél}lltsltr:;(il Logistics YES YES YES
Mechanis  Challe Emergin (2020
Author(  Journal/ g Trends Annals of
Industr ms for nges / Kamble
§) & Conferen y Focus Transpar  Barrie / Operation  Supply
Year ce ency s Technol g 8;1 ) s Chains YES YES YES
ogies Research
Cui et Managem G
Suppl reen
al. ent PPly YES YES YES Intelligent ~ Supply
. Chain K
(2023)  Science ce et i
1 Systems Chain
‘ Supply al. . S YES YES YES
Dasaklis Sustainabi  Chain (2024) icati i
etal. iy T e YES YES YES Applicatio lity
(2022) vy lity T
nternatio
Benchmar . nal
Faisal et  king: An Suppl Kouhiza Journal of .
al. Internatio PP Y YES YES YES dehet  p ductio Sustaina YES YES YES
al. ble SCM
(2023)  nal n
Journal (2021) Economic
Internatio s
nal Internatio
f’\(/):rsr?ba Journal of Suppl nal .
Productio PPy YES YES YES . Joumalof Developi
etal. Chain Kshetri . ng
(2020) n ) 2021 Informati E . YES YES YES
Economic ( ) on conomi
es
S Managem
Internatio ent
Yavapra  nal Liu et Sustainabi  Suppl
bhas et Journal of  Supply al. ustamabt UPPLy YES YES YES
al. Productio Chain YES YES YES (2022) lity Chain
(2024) % N Mwewa Agricult
escarc! Jurnal ural
Informati 235.4) Galaksi Supply YES YES YES
Medhi on foy Global Chains
(2020) Efficient Supply YES YES YES Pageet  British Systemat
Decision  Chains al. Medical ~ic NO NO YES
Making (2021) Journal Review
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Methodo
logy
Supply
Prajapati  Research Chain
(2024) Gate Manage YES YES YES
ment
Internatio
Queiroz }ﬁmal of SCM
et al. . Integrati YES YES YES
Productio
(2020) n on
Research
Rejeb et Logistics
al. Logistics ¢ ;O’CM YES YES YES
(2021)
Sadawi Supply
etal. fc]::fss Chain & YES YES YES
(2021) IoT
Sahoo et Electronic _
al. Commerc  Sustaina YES YES YES
(2022) e ble SCM
Research
Journal of
Sarker zflfnagem Maritim
et al. . YES YES YES
Informati e Trade
(2021)
on
Systems
Operation
Sharma s Food
etal. Managem  Supply YES YES YES
(2023) ent Chain
Research
Multimedi
Singhet  aTools Food
al. and Traceabi YES YES YES
(2022) Applicatio  lity
ns
Supply
Chain
Smith & Managem  Food
McElwe  ent: An Supply YES YES YES
e (2021) Internatio  Chain
nal
Journal
Computer
Sunny et s& Zcharma
al. Industrial . YES YES YES
X . Traceabi
(2020) Engineeri i
ity
ng
Yahaya Traceabi
Saiduet  IEEE lity YES VES YES
al. Access Systems
(2025)

Based on the methodological approach outlined
above, the data gathered from the extraction were then
synthesized through a visual mapping approach. A
heatmap was, specifically, prepared to show the
distribution of three thematic dimensions that were
identified as significant in the selected studies:
mechanisms for transparency, challenges or barriers,
and emerging trends or technologies. This graphical
support complements the systematic review by
presenting a straight comparative snapshot, making it
easier to identify trends, thematic threads, and
unexplored issues within the literature. Displaying these
dimensions as a summarized visual entity, the heatmap
in Figure 2 below presents a concise but comprehensive
picture of where blockchain applications are in the
research on global supply chains.

Healmap of Blockehain Tasspaesacy Mechanisms, Cralenges, and Trands

Figure 2: Heatmap of Transparency Mechanisms,
Challenges, and Emerging Technologies in Blockchain—
IoT-Enabled Supply Chains (2020-2025)

3. Results and Discussion

The 33 peer-reviewed studies show that blockchain
guarantees transparency in global supply chains
primarily through its data immutability, smart contracts,
and real-time transparency, decreasing fraud,
counterfeiting, and information asymmetry [1, 13].
Adoption is constrained by enormous barriers, including
scalability and performance limitations, interoperability
with legacy systems, regulatory complexity, and
enormous implementation costs burdening
predominantly SMEs [23, 5]. In addition to growing
applications in sustainability and circular economy
projects like carbon tracking and ethical sourcing,
emerging trends show a shift toward integration with
10T, Al, and consortium blockchain models [16, 33].
The synthesis as a whole show that blockchain is
moving from isolated pilot projects to ecosystem-level
solutions, but scaling up will require overcoming
organizational, technical, financial, and regulatory
barriers to create robust, transparent, and sustainable
global supply chains [24]. The visual integration in
Figure 2 above, indicates there is good representation of
mechanisms for transparency but where it overlaps with
emergent Al-based technologies it remains relatively
unexplored.

