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ABSTRACT 
Blockchain technology has emerged as a highly innovative solution for enhancing transparency within supply chains. This study explores the potential of blockchain to improve the efficiency, accountability, and traceability of supply chain operations. By decentralizing data storage and ensuring the integrity of information, blockchain addresses common challenges such as fraud, inefficiency, and a lack of trust among stakeholders. The paper delves into the advantages and challenges of implementing blockchain across various industries, using real-world examples to demonstrate its impact. 
The adoption of blockchain in supply chain management is increasingly seen as a transformative strategy that can reshape traditional methods. Through the use of decentralized record-keeping, real-time tracking, and immutable data verification, blockchain offers a more transparent and efficient alternative to conventional supply chain practices. It creates a unified, trustworthy source of information that is accessible to all parties involved, thereby reducing the risk of fraud and ensuring greater compliance with industry standards. 
This research highlights how companies in different sectors are leveraging blockchain to streamline logistics, improve the traceability of goods, and enhance regulatory compliance. However, the study also points out several obstacles to the widespread adoption of blockchain, including technological challenges and the need for collaborative efforts across industries. In conclusion, the paper argues that blockchain technology is not merely a tool for increasing efficiency but a transformative force in supply chain management, capable of driving operational resilience and promoting long-term sustainability.
INTRODUCTION 
Transparency in the supply chain has emerged as a crucial component of international trade and consumer consciousness in recent years. Long-standing issues like fraud, inefficiency, and lack of traceability may be resolved by blockchain technology, which is renowned for its decentralised and unchangeable record. By facilitating real-time tracking and fostering more stakeholder trust, this study investigates how blockchain improves supply chain transparency. The global supply chain landscape is increasingly complex, characterized by intricate networks of suppliers, manufacturers, distributors, and retailers. Traditional supply chain management systems often struggle with issues such as opacity, inefficiencies, and susceptibility to fraud. These challenges can lead to delays, increased costs, and diminished consumer trust. In response, organizations are seeking innovative solutions to enhance operational effectiveness and build resilient supply chains.
Blockchain technology has emerged as a promising solution to tackle the challenges faced by supply chains. Essentially, blockchain is a decentralized and distributed ledger system that facilitates secure and transparent record-keeping. Each transaction is recorded in a block, which is linked to previous transactions, creating an immutable chain that is verifiable by all participants. This structure ensures that all stakeholders have access to the same information, fostering collaboration and increasing accountability.
A major advantage of blockchain is its ability to enhance transparency. By providing a single, reliable source of truth, blockchain enables stakeholders to track products from their raw material origins to the end consumer. This level of traceability is especially important in sectors like food and pharmaceuticals, where safety and regulatory compliance are crucial. With growing consumer demand for transparency about the origins and handling of products, blockchain can effectively meet these expectations.
Additionally, blockchain can boost efficiency by simplifying processes and reducing reliance on intermediaries. Smart contracts—automated agreements that execute actions based on pre-defined conditions—can streamline transactions, removing the need for manual intervention. This not only accelerates operations but also minimizes errors and cuts costs related to paperwork and administrative tasks.
However, adopting blockchain in supply chains presents its own set of challenges. Technological issues, such as scalability and integration with existing infrastructure, can hinder adoption. Moreover, organizations may face resistance to change, as transitioning to blockchain requires rethinking traditional processes and investing in new technologies. Regulatory uncertainties, with the absence of standardized protocols, further complicate its widespread implementation.
This paper will examine the influence of blockchain on supply chain transparency and efficiency, exploring its transformative potential through case studies and real-world applications. It will also address the obstacles businesses encounter when adopting blockchain and provide insights into the future of blockchain technology in supply chain management. By gaining a deeper understanding of blockchain's impact, companies can navigate the evolving landscape more effectively and position themselves for success in an increasingly competitive marketplace.
1.1 PROBLEM STATEMENT
Although blockchain technology holds significant promise for improving supply chain transparency and efficiency, many organizations face substantial hurdles in its adoption and successful implementation. These challenges include limited understanding of the technology, concerns about scalability and compatibility with existing systems, internal resistance to change, and uncertainties surrounding regulatory frameworks. As a result, the anticipated benefits in areas such as traceability, trust, and operational performance are often not fully realized. This study seeks to identify the critical factors that influence the successful integration of blockchain into supply chains, assess its actual impact on transparency and efficiency, and explore the challenges that organizations face during this adoption process. Gaining insight into these factors is essential for businesses aiming to harness blockchain technology to optimize their supply chain operations.
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2.REVIEW OF LITERATURE
2017
· Kamble et al.: Early discussions on blockchain's potential in supply chain management, highlighting its ability to improve transparency and reduce fraud. The paper emphasized the need for a collaborative ecosystem to support implementation.
2018
· Kouhizadeh & Sarkis: This study explored the transformative impact of blockchain on supply chains, focusing on its decentralized nature. The authors discussed how blockchain can facilitate traceability and enhance stakeholder trust.
2019
· Zheng et al.: The study examined the challenges associated with adopting blockchain in supply chains, highlighting scalability and interoperability as key obstacles. The authors emphasized the need for additional research into technical solutions to address these problems.
2020
· Wamba et al.: Provided empirical evidence of blockchain’s impact on supply chain transparency. The study presented case studies from various industries, demonstrating significant improvements in traceability and consumer confidence.
· Queiroz et al.: Examined the role of blockchain in enhancing visibility among supply chain partners. Their findings highlighted the benefits of real-time data sharing for decision-making and operational efficiency.
2021
· Kumar et al.: Analyzed the efficiency gains from using smart contracts in supply chains. The authors reported substantial reductions in transaction costs and lead times due to automation.
· Jin et al.: Focused on logistics and inventory management, showing how blockchain technology can streamline operations and respond effectively to disruptions in supply chains.
2022
· Bian et al.: Discussed organizational challenges in adopting blockchain, particularly resistance to change and the need for a cultural shift. The study emphasized the importance of leadership and training for successful implementation.
· Ranjan: Highlighted regulatory challenges and the lack of standardized protocols in the blockchain space, advocating for collaboration between industry stakeholders and regulators.
2023
· Cohen & Pimentel: Explored the potential for blockchain to support sustainable supply chain practices, linking environmental concerns with the benefits of transparency and traceability.
· Luthra & Mangla: Investigated the integration of blockchain with IoT and AI, discussing how these technologies together can further enhance supply chain visibility and efficiency.
2.1 OBJECTIVES  OF STUDY
  Evaluate Transparency Improvements :Evaluate how blockchain technology improves supply chain transparency by allowing for real-time product tracking and complete traceability.
  Analyze Efficiency Gains: Measure the impact of blockchain on operational efficiency, focusing on reductions in transaction times, costs, and administrative overhead.
  Identify Key Success Factors: Identify the key elements that play a vital role in the successful adoption of blockchain technology in supply chain management across different sectors.

