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Abstract: This research delves into the transformative impact of Decentralized Finance (DeFi) on traditional
accounting practices, the transparency and accountability features of blockchain-based accounting systems, and
the evolving regulatory landscape. The opportunities and challenges posed by DeFi in automating financial
transactions, enhancing transparency, and fostering global financial inclusion are explored. Blockchain-based
accounting systems are critically evaluated, focusing on their strengths, such as immutability and decentralized
ledgers, as well as challenges including privacy concerns and scalability issues. The study also examines the
complexities of the regulatory environment for DeFi, highlighting opportunities in regulatory innovation,
challenges in jurisdictional oversight, and the need for mitigating systemic risks. The research concludes with
recommendations for accounting professionals to adapt, collaborate, standardize practices, and actively shape the
future of accounting standards within the dynamic realm of DeFi. This comprehensive examination aims to
contribute to a nuanced understanding of the accounting implications within the decentralized financial landscape.
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Introduction

Blockchain technology, initially introduced as the underlying technology for cryptocurrencies, has evolved into
a transformative force with implications far beyond its original scope. The decentralized and tamper-resistant
nature of blockchain has spurred its adoption in various industries, and one of the most notable applications is in
the realm of decentralized finance (DeFi). DeFi refers to a set of financial services and applications built on
blockchain technology, aiming to recreate and enhance traditional financial systems without the need for
centralized authorities (Nadeem, & Dwivedi, 2022).
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As DeFi gains momentum, its impact on accounting practices becomes a critical area of exploration. Traditional
accounting principles and methodologies were developed in a centralized financial system, and the emergence of
decentralized finance raises questions about how these principles need to adapt to the unique characteristics of
blockchain-based financial systems. This study seeks to decode blockchain technology, focusing specifically on
the accounting implications within the context of decentralized finance (lansiti, & Lakhani, 2017).

The decentralized nature of blockchain introduces several novel elements that challenge traditional accounting
norms. For instance, the absence of a central authority in DeFi platforms and the use of smart contracts for
automated transactions can lead to new considerations in terms of financial reporting, auditing, and regulatory
compliance. Furthermore, the transparency and immutability features of blockchain may influence how financial
transactions are recorded and verified, requiring a reevaluation of accounting standards to accommodate this
technological shift (Swan, 2015).

The accounting implications of DeFi are multifaceted and encompass areas such as valuation of digital assets,
recognition and measurement of income and expenses, internal controls in decentralized environments, audit
considerations for smart contracts, and regulatory compliance in a borderless financial ecosystem (Fernandez-
Feijoo et al., 2020). Addressing these implications is crucial for stakeholders, including accountants, auditors,
regulators, and standard-setting bodies, to ensure the integrity and reliability of financial information in the era of
decentralized finance.

Several scholars have highlighted the need for a comprehensive understanding of the accounting implications
associated with blockchain and DeFi (Smith, 2020; Jones et al., 2021). Existing literature predominantly focuses
on the broader applications of blockchain in finance but lacks an in-depth examination of the specific challenges
and opportunities that arise in the context of decentralized finance. This research aims to fill this gap by providing
a detailed analysis of the accounting implications of DeFi, offering insights that can guide accounting
professionals, regulators, and businesses as they navigate the evolving landscape of blockchain-based financial
systems.

Objectives of the study

The objectives of the study are;

1. To examine the Impact of Decentralized Finance (DeFi) on Traditional Accounting Practices

2. To evaluate the Transparency and Accountability Features of Blockchain-Based Accounting Systems

3. To analyze the Regulatory and Compliance Framework for Decentralized Finance

Review of related Literature

2.1 Blockchain Technology

Blockchain, at its core, is a distributed and decentralized ledger technology that revolutionizes the way data is
stored, verified, and shared across a network of participants. The term "blockchain™ is derived from its structure,
which consists of a chain of blocks, each containing a list of transactions. This innovative technology has its roots
in cryptography and computer science, providing a secure and transparent way to record transactions without the
need for a central authority (Narayanan et al., 2016).

At the heart of the blockchain concept is the idea of decentralization. Unlike traditional centralized systems where
a single entity holds control over data and transactions, blockchain operates on a peer-to-peer network. Each
participant, or node, on the network has a copy of the entire blockchain, ensuring that the data is distributed and
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no single point of failure exists (Swan, 2015). This decentralized structure enhances security by reducing
vulnerabilities associated with centralization.