Based on this synthesis, the next sections present
more substantively on the evidence organized over the
three guiding research questions. RQ1 looks at how
blockchain features like smart contract automation,
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immutable ledgers, and loT-enabled real-time data
exchange help increase supply chains' transparency and
trust [32]. RQ2 explores the organizational, technical,
and legal obstacles to adoption, such as interoperability
gaps, scalability constraints, and privacy laws, which all
prevent blockchain from being widely utilized in supply
chain networks [17, 23]. Finally, RQ3 maps the
emerging trends and future research, of special interest
being hybrid blockchain architectures, cross-platform
standardization, sustainability-oriented applications,
and the convergence of blockchain with IoT and
artificial intelligence [24, 33].

3.1 RQ1: How Does Blockchain Technology Develop
Transparency in Global Supply Chains?
Blockchain  technology has become a
transformative enabler of transparency and trust in
international  supply chains, allowing for
decentralized, tamper-proof, and verifiable records
of activities [5]. A systematic review of the
literature conducted identified three primary
mechanisms that contribute to blockchain
transparency: data immutability, smart contracts,
and real-time data sharing [5, 24]. As demonstrated
in food supply chains where customers confirm
organic claims, immutability guarantees tamper-
proof records, allowing traceable product
provenance and lowering fraud [1, 29]. Smart
contracts can be used to automate compliance and
reduce pharmaceutical serialization errors [32].
Real time data sharing as demonstrated by
TradeLens, enhances coordination between
logistics partners, promotes visibility and decision-
making [27]. All these mechanisms turn supply
chains into auditable ecosystems, which reduce
inefficiencies and create trust. Research also shows
that blockchain can be wused to overcome
inefficiencies such as counterfeiting, unethical
sourcing and improve trust within supply chain
networks [3, 9, 30]. Recent studies also highlight
how  blockchain might improve logistics
traceability and sustainable supply chains by using
decentralized ledgers to provide verified data [4, 6].
Recent research also highlights the application of
blockchain in improving traceability of logistics
and sustainable supply chains by using
decentralized registries for verifiable data [4, 6].

A comparison of IBM Food Trust, MediLedger,
and TradeLens demonstrates the usefulness of
blockchain's transparency measures (Figure 3).

IBM Food Trust uses Hyperledger to achieve real-
time traceability and cut the recall periods by 80
percent in agri-food supply chains [1]. MediLedger
uses smart contracts to ensure pharmaceutical

serialization, ~ which  improves  regulatory
compliance [32]. TradeLens enhance coordination
of logistics by providing real-time information but
has a regulatory issue across jurisdictions [27].
Although their scalability differs depending on the
business and type of blockchain, these examples
show how blockchain can reduce fraud and increase
trust.

Blockchain Transparency

I hall
Case Study Industry Type Mechanism Outcomes Challenges
Real-ti R 11
IBM Food . Consortium ca tmﬁc ?duccd reca High setup costs
Agri-Food traceability, times by 80%
Trust (Hyperledger) for SMEs
smart contracts [1]
Improved Interoperability
. Pharma- . Smart contracts  regulatory .
MediLedger . Consortium I . with legacy
ceuticals for serialization ~ compliance
systems
B2]
Enhanced Regulatory
ti Real-ti t inati lexit
TradeLens Logistics Consortium eal 1r1j1e data coordm? 19n complexity
(Hyperledger) sharing among shipping across
partners [27]  jurisdictions

Figure 3: An overview of blockchain implementations
in IBM Food Trust, MediLedger, and TradeLens that
emphasizes their worldwide supply chain transparency
processes, Outcomes, and Challenges.

