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Abstract

The technology behind blockchain has emerged as a transformative force in a number of sectors,
and its potential to alter global trade and the management of supply chains is becoming more
apparent. This study investigates the role that blockchain technology plays in transforming the
traditional methods of global trade and supply chain management. It examines the key challenges
faced by the industry, the benefits offered by blockchain, and the successful implementation of
blockchain-based solutions. Additionally, it discusses potential future developments and the
impact of blockchain on the future of global trade and supply chain management.
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Introduction

Global trade and supply chain management play a vital role in the interconnected global
economy, facilitating the movement of goods, services, and information across borders.
However, the industry faces numerous challenges that hinder its efficiency, transparency, and
security. Issues such as lack of trust, information asymmetry, lengthy documentation processes,
fraud, and counterfeiting pose significant obstacles to smooth trade operations. These challenges
result in inefficiencies, delays, increased costs, and compromised customer trust.

Inrecent years, blockchain technology has emerged as a potentially transformative breakthrough
that has the potential to disrupt a range of industries, including global commerce and supply
chain management. This is due to the fact that blockchain technology is able to record and verify
transactions without the need for a third party. Blockchain offers a decentralized, transparent, and
secure platform for conducting transactions, storing and sharing data, and establishing trust
among participants. Its core principles of decentralization, immutability, consensus mechanisms,
and smart contracts provide a robust foundation for reimagining traditional trade practices.

By leveraging blockchain technology, the global trade and supply chain industry can overcome
its inherent challenges and unlock a multitude of benefits. Blockchain enables enhanced
transparency by providing an immutable and auditable ledger of transactions, ensuring that all
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stakeholders have access to accurate and real-time information. This improved visibility aids in
confirming the origin and provenance of items, guaranteeing compliance with regulations and
standards, and mitigating risks associated with fraud and counterfeiting.

Furthermore, blockchain technology has the potential to streamline documentation processes in
global trade and supply chains. Traditionally, documentation involves multiple intermediaries
and manual verification processes, leading to significant delays and errors. By digitizing and
automating these processes on a blockchain, participants can enjoy faster and more efficient
document verification, reducing administrative burdens and facilitating smoother trade
operations.

Another significant advantage of blockchain in trade and supply chain management is the ability
to establish trust and enhance collaboration among participants. With blockchain's decentralized
nature and consensus mechanisms, stakeholders can securely exchange data and conduct
transactions without relying on a central authority or intermediaries. Because of this openness
and trust, enhanced collaboration, improved visibility across the supply chain, and the
development of new business models that make use of shared data and resources are all made
possible.

The transformative potential of blockchain technology has already been proved by successful
applications of the technology in areas such as global trade and supply chain management.
Examples of this include systems based on blockchain technology that make it possible to trace
and verify items from beginning to end, hence guaranteeing the products' genuineness and
originating in an ethical manner. Stakeholders in the supply chain are able to readily follow the
trip that goods take from their point of origin to the end customer. This helps to develop
confidence and reduces the danger that counterfeit or inferior items will make their way into the
market.

When one takes a look into the future, it is clear that the use of blockchain technology in global
trade and the management of supply chains has a great lot of promise. Ongoing research and
development efforts are focused on connecting blockchain with emerging technologies such as
the Internet of Things (I0T) and artificial intelligence (Al). This will result in the construction of
a supply chain ecosystem that is better connected and more intelligent. Implementation of global
standards and interoperability will also be necessary since it will be necessary to allow
frictionless collaboration and data exchange across several blockchain networks and participants.

The widespread use of blockchain technology in global trade and the management of supply
chains will face a number of obstacles, despite the fact that it has a lot of promise. These include
issues with scalability and interoperability, as well as difficulties with regulatory requirements
and the need for industry-wide collaboration. However, as blockchain solutions continue to
advance, it is possible that these difficulties will be overcome by the combined efforts of the
community and the establishment of best practices as they appear.

To summarize, blockchain technology has the ability to revolutionize global supply chain
management as well as global trade by resolving urgent problems and introducing fresh
possibilities. Its ability to enhance transparency, traceability, security, and collaboration has the
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potential to revolutionize the industry, driving efficiency, reducing costs, and fostering trust
among stakeholders. As businesses and governments recognize the transformative potential of
blockchain, its integration into global trade and supply chain operations is expected to accelerate,
paving the way for a more transparent, efficient, and secure global trade ecosystem.