3.Methodology 
This research employs a mixed-methods approach, integrating both quantitative and qualitative analysis. Through surveys and case studies, information was gathered from a range of businesses to investigate the impact of blockchain on supply chain transparency. Sample: 50 businesses from industries like manufacturing, agriculture, and medicine. Tools: Blockchain case studies, questionnaires, and interviews. Data Analysis: Three tables demonstrating regression analysis, correlation analysis, and descriptive statistics are displayed.
TABLE 1: DESCRIPTIVE  STATISTICS OF SUPPLY CHAIN TRANSPARENCY BEFORE AND AFTER BLOCKCHAIN ADOPTION
	VARIABLE
	MEAN BEFORE
	MEAN AFTER
	STD DEVIATION

	Traceability score
	5.4
	8.6
	1.2

	Trust index
	4.8
	7.9
	1.5

	Fraud incidence
	10
	2
	0.5



TABLE 2: CORRELATION ANALSIS BETWEEN BLOCKCHAIN ADOPTION AND SUPPLY CHAIN EFFICIENCY 
	VARIABLES 
	BLOCKCHAIN ADOPTION 
	SUPPLY CHAIN EFFICIENCY
	TRUST INDEX

	BLOCKCHAIN ADOPTION 
	1
	0.67
	0.72

	SUPPLY CHAIN EFFICIENCY
	0.67
	1
	0.64

	TRUST INDEX
	0.72
	0.64
	1



TABLE 3: REGRESSION ANALYSIS OF BLOCKCHAIN ON SUPPLY CHAIN TRANSPARENCY
	PREDICTOR VARIABLES 
	COEFFICIENT 
	STANDARD ERROR 
	 T-TEST
	SIGNIFICANCE

	BLOCK ADOPTION
	0.65
	0.12
	5.42
	0.001

	DATA INTERGRITY MEASURES
	0.47
	0.09
	4.89
	0.003


INTERPRETATION:
The descriptive statistics indicate a significant improvement in supply chain transparency after blockchain adoption, with a notable reduction in fraud incidents and improved traceability scores. Correlation analysis reveals a constructive relationship between blockchain adoption and both supply chain efficiency and trust. The regression analysis further supports the claim that blockchain adoption has significant impact on enhancing transparency.
4. CONCLUSION
Blockchain technology has significantly transformed the transparency of supply chains. By ensuring data integrity, decentralizing record-keeping, and enabling real-time tracking, it addresses long-standing challenges related to trust and fraud within supply chains. However, widespread adoption is hindered by issues such as regulatory compliance and the complexity of integrating new technologies. Future research should focus on overcoming these challenges and exploring innovative ways to apply blockchain within supply chains. Blockchain offers a promising path to improving both transparency and efficiency in supply chain management. To fully harness its potential, organizations must address these challenges by investing in the required infrastructure and training. Ongoing research and collaboration among industry players will be essential in fostering innovation and integrating blockchain into sustainable supply chain practices. The exploration of blockchain's role in enhancing supply chain transparency and efficiency highlights its transformative potential, offering significant improvements in how supply chains function. As more organizations adopt blockchain solutions, several key insights have emerged.
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