Real-world examples such as MediLedger for
pharmaceutical serialization, and IBM Food Trust for
traceability exemplify the impact that blockchain
technology has had in establishing transparent,
trustworthy, and resilient supply chain networks [1, 32].
Blockchain contributes to transparency in global supply
chains by mitigating the risk of counterfeits, supplier
misrepresentation, and regulatory non-compliance,
which has narrowed the data gap between operational
intricacies, and verifiable trust [5, 23].

3.2 RQ2: What Are the Main Challenges and
Barriers to Adopting Blockchain for Supply Chain
Transparency?

Despite the potential of blockchain to improve
transparency and trust in global supply chains, there are
several related hurdles involving  technical,
organizational, economic, and regulatory factors to
widespread use [5]. Scalability and performance issues
are a big problem because global supply chains handle
enormous volumes of transactions, which puts a lot of
strain on blockchain networks [16]. The high energy
consumption of consensus mechanisms like Proof of
Work (PoW) and throughput and latency problems in
public blockchains, in particular, limit their real-time
usability for large-scale logistics operations and raise
sustainability concerns [5, 19].

Interoperability and system integration are closely
related issues because the lack of common standards
makes it difficult to exchange data between legacy
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Enterprise Resource Planning (ERP) systems and
diverse blockchain platforms [10,12]. In other words, a
manufacturer using Hyperledger Fabric will have a
difficult task in synchronizing information with their
logistics partner using an Ethereum-based solution, and
this would put the concept of end-to-end transparency
solution out of reach [10].

Apart from the technical barriers, regulatory and legal
uncertainty continues to hinder adoption [17].
Blockchain's openness and immutability, which appeal
to users, frequently clash with privacy laws like the
General Data Protection Regulation (GDPR) of the
European Union, where the "right to be forgotten" calls
into question the technology's permanent record
structure [5]. Additionally, inconsistent jurisdictional
regulations could result in compliance confusion,
especially in cross-border supply chains and a lack of
clarity for organizations looking to understand their
legal obligations and liabilities [23].

There are also barriers beyond regulatory challenges,
as blockchain implementation involves high costs and
complexity, requiring capital investment into
infrastructure, systems integration, and training of staff
[16]. Small and medium-sized businesses (SMEs),
which make up a sizable share of participants in global
supply chains, usually lack the financial and technical
resources necessary to maintain blockchain adoption,
which causes a lag between initial interest and long-term
operationalization [22, 23].

Blockchain implementation is severely hampered by
organizational and cultural constraints, especially in
sectors with entrenched practices [16]. Based on the
Technology Acceptance Model (TAM), the resistance
may be predetermined with the low perceived ease of
use and the lack of beliefs in the advantages of
blockchain, in particular, among the SMEs with limited
technical expertise [13]. The willingness to use new
technologies and the trust of stakeholders in them is also
one of the most important, but least studied, variables.
For example, resistance in low-digital economies and
cultural reluctance toward decentralized systems makes
it challenging in developing economies [17]. Recent
studies point out pilot projects and training as the
solutions to the challenge of overcoming cultural
resistance in logistics and supply chain management [12,
31]. The solution to these barriers should be specific
awareness campaigns, pilot projects with visible
benefits and training program to increase the
organizational preparedness [32].

3.3 RQ3: What Emerging Trends and Future
Research Directions Exist for Blockchain-Based
Transparency in Global Supply Chains?

The systematic review suggests blockchain-based
supply chain transparency is still an emerging and
evolving area shaped by various technological,
organizational, regulatory, and socio-economic trends

[5, 24]. As research increasingly examines the
convergence of blockchain with the Internet of Things
(IoT) and artificial intelligence (AI) to improve
transparency and operational efficiency, technological
integration and scalability solutions are a prominent
trend [33]. Figure 4 demonstrates an loT-blockchain
integrated framework and how IoT devices, cloudlet,
and dew computing layers improve the process of data
processing and transparency in supply chain
management [25]. Recent reviews also focus on the [oT-
blockchain integration with traceability of the food and
logistics supply chain by noting the issues of scalability
and energy consumption [14, 15, 18].

Figure 4: loT-blockchain integrated framework for
smart healthcare and supply chain management,
adopted from Sadawi et al. (2021).

While hybrid blockchain designs that combine

public backings with private reasoning will increase
throughput and reduce latency, there are still research
gaps around simulating real-world applications,
especially concerning high-volume global supply chains
where energy efficiency and performance are
paramount. This is closely tied to the issue of
standardization and interoperability, where adoption is
hindered by the lack of universal protocols for cross-
platform data exchange and integration with legacy
enterprise systems [23].
The reviewed studies reveal the need for further study
on cross-chain communication frameworks, as well as
comparative analysis of interoperability solutions such
as Polkadot and Cosmos, to determine best practices of
establishing supply chain integration [23].

