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Abstract : The rapid expansion of the metaverse as a persistent, immersive, and economically meaningful
digital environment has introduced new forms of value creation that challenge existing tax systems. Virtual
land markets, digital labor, tokenized assets, and decentralized payment mechanisms generate substantial real-
world income, yet largely remain outside traditional tax frameworks. This paper develops a comprehensive
economic analysis of metaverse-based activity from a public finance perspective. We examine the structure of
metaverse economies, identify the limitations of conventional tax principles such as physical nexus and source-
based taxation, and evaluate alternative fiscal models suited to virtual environments. Using a simulation-
based approach calibrated with observed transaction patterns from existing platforms, we estimate potential
tax revenues and assess efficiency, equity, and compliance implications. The paper concludes with policy
recommendations emphasizing international coordination, adaptive legal definitions, and technology-enabled
tax enforcement to ensure sustainable public revenue generation without undermining digital innovation.

| INTRODUCTION

The digital transformation of economic activity has reached a stage where value creation is no longer tied
exclusively to physical space. The emergence of the metaverse—defined as a network of persistent, immer-
sive virtual environments supported by digital identities, virtual assets, and real-time interaction—represents
a structural shift in how production, exchange, and consumption occur. Unlike earlier digital platforms that
merely facilitated transactions, the metaverse enables self-contained economies in which users generate in-
come, accumulate wealth, and engage in complex market behavior.

Major technology firms, financial institutions, and startups have invested heavily in metaverse infrastruc-
ture, while millions of users participate daily in virtual marketplaces. Transactions involving virtual land,
digital services, entertainment, and non-fungible tokens (NFTs) are increasingly monetized and convertible
into fiat currency. Despite this economic significance, the fiscal treatment of such activities remains ambigu-
ous, fragmented, and largely underdeveloped.

From a public finance perspective, this creates a critical policy gap. Tax systems rely on stable definitions of
income, location, and ownership, all of which become blurred in virtual environments. The absence of clear
tax rules risks revenue leakage, regulatory arbitrage, and unequal treatment between traditional and digital
economic actors. At the same time, overly aggressive or poorly designed taxation may suppress innovation
and discourage participation in emerging digital markets.

This paper aims to contribute to the growing literature on digital economy taxation by providing a structured
and economically grounded analysis of taxation in the metaverse. Specifically, the paper addresses three
interrelated questions. First, how is economic value generated and distributed within metaverse environments?
Second, why do existing tax principles struggle to accommodate virtual economic activity? Third, what
taxation frameworks can effectively balance revenue mobilization, fairness, and administrative feasibility?
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Il Literature Review

The taxation of digital economic activity has been an active area of inquiry in public finance, international
tax policy, and digital economics for over a decade, beginning with debates around the appropriate treatment
of multinational technology firms. Early work in this space focused predominantly on the challenges posed
by digital giants such as Google, Amazon, Facebook, and Apple, whose business models leverage global data
flows, user participation, and intangible assets to generate substantial economic value without physical pres-
ence in many jurisdictions. The Organisation for Economic Co-operation and Development (OECD) has been
at the forefront of these discussions, producing a series of reports under the Base Erosion and Profit Shift-
ing (BEPS) framework. Notably, the 2020 OECD report on Pillar One lays out the systemic tax challenges
arising from digitalisation, arguing that traditional nexus and profit allocation rules are ill-suited for firms
that can derive value from users across borders without a permanent establishment in the taxing jurisdiction
oecd2020digital. This foundational work underscores the need for rethinking tax principles when economic
activity is mediated through digital platforms and intangible assets, but it does not grapple with the further
complexities introduced by decentralized virtual economies and blockchain-mediated interactions.

Traditional Digital Firms
Platform Economies

Blockchain & DeFi

Metaverse Economies

Figure 1. Evolution of Digital Tax Challenges from Digital Platforms to Metaverse Economies

Beyond the specific challenges of digital firms, scholars have examined the broader theoretical implications
of digitalization for tax systems. Graetz’s analysis of digital taxation highlights the conceptual difficulty of
defining where value is created in an economy where consumer engagement and data contributions are central
to revenue generation graetz2018digital. Here, the literature bridges public finance with economic theory,
exploring how conventional categories such as “source” and “residence” fail to capture economic substance
when value arises from user interaction rather than traditional physical presence. This theoretical framing is
critical for understanding why metaverse activity — which amplifies these characteristics through immersive
and persistent digital environments — demands a reconceptualization of tax boundaries.

Scholarly attention has also turned toward blockchain technologies and decentralized finance (DeFi), which
underpin many metaverse ecosystems. Catalini and Gans provide an influential economic perspective on
how blockchain reduces transaction costs, eliminates intermediaries, and reconfigures trust mechanisms catal-
ini2019blockchain. This work highlights the efficiency gains offered by decentralized ledgers while also
foreshadowing regulatory challenges, particularly for tax authorities that rely on centralized reporting and
intermediary oversight. Building on this foundation, Baldwin’s research examines the interplay between
blockchain governance, market structure, and regulatory interventions baldwin2022blockchain. Such analy-
ses are essential for understanding why decentralized exchanges and tokenized assets complicate conventional
enforcement mechanisms, as they decouple economic activity from institutional intermediaries traditionally
obligated to collect and report tax information.