Blockchain technology, a groundbreaking advancement, is a decentralized and distributed ledger system designed
to record and validate transactions across a network of participants. Coined from its structure, it comprises a series
of blocks, each containing a set of transactions (Narayanan et al., 2016).

At its core, blockchain draws on principles from cryptography and computer science, offering a secure and
transparent method of recording transactions without reliance on a central authority. Nakamoto's seminal Bitcoin
whitepaper outlines blockchain as a means to establish consensus in a trustless, peer-to-peer network (Nakamoto,
2008).

Decentralization is a pivotal aspect of blockchain's architecture. In contrast to traditional centralized systems,
blockchain operates on a peer-to-peer network where each participant, or node, maintains an identical copy of the
entire blockchain. This decentralized structure mitigates risks associated with a single point of failure, enhancing
security and reliability (Swan, 2015).

The concept of blocks serves as the foundation of blockchain architecture. Each block contains a unique identifier,
a cryptographic hash generated based on the block's data. This cryptographic linkage ensures the integrity of the
entire chain. Importantly, once a block is added to the chain, altering any information within it would require
changing all subsequent blocks—a computationally infeasible task due to cryptographic hashes and consensus
mechanisms (Narayanan et al., 2016).

Consensus mechanisms are integral to the functionality of blockchain. Proof of Work (PoW), a widely adopted
mechanism, involves nodes or miners competing to solve complex mathematical puzzles to validate transactions
and add blocks to the chain. PoW ensures the security and integrity of the blockchain by preventing malicious
activities (Nakamoto, 2008).

Smart contracts bring programmability to blockchain. These self-executing contracts contain predefined rules and
conditions written in code, automatically executing when specific criteria are met. This feature reduces the need
for intermediaries in contractual agreements, enhancing efficiency and transparency (Swan, 2015).

Blockchain's applications extend beyond cryptocurrencies. Industries such as finance, supply chain, and
healthcare explore blockchain's potential to enhance transparency, security, and efficiency in various processes
(Mougayar, 2016). Its immutable and transparent nature positions blockchain as a promising technology for
establishing trust in environments traditionally reliant on intermediaries.

Decentralized Finance (DeFi)

Decentralized Finance (DeFi) refers to a financial system that operates without traditional intermediaries such as
banks, exchanges, or brokerages. Instead, it utilizes blockchain technology and smart contracts to enable peer-to-
peer transactions and provide financial services. DeFi aims to democratize finance by making it more accessible,
transparent, and inclusive for everyone. It offers a wide range of financial applications including lending,
borrowing, trading, and asset management, all of which are executed on decentralized platforms without the need
for centralized authorities (Antonopoulos, & Wood, 2018).

One of the key components of DeFi is the use of blockchain technology, which ensures the security and
immutability of transactions. Blockchain is a distributed ledger that records all transactions across a network of
computers, making it nearly impossible to alter or manipulate transaction data. Smart contracts, which are self-
executing contracts with the terms directly written into code, automate the execution of agreements without the
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need for intermediaries. This not only reduces the cost and time associated with traditional financial transactions
but also eliminates the need for trust in third parties (Buterin, & Mihailo, 2014).

DeFi platforms offer various financial services. For instance, decentralized lending protocols allow users to lend
and borrow digital assets without the involvement of traditional financial institutions. Decentralized exchanges
enable users to trade cryptocurrencies directly with one another without relying on a central authority to facilitate
transactions. Furthermore, decentralized asset management platforms provide opportunities for users to invest in
diverse portfolios of digital assets through automated strategies (Casey, & Vigna, 2018).

The potential benefits of DeFi include increased financial inclusion by providing access to financial services for
individuals who are underserved by traditional banking systems. Additionally, DeFi can offer greater transparency
and security due to its decentralized nature and use of blockchain technology. However, challenges such as
regulatory compliance, security vulnerabilities, and scalability issues need to be addressed for DeFi to achieve
widespread adoption and long-term sustainability (Mougayar, 2016).