The socioeconomic aspects of blockchain adoption,
which are still underrepresented in the literature are
another developing field, especially in developing
nations [17]. Financial and technical obstacles
frequently prevent SMEs and local producers in areas
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with limited infrastructure from implementing
blockchain, but they stand to gain a great deal from its
capacity to promote equitable and inclusive supply
chains [10]. Future research should examine region-
centered case studies in Southeast Asia and Africa,
which would allow researchers to examine the ways in
which blockchain may facilitate equitable access to
market participation and reduce asymmetries in supply
chain processes [8]. In a similar vein, regulatory and
ethical issues are becoming more pressing, as
blockchain's immutable and transparent characteristics
can contradict data protection regulations [5].

Scholars also suggest that future research could focus
on privacy-preserving mechanisms that are separate
from blockchain applications, such as zero-knowledge
proofs or selective data encoding, whilst considering
cross-border regulatory governance and ethical
frameworks [23]. The novelty of sustainability and
circular economy represents a large potential area for
future study, and blockchain can provide various
features for tracking carbon footprints, verifying ethical
sourcing, and enabling reverse logistics [16, 26].
Research in this area could be expanded to evaluate how
tokenized incentives and transparency mechanisms
promote circular behaviors like recycling and waste
reduction, as well as to align blockchain initiatives with
environmental, social, and governance (ESG) reporting
[5]-

Blockchain in Developing Economies: According to
the review, there is increasing interest in blockchain
applications in developing countries, where local
producers and SMEs are challenged with inadequate
infrastructure and budgetary limitations [17, 20]. For
example, African agricultural supply chains using
blockchain have shown how to help increase market
access and decrease information asymmetries in
smallholder farming [20]. Future studies in Southeast
Asia, Africa, and Latin America must focus on using
blockchain to create inclusive and equitable supply
chains to overcome socio-economic challenges [8].

Behavioural and Socio-Economic Dimensions:
Blockchain is converging with IoT and Al to transform
the supply chain transparency, yet human-related
aspects are under-investigated. Purchase decisions are
influenced by consumer trust in blockchain-verified
items, such as organic food certifications, especially in
food supply chains [28]. On the same note, the culture
of an organization also influences adoption and
resistance to change is usually based on fear of
interfering with established processes [1]. Future studies
must exploit behavioural models such as the Diffusion
of Innovations to examine how trust and cultural fit
among the stakeholders lead to adoption and socio-
economic examinations of how blockchain can
empower the marginalised producers in the developing
countries [17].

Empirical Research Directions: To confirm the
benefits of transparency seen in secondary data, future
research  should include primary  empirical
investigations such stakeholder surveys or longitudinal
case studies [10]. Strong evidence of blockchain's
influence can be obtained using mixed-methods
approaches that combine quantitative indicators like cost
savings or fraud reduction with qualitative observations
from supply chain management. The comparative
studies of consortium and public blockchains as
presented in Table 3 should be expanded to pilot projects
in developing economies with the objective of
evaluating scalability and inclusivity.

Finally, because organizational culture, stakeholder
trust, and resistance to technological change all have a
big impact on uptake, more research is needed to fully
understand the human-centric and behavioral aspects of
blockchain adoption [32]. While organizational studies
could look at how internal readiness and cultural
alignment shape successful implementation, behavioral
research could look at how transparency affects
consumer purchasing decisions [24]. Collectively, these
trends indicate that future research on blockchain-based
supply chain transparency will need an interdisciplinary
approach that incorporates information systems, supply
chain management, sustainability, and behavioral
sciences [5, 23]. Addressing technological, socio-
economic,  regulatory, and  human  factors
simultaneously will be essential for transitioning
blockchain from isolated pilot projects to scalable,
resilient, and equitable global supply chain solutions. By
closing these gaps, future scholarship can accelerate the
evolution of blockchain from a promising innovation to
a mainstream enabler of transparent and trustworthy
supply chain ecosystems [33].