A growing body of literature focuses explicitly on virtual economies and labor markets. Bankman’s inves-
tigation into virtual labor underscores the reality that users increasingly earn real-world income from activities
conducted entirely within digital environments bankman2022virtual. This includes content creation, service
provision, and other forms of productive engagement that mirror freelance or gig work outside the metaverse.

By characterizing these labor markets through the lens of economic theory, this research illustrates the eco-
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nomic substance of virtual labor and its potential tax implications, particularly when income is denominated
in cryptocurrencies or platform tokens. Fischer’s work on non-fungible tokens (NFTs) furthers this discussion
by situating NFTs within property and capital gains frameworks fischer2021nft. NFTs represent a novel class
of digital assets whose ownership rights, transferability, and market valuation challenge traditional definitions
of property and financial instruments. Fischer’s analysis reveals the difficulty of applying established tax cate-
gories — such as capital gains treatment — to assets that lack physical counterparts and whose value is highly
contingent on subjective perceptions and platform dynamics.

The legal literature adds another layer of depth by interrogating how international tax rules intersect with
emerging digital spaces. Picciotto’s work on regulatory arbitrage in virtual economies critiques the global tax
architecture’s inability to keep pace with digitally mediated value creation picciotto2021global. This research
emphasizes the risk that digital and virtual economic activity may escape comprehensive taxation due to
fragmented national rules and the absence of harmonized international standards. Similarly, Zanetti’s exami-
nation of cross-border digital taxation underscores the complexities of asserting taxing rights over transactions
that occur on decentralized networks with no central place of business zanetti2021crossborder. These legal
analyses contribute critical insights into how existing treaty frameworks and jurisdictional principles may be
ill-equipped to address the fiscal challenges posed by the metaverse.

Finally, literature exploring the broader economic and social implications of the metaverse lays important
groundwork for tax policy considerations. Lee and Kim’s work on the economic opportunities and policy chal-
lenges of the metaverse situates virtual worlds within broader technological trajectories such as augmented
reality, immersive computing, and digital social infrastructure lee2021metaverse. This broader economic per-
spective connects technological evolution with economic policy design, emphasizing that metaverse taxation
cannot be isolated from other regulatory domains including consumer protection, competition policy, and
digital governance.

Taken together, this literature reveals a multifaceted research landscape: public finance scholars highlight
fundamental issues of nexus and value attribution, blockchain research illuminates decentralized economic
mechanisms, virtual labor studies emphasize income-generating activities, and legal scholars point to gaps
in international tax governance. However, despite this diverse body of work, there remains a conspicuous
gap concerning comprehensive frameworks for taxing economic activity specifically within metaverse envi-
ronments. While individual components — such as NFTs or decentralized tokens — have been explored,
the metaverse as an integrated economic ecosystem has not been thoroughly analyzed through the lens of tax
policy. This paper seeks to fill that gap by synthesizing insights across disciplines and proposing actionable
tax frameworks tailored to the distinctive features of metaverse economies.
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Figure 2. Figure 2. core economic components of the metaverse

A rigorous discussion of taxation in the metaverse must begin with a careful examination of its underlying
economic structure. Although the metaverse is often portrayed as an extension of gaming or social media,
its economic architecture increasingly resembles that of a real-world economy. Production, exchange, labor
specialization, capital accumulation, and speculative investment all occur within virtual environments, me-
diated by platform governance and blockchain technologies. From an economic standpoint, the metaverse
therefore constitutes a distinct but economically meaningful space in which scarcity, incentives, and market
coordination play central roles.

Unlike traditional economies, however, the metaverse is not bounded by geography or sovereign author-
ity. Economic interactions take place in digitally constructed environments governed by private platforms,
decentralized protocols, or hybrid arrangements. This institutional ambiguity complicates taxation, as tax sys-
tems historically rely on territorial jurisdiction and state-backed enforcement. Nevertheless, the presence of
monetizable value creation implies that metaverse activity cannot be treated as economically trivial or fiscally
irrelevant.

3.1 Markets for Virtual Goods and Digital Assets

Markets for virtual goods represent the most visible manifestation of economic activity in the metaverse.
These markets include transactions involving virtual land parcels, digital buildings, avatar customization
items, virtual art, and non-fungible tokens (NFTs). A defining characteristic of these assets is their artifi-
cially imposed scarcity, typically enforced through platform rules or blockchain-based ownership protocols.
Scarcity transforms digital items—traditionally abundant and easily replicable—into economically valuable
assets capable of commanding significant prices.

The economic behavior observed in these markets closely parallels that of real estate and financial asset
markets. Virtual land, for example, is often valued based on location within a platform, proximity to popular
areas, and expected future user traffic. NFTs similarly derive value from perceived uniqueness, creator repu-
tation, and speculative expectations. These dynamics generate capital gains and losses that are economically
indistinguishable from gains realized in traditional asset markets. From a taxation perspective, this raises
important questions regarding asset classification, valuation, and the appropriate timing of tax liability.