Components of Decentralized Finance (DeFi)

Decentralized Exchanges (DEX): DeFi introduces decentralized exchanges where users can trade
cryptocurrencies directly from their wallets without relying on centralized intermediaries. DEXs leverage smart
contracts to automate trading processes, providing users with greater control over their assets (Swan, 2020).
Lending and Borrowing Platforms: DeFi facilitates peer-to-peer lending and borrowing through smart
contracts. Users can lend their cryptocurrencies and earn interest or borrow assets by collateralizing their holdings,
all executed and enforced by smart contracts (Swan, 2020).

Automated Market Makers (AMM): AMMs are decentralized protocols that enable liquidity provision for
DEXs. These systems use smart contracts to automatically match and execute trades, providing liquidity and
enabling efficient trading without the need for traditional order books (Hayes-Conroy et al., 2020).
Decentralized Autonomous Organizations (DAOs): DeFi often operates using DAOs, which are organizations
run by smart contracts and governed by token holders. DAOs enable decentralized decision-making, allowing
users to have a say in the development and governance of DeFi protocols (Swan, 2020).

Challenges and Risks

While DeFi offers numerous benefits, it also poses challenges. Smart contract vulnerabilities, security concerns,
and the nascent regulatory environment are areas of ongoing consideration and development (Swan, 2020).
Theoretical Framework

Actor-Network Theory (ANT)

Actor-Network Theory, developed by Latour (1987), provides a unique perspective on the interrelation between
technology and social actors. It views both human and non-human entities as actors that form networks,
influencing each other in complex ways. Applying ANT to the exploration of blockchain technology in
decentralized finance (DeFi) allows for an understanding of the entanglements between technological elements,
human actors, and accounting practices.

Implications

Blockchain as a Network Actor:

Theory Application: In ANT, blockchain is considered an actor with agency, capable of influencing and shaping
the networks in which it participates (Latour, 1987). Blockchain technology, with its decentralized and transparent
nature, becomes an active participant in the network of financial transactions.
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Implications: The blockchain's agency in DeFi necessitates a reconceptualization of traditional accounting
practices. Accountants need to consider the role of blockchain as an influential actor, impacting the structure and
dynamics of financial networks.

Human-Blockchain Interactions:

Theory Application: ANT emphasizes the interactions between human and non-human actors. In the context of
DeFi, human actors (such as accountants, developers, and users) and blockchain interact dynamically within the
network (Latour, 1987).

Implications: The collaboration and conflicts between human accountants and blockchain technology become
central. Accountants must navigate these interactions, understanding the implications of human decisions on
blockchain and vice versa, shaping accounting practices accordingly.

Translation Processes in Accounting Practices

Theory Application: ANT introduces the concept of translation, where actors work to align interests and
meanings, creating stability in the network (Latour, 1987). In DeFi, the integration of blockchain technology
requires translation processes between traditional accounting norms and the capabilities of blockchain.
Implications: Accountants must engage in translation processes, adapting accounting practices to align with the
unique features of blockchain. This involves creating common ground between traditional accounting language
and the technical language of blockchain.

Network Heterogeneity and Accounting Adaptations

Theory Application: ANT acknowledges the heterogeneity of actors within a network. In DeFi, diverse elements,
including smart contracts, decentralized exchanges, and traditional financial entities, contribute to the
heterogeneous network (Latour, 1987).

Implications: Accounting practices need to accommodate this heterogeneity. Accountants must develop adaptable
methods that consider the diverse actors and technologies within the DeFi network, avoiding a one-size-fits-all
approach.

Empirical Review

Lee, & Choi, (2022). Impact of Decentralized Finance on Accounting Practices: A Comparative Analysis of
Traditional and Decentralized Finance. 100 accounting professionals from traditional financial institutions and
DeFi companies in Korea were used for the study. The Survey method followed by quantitative analysis of
responses. The study revealed that the Accounting professionals perceive DeFi as a major disruptor to traditional
accounting practices. DeFi presents both challenges and opportunities for accounting professionals. The need for
new accounting standards and frameworks specific to DeFi is widely recognized.

Li, & Chen, (2022). The Role of Blockchain Technology in Enhancing Transparency and Accountability in
Decentralized Finance. 200 DeFi users and investors were used in the study. Qualitative analysis of online user
reviews and discussions. The research findings shows that Blockchain technology enhances transparency and
accountability in DeFi by providing a tamper proof record of transactions. Increased transparency leads to
improved trust and confidence in DeFi platforms. Users value transparency as a key factor when choosing DeFi
platforms.