4. Practical and Theoretical

Contribution
4.1 Theoretical Contributions

This SLR contributes to supply chain management
literature by mapping blockchain's transparency
mechanisms to established theoretical paradigms. In the
case of agency theory, blockchain helps to alleviate
some principal-agent problems, because it provides
transparent, verifiable proof of the data as well as
reducing the need for intermediaries in the supply chain
and consequently increasing trust between stakeholders
[17]. The consideration of immutable records to
document supplier certifications means supplier-buyer
interests are better aligned and opportunistic behavior is
minimized. Likewise, from a transaction cost economics
perspective, blockchain also helps in minimizing the
transaction costs associated with monitoring and
enforcement [16]. For example, smart contracts are used
to support the automation of several of its processes
through pre-programmed contractual stipulations, which
reduces monitoring and implementation costs.
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Building on the IoT-blockchain hybrid model
conceived by Sadawi, A. A., Hassan, M. S., & Ndiaye,
M. (2021), in Figure 1, this study extends its theoretical
relevance from a purely technical performance-based
framework to a comprehensive transparency-focused
model for global supply chains. Whereas the framework
demonstrates the architectural convergence of
blockchain, [oT, and layered computing for secure data
collection, processing, and verification, our study
advances the theoretical agenda by positioning this
architecture within supply chain governance dynamics,
mechanisms of trust creation, and regulatory compliance
[2]. By synthesizing evidence from 33 peer-reviewed
papers (2020-2025), we theorize how the data
immutability, decentralized validation, and
interoperability layers of Amin et al.'s framework can be
realized to address transparency deficits, traceability
gaps, and fraud wvulnerability in multi-stakeholder
network [7]. This reconceptualization not only aligns the
model to sectoral issues in manufacturing, food,
logistics, and pharmaceuticals but also includes new
developments in Al-driven analytics, consortium
governance  arrangements, and  sustainability
imperatives [11], thereby expanding its theoretical
relevance to information systems as well as global
supply chain management.

4.2 Practical Implications

From the review, practitioners can learn useful
lessons and take significant action to deploy blockchain-
based transparency solutions. Some of the practical
implications include;

Strategic Adoption: As demonstrated by the
TradeLens for shipping and maritime use cases and
MediLedger for pharmaceutical use cases, practitioners
should give preference to consortium blockchains [27].
It would be beneficial to place pilot projects in a high-
risk industry, like pharmaceuticals, to establish traction
and win support from stakeholders []. This would allow
them to show value up front before moving forward with
production and full-scale deployment.

Technology Integration: Blockchain paired with the
Internet of Things (IoT) and Artificial Intelligence (AI)
will increase the point of traceability to the end
consumer as these tools work together to seamlessly
expose the digital twin with real-time data capture. For
example, sensors from the [oT could feed real-time data
to the blockchain, while optimizing for supply chain
disruptions could be done using Al [33].

Cost Reduction.: Small and medium-sized businesses
can use cloud-based platforms to decrease infrastructure
costs. Many vendors offer pre-built applications that can
be plug-and-play, and firms may explore collaborative
models such as industry consortia to share and allocate
costs [23].

Regulatory  Compliance: While firms must
coordinate with regulators on how to ensure that their

blockchain implementation is compatible with industry
standards and data privacy laws, the evidence may allow
policymakers to create global standards for blockchain
interoperability and data governance that would help
improve trust and acceptance across jurisdictions [17].

4.3 Limitations

Despite the stringency of this review, it is not without
limitations. Concentrating on peer-reviewed literature
excludes potentially pertinent industry reports or grey
literature that may provide pragmatic insights [10].
Dominance of research from developed economies in
North America and Europe constrains generalizability to
developing countries, where adoption of blockchain
technology may be confronted with distinct socio-
economic issues [17]. Moreover, the fast-changing
nature of blockchain technology implies that some
emerging applications are perhaps not yet fully captured
in the literature [5, 33].

5. Conclusion

This systematic literature review (SLR) of 33
peer-reviewed studies (2020-2025) shows how
blockchain technology, including smart contracts,
immutable records, and real-time data sharing, can
improve supply chain transparency. Its practical
uses in food, pharmaceutical and logistics suggest
that it can be used to minimize inefficiencies as well
as ensure compliance. Nevertheless, regulatory
barriers, scalability, interoperability, and cost are
discouraging factors to adoption, especially to the
SME. The new trends, such as integration of IoT
and Al and sustainability applications, imply that it
is moving towards a higher solution, at the
ecosystem level. To achieve the revolutionary
potential of blockchain, future research and
collaboration must overcome technical, legislative,
and socio-economic challenges.
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