Blockchain Technology: An Overview

The blockchain technology has garnered a significant amount of interest as a transformative
breakthrough that has the potential to alter a variety of sectors, including supply chain
management and global trade. It is possible to disassemble blockchain into its component pieces,
the most basic of which is a digital ledger that is both distributed and decentralized and that
records transactions in a manner that is both secure and transparent. Eliminating the need for
intermediaries and central authority, it runs on a peer-to-peer network.

The core idea behind blockchain is that it can generate an unchangeable chain of blocks, and that
inside each block is a list of transactions that have been confirmed. This chain cannot be altered
in any way. These blocks are connected to one another by means of cryptographic hashes, which
results in the formation of a chronological sequence of data that cannot be changed or corrupted
in any way. This immutability protects the integrity of the recorded information and makes it
trustworthy.

The integrity of the blockchain relies heavily on the consensus processes that are implemented
across the network. They are the protocols that regulate how the nodes on the network come to
an agreement on the authenticity of transactions and the sequence in which they are added to the
blockchain. Additionally, the protocols also determine the order in which the transactions are
added. Proof of Work (PoW) and Proof of Stake (PoS) are both examples of typical consensus
procedures; each of these techniques has its own unique set of benefits in addition to the possible
downsides.

The capacity of blockchain technology to enable the creation of "smart contracts," or agreements
that can carry out its terms automatically depending on predefined conditions, is another essential
aspect of the technology. By eliminating the need for intermediaries and lowering the potential
for conflicts, these contracts automate the enforcement and fulfillment of contractual obligations.
The immutability and transparency of the contractual procedures are provided by the use of smart
contracts, which are stored and performed on blockchain technology.

There are several distinct kinds of blockchain networks that may be distinguished by the degree
of control and accessibility they provide. Public blockchains, which include Bitcoin and
Ethereum, are accessible to anybody interested in using them, and their operations are managed
by a decentralized network of participants. Private blockchains, on the other hand, are only
available to a restricted number of users, whether they people or organizations. This gives users
more control as well as greater privacy. Consortium blockchains are a hybrid technique that
include the network of a blockchain being maintained cooperatively by a number of different
organizations.
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Global trade and supply chain management applications of blockchain technology have
enormous potential. By leveraging blockchain's decentralized nature, transactions and data
exchange can be conducted directly between relevant stakeholders, eliminating the need for
intermediaries and reducing costs. This streamlined process enhances efficiency and accelerates
trade operations.

Moreover, the transparency provided by blockchain technology enables better traceability and
provenance verification. Participants in the supply chain can access an immutable record of
transactions, ensuring the authenticity and origin of goods. This transparency enhances consumer
trust, helps combat counterfeiting and fraud, and promotes ethical sourcing and sustainability
practices.

In addition, the security provided by blockchain technology is an essential component in the
management of supply chains and global trade. Due to the fact that it is decentralized, blockchain
is naturally resistant to being hacked and tampered with. The confidentiality and integrity of the
data that is kept on the blockchain are protected by the use of cryptographic techniques. This
heightened security mitigates the risks associated with data breaches, unauthorized
modifications, and fraudulent activities.

While blockchain technology offers significant advantages, it also faces challenges that need to
be addressed. Scalability remains a concern as blockchain networks grow in size and transaction
volume. The energy consumption associated with certain consensus mechanisms, such as PoW, is
another issue that needs to be mitigated. Additionally, regulatory frameworks and legal
considerations need to be developed to accommodate the unique characteristics of blockchain
technology in global trade and supply chain operations.

Hence, blockchain technology provides a decentralized, transparent, and secure platform for
transforming global trade and supply chain management. Its ability to ensure transparency,
traceability, security, and automation has the potential to revolutionize the industry, streamlining
processes, reducing costs, and fostering trust among stakeholders. As the technology continues to
evolve and overcome challenges, its integration into global trade and supply chain operations is
expected to accelerate, shaping the future of the industry.

Key Challenges in Global Trade and Supply Chain Management

The efficiency, transparency, and security of global trade and supply chain management are all
hampered by a plethora of challenges. Unlocking the full potential of blockchain technology in
transforming the industry requires an understanding of and solutions to these challenges. Here
are some key challenges:

» Lack of Transparency: The traditional trade and supply chain processes often lack
transparency, making it difficult for participants to have visibility into the various stages ofa
product's journey. Lack of transparency can lead to information asymmetry, increased risk of
fraud, and difficulties in ensuring compliance with regulations and standards.