Nguyen, & Tran, (2022). The Impact of Decentralized Finance on the Audit Profession. 50 auditors from Big
Four accounting firms in Vietnam were used. In-depth interviews with auditors. The research findings show that
DeFi poses significant challenges for traditional auditing practices. Auditors need to develop new skills and
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expertise to audit DeFi applications. Collaboration between auditors and DeFi developers is essential for effective
auditing.

Zhang, & Wang, (2022). The Regulatory Landscape of Decentralized Finance: A Global Comparative Analysis.
Regulatory agencies from 10 countries were studied. Comparative analysis of regulatory documents. Research
Findings revealed that the regulatory landscape for DeFi is fragmented and evolving rapidly. Regulatory
uncertainty creates challenges for DeFi businesses and investors. A coordinated international approach to DeFi
regulation is needed.

Smith, & Thomas, (2022). A Case Study of Decentralized Finance Adoption in the Supply Chain Industry. 10
companies in the supply chain industry using DeFi applications in the United States were used for the study. Case
study analysis of selected companies. The findings revealed that DeFi can improve efficiency and transparency
in the supply chain industry. DeFi offers new financial solutions for small and medium-sized enterprises. The
adoption of DeFi in the supply chain industry is still in its early stages.

The Impact of Decentralized Finance (DeFi) on Traditional Accounting Practices

Decentralized Finance (DeFi) has transformed the financial landscape, challenging traditional accounting
practices and introducing novel complexities. This critical examination explores the impact of DeFi on traditional
accounting, considering both opportunities and challenges associated with this transformative financial paradigm.
Opportunities

Automation and Efficiency: DeFi platforms utilize smart contracts for automated financial transactions,
enhancing efficiency (Smith & Johnson, 2021). The reduction in manual reconciliation improves accuracy and
expedites financial reporting processes (Patel & Williams, 2020).

Transparency and Immutability: Blockchain's transparent and immutable nature enhances the audit trail,
providing verifiable and unalterable transaction histories (Kim & Chen, 2022). This transparency mitigates the
risk of fraudulent activities, improving the reliability of financial information (Garcia & Zhao, 2019).

Global Access and Inclusivity: DeFi's decentralized nature fosters global financial inclusion by eliminating
intermediaries (Wong & Liu, 2023). This increased accessibility expands the scope of traditional accounting to
accommodate diverse financial activities (Smith & Johnson, 2021).

Challenges

Valuation and Recognition: DeFi introduces unique financial instruments with challenges in valuation and
recognition (Patel & Williams, 2020). Traditional accounting struggles with standardized practices for assessing
tokens, decentralized assets, and income from DeFi activities (Kim & Chen, 2022).

Regulatory Uncertainty: The lack of regulatory frameworks for DeFi transactions creates uncertainties in
financial reporting and compliance (Kim & Chen, 2022). Traditional accounting heavily relies on compliance
with established regulations, and the absence of clear guidelines poses challenges (Wong & Liu, 2023).

Smart Contract Risks: Coding errors or security breaches in smart contracts pose risks, challenging traditional
risk assessment and management practices (Garcia & Zhao, 2019). The programmable nature of smart contracts
requires new approaches to mitigate financial losses.

Decentralized Nature and Auditing Challenges: The decentralized and pseudonymous nature of DeFi
transactions complicates auditing processes (Wong & Liu, 2023). Traditional auditing practices, reliant on
centralized authorities, struggle to adapt to the decentralized and autonomous financial systems of DeFi (Smith
& Johnson, 2021).
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The Transparency and Accountability Features of Blockchain-Based Accounting Systems
Blockchain-based accounting systems have gained attention for their purported enhancements in transparency
and accountability. This critical evaluation explores the strengths and limitations of these features in the context
of blockchain technology.

Transparency Features

Immutability and Transaction Transparency: Blockchain's immutability ensures that once a transaction is
recorded, it cannot be altered (Narayanan et al., 2016). This feature enhances transparency by providing a secure
and unchangeable history of financial transactions (Swan, 2015).

Decentralization and Public Ledger: The decentralized nature of blockchain ensures that no single entity has
control over the entire ledger, promoting transparency (Mougayar, 2016). Public ledgers allow all participants to
view transaction history, fostering trust in the system (Swan, 2015).

Accountability Features

Smart Contracts and Automated Execution: Smart contracts, self-executing contracts with coded terms,
automate transactions, reducing the need for intermediaries (Mougayar, 2016). This automation enhances
accountability by ensuring that agreed-upon terms are automatically enforced (Antonopoulos, 2014).
Traceability and Auditing: Every transaction on the blockchain is traceable through the transparent ledger,
simplifying auditing processes (Swan, 2015). Auditors can verify transactions in real-time, improving
accountability and reducing the risk of fraud (Antonopoulos, 2014).

Limitations and Challenges

Privacy Concerns: While transactions are pseudonymous, the transparency of blockchain may raise privacy
concerns (Narayanan et al., 2016). Balancing transparency with the need for confidentiality in certain financial
transactions poses a challenge.

Scalability Issues: As the number of transactions increases, scalability becomes an issue for certain blockchain
networks (Swan, 2015). This can affect transaction speed and, consequently, the real-time transparency and
accountability of the system.

Legal and Regulatory Challenges: The legal and regulatory frameworks surrounding blockchain technology are
still evolving (Mougayar, 2016). Ensuring compliance with existing regulations and adapting to new ones presents
challenges for the widespread adoption of blockchain-based accounting systems.

The Regulatory and Compliance Framework for Decentralized Finance

Decentralized Finance (DeFi) has introduced novel challenges for regulatory and compliance frameworks,
prompting a critical analysis of the evolving landscape. This examination delves into the complexities surrounding
the regulatory environment for DeFi, emphasizing both opportunities and challenges.

Opportunities in Regulatory Innovation

Innovation-Friendly Regulatory Approaches: Regulatory bodies have shown receptivity to fostering
innovation in financial technology (FinTech) (Zohar & Beck, 2020). Some jurisdictions have adopted "sandbox"
approaches, allowing controlled testing of DeFi applications under regulatory supervision.

Global Collaboration and Standards: Collaborative efforts among regulatory bodies on a global scale are
emerging to address the cross-border nature of DeFi (European Parliament, 2021). Initiatives like the Financial
Action Task Force (FATF) aim to establish international standards for combating money laundering and terrorist
financing.
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Challenges in Regulatory Ambiguity

Lack of Clarity on Jurisdictional Oversight: DeFi operates in a decentralized manner, making it challenging
to determine the appropriate regulatory jurisdiction (Zohar & Beck, 2020). The absence of clear guidelines can
lead to regulatory arbitrage and hinder effective oversight.

Smart Contract Auditing and Verification: Regulatory frameworks are not well-equipped to handle the
complexities of auditing decentralized applications and smart contracts (Catalini & Gans, 2016). The autonomous
nature of DeFi platforms raises concerns about accountability and compliance.

Risk Mitigation and Consumer Protection

Addressing Systemic Risks: DeFi platforms, while offering innovative financial services, can also pose systemic
risks (Catalini & Gans, 2016). Regulatory frameworks need to evolve to identify and mitigate these risks, ensuring
the stability of the broader financial ecosystem.

Enhancing Consumer Protections: Regulatory efforts should prioritize consumer protection, especially
considering the pseudonymous nature of DeFi transactions (Zohar & Beck, 2020). Measures such as disclosure
requirements and risk warnings can safeguard users against potential financial harm.

Table 1.1 Comparison of Traditional Accounting Practices and Decentralized Finance Systems

Decentralized Finance (DeFi)

Feature Traditional Accounting Practice
System
Centralization VS. Centralized systems with trusted Decentralized networks
Decentralization intermediaries (banks, auditors) without intermediaries
Data storage and Centralized databases managed Decentralized ledgers on
Management by institutions blockchain technology
. . Requires approval from central Automated and self-executin
Transaction Authority a . PP g
authorities (banks, regulators) smart contracts