» Information Asymmetry: Multiple parties involved in global trade and supply chains often
operate with different levels of access to information. This information asymmetry can create
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inefficiencies, delays, and disputes as stakeholders may have incomplete or inaccurate
information about the state and location of goods, resulting in suboptimal decision-making
and increased costs.

» Lengthy Documentation Processes: Trade and supply chain operations require extensive
documentation, including invoices, bills of lading, certificates of origin, and customs
documentation. These processes are typically paper-based, manual, and prone to errors,
leading to delays in clearing goods, increased administrative costs, and the potential for
fraudulent activities.

» Fraud and Counterfeiting: The global trade industry is plagued by fraudulent activities and
counterfeiting, particularly in sectors such as luxury goods, pharmaceuticals, and electronics.
Counterfeit products not only harm brand reputation but also pose risks to consumer safety.
The lack of a secure and transparent system for verifying the authenticity and provenance of
goods makes it challenging to combat fraud and counterfeiting effectively.

» Inefficient Supply Chain Management: Supply chains involve numerous stakeholders,
including manufacturers, suppliers, logistics providers, customs agencies, and financial
institutions. Coordinating and managing these complex networks is often challenging,
resulting in inefficiencies, delays, and disruptions. Lack of real-time visibility and
coordination can lead to inventory stockouts, overstocking, and increased costs.

» Compliance and Regulatory Challenges: Global trade is subject to a multitude of
regulations, including customs requirements, trade sanctions, product standards, and safety
regulations. Although it might be difficult and time-consuming, adhering to these regulations
is critical. Failure to comply with regulations may result in fines, delays, and damaged
relationships with other businesses.

» Payment and Financing Issues: Cross-border payments and financing can be cumbersome
and costly due to the involvement of multiple intermediaries, currency conversions, and high
transaction fees. This can lead to delays in payment settlements, increased costs, and limited
access to capital for small and medium-sized enterprises (SMEs).

» Environmental and Social Sustainability: Ensuring sustainable and ethical practices
throughout the global trade and supply chain is a growing concern. Lack of transparency and
traceability make it challenging to verify the environmental and social impact of products,
such as their carbon footprint or labor conditions in the supply chain. Ethical sourcing, fair
trade, and sustainability certifications are becoming increasingly important for consumers
and regulatory bodies.

Addressing these challenges requires innovative solutions that can enhance transparency,
traceability, and efficiency in global trade and supply chain management. The decentralized and
irreversible nature of blockchain technology has the potential to deliver robust solutions to these
challenges by allowing safe, transparent, and efficient operations, ultimately transforming the
industry. Blockchain technology also has the potential to transform the industry.

Benefits of Blockchain Technology in Trade and Supply Chain Management

The use of blockchain technology has a number of potential advantages that might considerably
improve the procedures involved in the management of supply chains and trade. The industry
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will be able to transcend traditional restrictions and open up new prospects if it makes use of the
distinctive properties of blockchain technology. The following is a list of some of the most
notable benefits that blockchain technology provides in the management of supply chains and
trade transactions:

>

Enhanced Transparency: Blockchain technology offers a platform that is both decentralized
and transparent, and on which all transactions and data exchanges are recorded and
maintained in a way that is tamper-proof. This transparency makes it possible for participants
to have visibility into the movement of goods in real time, which enables participants to
check the legitimacy of the goods and ensure that they are in conformity with regulations. It
helps level the playing field in terms of information and builds confidence among the many
parties.

Better Traceability and Provenance: Blockchain technology enables “end-to-end
traceability of goods throughout the whole supply chain”. Every transaction and event that is
associated with the product is recorded on the blockchain, which creates an audit trail that
cannot be altered. This feature enables users to trace and verify the origin of goods as well as
their production procedures, handling, and distribution. It improves the integrity of the
supply chain, lowers the likelihood that items will be counterfeit, and guarantees that ethical
and environmental standards will be adhered to.

Enhanced Safety And Security: Blockchain technology offers a number of robust security
safeguards, which secure sensitive data and transactions. Because of its decentralized and
distributed structure, blockchain is very resistant to being hacked and used for fraudulent
purposes. The security and integrity of the data recorded on the blockchain are also
guaranteed by cryptographic techniques. This enhanced security mitigates the risks
associated with data breaches, unauthorized modifications, and fraudulent activities.
Streamlined Documentation Processes: Traditional trade processes involve extensive
documentation, which can be time-consuming, error-prone, and subject to delays. By
leveraging blockchain, trade documentation can be digitized, automated, and securely stored
on the distributed ledger. Smart contracts can be used to automate the execution of
contractual obligations, streamlining and accelerating documentation processes. This reduces
administrative burdens, minimizes errors, and enhances operational efficiency.

Faster and Secure Transactions: Peer-to-peer transactions are safe and almost quick thanks
to block chain technology. Blockchain enables quicker cross-border payments settlement and
lowers transaction costs by eliminating the need for intermediaries and the complexity of
reconciliation procedures. Smart contracts have the ability to automate payment terms and
conditions, so assuring accurate and timely payments while simultaneously minimizing the
likelihood of disputes and delays.

Increased Efficiency and Cost Reduction: Blockchain streamlines supply chain processes
by eliminating redundant tasks, paperwork, and manual interventions. It provides a shared
and synchronized source of truth, eliminating the need for reconciling disparate data sources.
This enhances operational efficiency, reduces delays, and lowers costs associated with
paperwork, intermediaries, and disputes.

Enhanced Collaboration and Trust: Blockchain technology encourages cooperation among
stakeholders by offering a platform that is both transparent and secure for the exchange of
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data and for conducting transactions. The decentralized structure of blockchain eliminates the
need for intermediaries, hence lowering the number of dependent parties and increasing the
level of trust between participants. Smart contracts provide for automated and trustless
interactions, guaranteeing that contractual responsibilities are carried out in accordance with
the criteria that have been set.

> New Business Models and Opportunities: Blockchain technology opens up new
possibilities for business models and revenue streams. Tokenization and decentralized
marketplaces enable fractional ownership, crowdfunding, and new forms of value exchange.
Platforms that are built on blockchain technology have the potential to ease financing of
supply chains, making it simpler for small and medium-sized businesses (SMEs) to have
access to cash. In addition to this, blockchain encourages the development of novel services
and solutions, which in turn encourages entrepreneurial activity and industry cooperation.
Therefore, blockchain technology provides a broad variety of advantages, some of which
have the potential to change the management of supply chains and trade. Blockchain has the
potential to transform the industry, cut costs, improve efficiency, and create trust among
stakeholders. This may be accomplished by enhancing transparency and traceability,
streamlining operations, increasing security, and improving cooperation. As organizations
embrace and integrate blockchain solutions, the industry is poised for significant
advancements and a more sustainable and resilient global trade ecosystem.

Future Developments and Challenges

As a consequence of forthcoming breakthroughs and obstacles in the use of blockchain
technology in the management of trade and supply chains, the landscape of the industry is on the
verge of undergoing a significant transformation. Even if a great deal of progress has been made,
there are still a lot of problems that need to be solved before the blockchain's full potential can be
used. The following is a list of important developments and challenges that lie ahead in the
future:

» Scalability and Interoperability: Scalability and interoperability become critical concerns
as the popularity of blockchain technology grows. Existing blockchain networks, like Bitcoin
and Ethereum, have limits in terms of the transaction throughput they can support and the
amount of network congestion they can handle. Scaling solutions are now being developed to
meet these challenges. Some examples of these solutions are layer-two protocols and
sharding. In addition, ensuring interoperability across various blockchain platforms and
legacy systems is essential for achieving smooth data interchange across trade networks and
supply chains.