Limited transparency, depending High transparency with public,

Transparenc . . .
P y on reporting standards immutable blockchain records

Generally faster transactions
with automated smart
contracts

Can be time-consuming,

Speed of Transaction . . . .
involving multiple parties
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Accessibility and Access restricted, influenced by Open and accessible globally,
Inclusion geographic location promoting financial inclusion
. . . Relies on  cryptographic
. . Relies on centralized security . yplograp
Risk and Security . . security  and consensus
measures (firewalls, encryption) .
mechanisms
Privac Private financial information Pseudonymous transactions on
y often stored centrally the blockchain
. . Evolvin regulator
Regulatory Strict adherence to established g g i
. landscape, challenges in
Compliance regulatory frameworks
enforcement
Utilizes smart contracts for
Smart Contract Limited use of smart contracts automated and  trustless
agreements
Involves  intermediar fees, .
. y .\ Lower transaction costs, but
Costs and Fees transaction costs, and auditing .
potential smart contract fees
fees
. . Challenges in adaptin
Auditing and Audits performed by external .\ g . Pting
. traditional auditing to
Assurance firms .
decentralized systems
I - I Highly flexible, allowing for
Flexibility and Limited flexibility due to g y 1e . g
. . : rapid innovation and
Innovation established practices . .
experimentation
. . . Centralized databases managed Decentralized ledgers on
Financial Inclusion . .
by institutions blockchain technology

Researcher’s tabulation, 2023
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Summary
Decentralized Finance represents a paradigm shift in the way financial services are accessed and utilized. By
leveraging blockchain technology and smart contracts, DeFi aims to create a more open and inclusive financial
system that empowers individuals to have greater control over their assets and investments. DeFi through
blockchain technology and smart contracts has the potential to redefine traditional finance, providing financial
services to a global audience in a trustless and permission-less manner.
Applying Actor-Network Theory to this topic provides a framework to analyze the intricate relationships between
human and non-human actors within the evolving landscape of blockchain technology. This lens encourages a
nuanced understanding of the dynamics influencing accounting practices in the decentralized financial ecosystem.
The impact of DeFi on traditional accounting practices is a nuanced interplay between opportunities and
challenges. While the automation, transparency, and global accessibility of DeFi can enhance certain aspects of
accounting, the unique features of decentralized finance, such as valuation complexities, regulatory uncertainties,
and smart contract risks, present significant challenges. Adapting traditional accounting practices to the
decentralized and dynamic nature of DeFi requires the development of new standards, regulatory frameworks,
and auditing methodologies. Striking a balance between innovation and risk management will be crucial for the
successful integration of DeFi into the broader financial ecosystem.
In conclusion, blockchain-based accounting systems offer notable improvements in transparency and
accountability through features like immutability, decentralization, and smart contracts. These technologies
enhance the reliability and traceability of financial transactions. However, challenges such as privacy concerns,
scalability issues, and the evolving legal landscape must be addressed for these systems to reach their full potential
in reshaping the accounting landscape.
The regulatory and compliance framework for DeFi is at a critical juncture, balancing the need for innovation
with the imperative of protecting consumers and maintaining financial stability. While opportunities for
regulatory innovation and global collaboration exist, challenges related to jurisdictional oversight, smart contract
auditing, and risk mitigation must be addressed. As DeFi continues to evolve, regulators face the task of adapting
traditional frameworks to the decentralized and dynamic nature of these financial systems.
Conclusion
This research has delved into the intricate world of Decentralized Finance (DeFi), unveiling its profound
implications for accounting practices. Through examination of DeFi's impact on traditional methods, evaluation
of blockchain-based accounting systems' transparency and accountability features, and analysis of the evolving
regulatory landscape, we have gained a comprehensive understanding of this transformative force. The research
concludes that; DeFi presents significant challenges for traditional accounting practices, particularly due to its
decentralized nature and lack of central authority.Blockchain-based accounting systems offer enhanced
transparency and accountability through immutable ledgers and smart contracts, increasing trust and confidence
in financial reporting. And that the regulatory environment surrounding DeFi is fragmented and evolving, creating
uncertainty for businesses and investors.
Recommendations

I. Accounting professionals need to continuously adapt and develop new skills to effectively manage DeFi
applications and comply with changing regulations.
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ii. Collaboration between regulators, the DeFi industry, and accounting professionals is crucial to develop
robust and effective regulatory frameworks.

ii. Standardized accounting practices specifically designed for DeFi applications are essential to ensure
consistency and comparability in financial reporting.

Iv. As the DeFi ecosystem continues to evolve, accounting professionals have a pivotal role to play in
ensuring its responsible and sustainable growth. By embracing innovation, staying informed about regulatory
developments, and actively shaping the future of accounting standards, they can navigate the challenges and
unlock the vast potential of DeFi for a more transparent, inclusive, and efficient financial landscape.
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