» Regulatory Frameworks: The regulatory landscape surrounding blockchain technology is
still evolving, and clear frameworks are needed to support its implementation in trade and
supply chain management. Regulations related to data privacy, security, digital identities, and
smart contracts need to be developed to ensure legal certainty and compliance. Collaborative
efforts between governments, industry players, and regulatory bodies are necessary to
establish comprehensive frameworks that foster innovation while protecting stakeholders'
interests.
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>

Standardization and Data Governance: Standardization of data formats, protocols, and
communication interfaces is essential to enable interoperability and facilitate seamless
integration of blockchain solutions across supply chains. Establishing common standards for
product identification, smart contracts, and data sharing protocols will enhance compatibility
and facilitate the adoption of blockchain technology. Moreover, robust data governance
models are required to address issues related to data ownership, access, security, and privacy.
Adoption Challenges and Industry Collaboration: It is necessary for all stakeholders to
work together in order to realize the goal of broad adoption of blockchain technology in the
management of supply chains and trade. Coordination across a whole industry is very
necessary in order to build a common infrastructure, procedures, and standards. Moreover,
overcoming the inertia associated with legacy systems, organizational silos, and resistance to
change is a significant challenge. Encouraging collaboration and knowledge sharing among
industry players, governments, and technology providers will be instrumental in driving
blockchain adoption.

Integration with Emerging Technologies: Integration of blockchain technology with other
developing technologies has the potential to provide significant benefits. When combined
with “blockchain technology, artificial intelligence (Al), the Internet of Things (IoT), and
cloud computing” have the potential to significantly improve supply chain visibility,
automation, and data analytics. These technologies, when combined, have the potential to
provide real-time data collecting, predictive analytics, and automated decision-making, all of
which may lead to supply chains that are more efficient and responsive.

Environmental Impact: Concerns have been raised about the environmental impact and
energy consumption of blockchain networks, particularly those that confirm transactions via
the use of proof-of-work consensus methods. The environmental impact of blockchain
technology may be reduced by developing consensus algorithms that use less energy and
investigating alternate consensus methods, such as proof-of-stake. Striking a balance between
the benefits of blockchain and its sustainability is crucial for long-term viability.

Skill Development and Education: The successful implementation and utilization of
blockchain technology require a skilled workforce with expertise in blockchain development,
data analytics, cryptography, and smart contract programming. Investing in skill development
programs, fostering educational initiatives, and collaborating with academia can help
cultivate the talent pool required to drive blockchain innovation in trade and supply chain
management.

Addressing these future developments and challenges will shape the trajectory of blockchain
technology in trade and supply chain management. Collaboration, regulatory frameworks,
technological advancements, and a supportive ecosystem are essential for realizing the full
potential of blockchain. By overcoming these challenges and embracing future developments, the

industry can unlock the transformative power of blockchain to create more transparent, efficient,
and resilient global trade and supply chain networks.
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Impact of Blockchain on the Future of Global Trade and Supply Chain
Management

The future of global trade and supply chain management will be significantly impacted by

blockchain technology. Blockchain technology provides transformative solutions to solve current
challenges and restructure the industry thanks to its distinctive properties of transparency,
traceability, and security. The following is a list that includes some of the most significant ways
in which blockchain technology will affect the future of global trade and the management of
supply chains:

>

Enhanced Transparency and Trust: Blockchain technology offers a platform that is both
decentralized and transparent, and in which all transactions and data exchanges are recorded
and maintained in an unchangeable way. This contributes to increased transparency and trust.
Because of this transparency, participants may have visibility into the movement of goods in
real time, which enables participants to check the authenticity of the goods and ensures that
they are in conformity with regulations. Blockchain technology removes the need for
intermediaries, minimizes the amount of information that is unequally distributed, and
increases the level of trust that exists among stakeholders. It does this by creating a source of
truth that is trusted and shared by all parties involved.

Better Traceability and Provenance: Block chain enables end-to-end traceability of goods
throughout the whole supply chain. Each transaction and event that is associated with the
product is recorded on the blockchain, so creating an unchangeable audit trail. This feature
enables users to trace and verify the origin of goods, as well as their production processes,
handling, and distribution. Supply chain integrity is improved by blockchain-based
traceability, which also lowers the risk of items being counterfeited and assures adherence to
ethical and sustainability norms.

Streamlined Procedures and Increased Productivity: The use of blockchain technology
helps to simplify and expedite trade processes by eliminating unnecessary activities,
paperwork, and human interference. Automating the execution of contractual duties, reducing
administrative hassles, avoiding mistakes, and increasing operational efficiency are all
benefits of smart contracts, which are self-executing contracts with predetermined conditions.
Blockchain removes the need for reconciling multiple data sources by providing a common
and synchronized source of truth, improving supply chain efficiency and reducing supply
chain delays.

Transactions That may Be Trusted to Be Safe: Blockchain technology provides a number
of robust security mechanisms that may be used to secure sensitive data and transactions.
Because of its decentralized and distributed structure, blockchain is very resistant to being
hacked and used for fraudulent purposes. The integrity and secrecy of the data recorded on
the blockchain are guaranteed by cryptographic techniques. By reducing the risk of fraud,
improving data security, and assuring fast and accurate payments, blockchain enables secure
and almost instantaneous peer-to-peer transactions.

Collaboration and Network Optimization: Blockchain makes it easier for different
stakeholders to work together by providing a platform that is both transparent and secure for
the exchange of data and financial transactions. Because it is decentralized, blockchain
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eliminates the need for intermediaries, hence reducing dependence and boosting trust
amongst members. Blockchain-based platforms enable efficient collaboration, coordination,
and information sharing across different organizations and geographies. Blockchain
facilitates seamless cooperation and reduces costs by optimizing supply chain networks and
eliminating inefficiencies.

» New Business Models and Opportunities: Blockchain technology opens up new
possibilities for business models and revenue streams. Tokenization and decentralized
marketplaces enable fractional ownership, crowdfunding, and new forms of value exchange.
Blockchain-based platforms can facilitate supply chain financing, enabling easier access to
capital for small and medium-sized enterprises (SMEs). Additionally, blockchain promotes
the development of innovative services and solutions, fostering entrepreneurship and industry
collaboration.

» Sustainability and Ethical Trade: Blockchain technology can play a vital role in promoting
sustainability and ethical trade practices. By providing transparency and traceability,
blockchain enables consumers and businesses to make informed decisions about the products
they purchase. It facilitates the verification of sustainability certifications, ethical sourcing,
and fair trade practices. Blockchain can help combat issues like child labor, deforestation,
and human rights violations by providing a verifiable record of supply chain activities.

Hence we can say that the blockchain technology holds immense potential to transform global
trade and supply chain management. By enhancing transparency, traceability, efficiency, and
trust, blockchain solutions address existing challenges and create new opportunities for
businesses and consumers. The future of global trade and supply chain management will see
increased adoption of blockchain, leading to more secure, efficient, and sustainable supply
chains, enabling global commerce to thrive in a transparent and trusted ecosystem.

Conclusion

In conclusion, blockchain technology is poised to revolutionize global trade and supply chain
management. Its unique features, including transparency, traceability, security, and decentralized
governance, offer transformative solutions to address the challenges and inefficiencies prevalent
in traditional trade processes. Blockchain improves trust, increases transparency, and lessens the
need for intermediaries by providing a distributed and immutable log of transactions.

It’s potential to streamline operations, increase traceability, and assure compliance with
regulations has been proved by the successful application of blockchain technology in a variety
of industries, including the food and beverage industry, the financial sector, the logistics industry,
and agriculture, among others. Blockchain enables users to track and verify the origin, validity,
and movement of goods via increased transparency, encouraging ethical sourcing, reducing
fraud, and boosting customer trust.

Moreover, blockchain technology simplifies and automates trade processes through the use of
smart contracts, reducing paperwork, eliminating manual interventions, and improving
operational efficiency. It facilitates secure and near-instantaneous peer-to-peer transactions,
ensuring timely payments and reducing the risk of fraud.
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The future of global trade and supply chain management will witness increased adoption of
blockchain, driven by advancements in scalability, interoperability, and regulatory frameworks.
Collaboration among industry players, governments, and technology providers will be crucial to
establish common standards, interoperable platforms, and regulatory frameworks that foster
innovation while ensuring compliance.

While there are challenges to overcome, such as scalability, interoperability, regulatory
frameworks, and skill development, the potential benefits offered by blockchain technology in
global trade and supply chain management are significant. By embracing blockchain and
leveraging its transformative capabilities, businesses can unlock opportunities for efficiency,
transparency, collaboration, and new business models.

As the adoption of blockchain technology continues to grow, global trade and supply chain
management will become more secure, transparent, and efficient. The trust and transparency
facilitated by blockchain will enable businesses and consumers to make informed decisions,
promote sustainability and ethical trade practices, and create a resilient and interconnected global
trade ecosystem.

In conclusion, blockchain technology has the power to reshape the future of global trade and
supply chain management, creating a more transparent, efficient, and sustainable trade ecosystem
that benefits all stakeholders involved.
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