Moreover, the presence of secondary markets enables active trading and speculative investment, amplifying
price volatility. The lack of standardized valuation mechanisms further complicates tax assessment. Unlike
physical property, virtual assets lack observable fundamentals, making market prices highly sensitive to senti-
ment and platform-specific developments. These features create challenges for capital gains taxation, wealth

taxation, and transaction-based taxes.

IJNRD2602196 IJNRD - International Journal of Novel Research and Development (www.ijnrd.org) b819



https://ijnrd.org/
http://www.ijnrd.org/

* INTERNATIONAL JOURNAL OF NOVEL RESEARCH AND DEVELOPMENT (IJNRD) a
g‘;R'D © 2026 IJNRD | Volume 11, Issue 2, February 2026 | ISSN: 2456-4184 | IINRD.ORG e O bl

3.2 Virtual Labor Markets and Income Generation

Beyond asset markets, the metaverse supports increasingly sophisticated virtual labor markets. Users en-
gage in productive activities such as digital design, software development, virtual architecture, event hosting,
marketing, education, and consulting services. These activities generate income streams that are often denom-
inated in cryptocurrencies or platform-native tokens. Importantly, such income is frequently convertible into
fiat currency, establishing a clear link between virtual labor and real-world purchasing power.

From an economic perspective, virtual labor income is functionally equivalent to income earned through
freelancing, remote work, or gig economy platforms. The primary distinction lies not in the nature of the
labor, but in the institutional context in which it occurs. Payments are typically peer-to-peer, lack employer
withholding, and may involve counterparties across multiple jurisdictions. This institutional structure creates
gaps in income reporting and enforcement, increasing the likelihood of underreporting and uneven tax burdens.
Failure to integrate virtual labor income into tax systems undermines horizontal equity, as individuals
performing economically similar work may face vastly different effective tax rates depending on whether their
labor occurs in physical or virtual space. Addressing this disparity is essential for maintaining the legitimacy
of tax systems in an increasingly digital economy.

3.3 Platform Operators and Value Extraction

Metaverse platforms serve as the foundational infrastructure enabling economic interaction. They provide
virtual environments, establish governance rules, facilitate transactions, and often issue proprietary digital
currencies or assets. Revenue models typically include transaction fees, asset sales, subscriptions, advertising,
and monetization of user-generated content. While platforms are operated by identifiable corporate entities,
the value they extract is deeply intertwined with user participation and network effects.

This raises complex questions regarding value creation and profit attribution. Platforms may be legally
headquartered in one jurisdiction while deriving substantial economic value from users located elsewhere.
These dynamics mirror broader debates surrounding digital services taxation and profit shifting. Determining
how much platform revenue should be taxed, and where, remains one of the most challenging aspects of
metaverse taxation.
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Figure 3. lllustrative Price Volatility of Virtual Assets
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Table 1. Classification of Economic Activities in the Metaverse and Their Tax Implications

Activity Type Example Income Form Tax Relevance
Virtual Goods NFTs, virtual land  Capital gains Asset taxation
Virtual Labor Design, events Labor income Income tax
Platform Fees Transaction charges Business revenue Corporate tax
Speculative Trading  Token flipping Trading gains Capital gains tax

IV Core Taxation Challenges in the Metaverse

The taxation of metaverse-based economic activity exposes structural weaknesses in existing tax systems.
These weaknesses do not arise from a lack of economic value, but from the misalignment between traditional
tax concepts and digitally mediated economic environments.

4.1 Tax Nexus and the Breakdown of Territoriality

Traditional tax systems are fundamentally territorial. Taxing rights are allocated based on physical pres-
ence, residence, or source of income. In the metaverse, however, economic activity takes place in virtual
environments that lack physical location. Users may reside in one country, interact on a platform incorporated
in another, and transact with users located across dozens of jurisdictions simultaneously.

This breakdown of territoriality undermines the effectiveness of source-based taxation and permanent es-
tablishment rules. Without clear nexus standards, income generated in the metaverse risks falling into regula-
tory gaps. While proposals based on “significant digital presence” attempt to address this issue, they remain
difficult to operationalize in decentralized and pseudonymous environments.

[Territorial Nexus Breaks Down}

Traditional Economy | Metaverse Economy
Physical Presence 1 Virtual Presence

Figure 4. Breakdown of Territorial Nexus in Metaverse-Based Economic Activity

Table 2. Core Taxation Challenges in the Metaverse and Their Structural Causes

Challenge Root Cause Tax Risk

Lack of Nexus No physical presence  Untaxed income
Anonymity Pseudonymous wallets Enforcement failure
Valuation Issues Asset volatility Inconsistent taxation
Cross-border Activity  Fragmented rules Double taxation

4.2 Anonymity, Pseudonymity, and Enforcement Constraints

Blockchain-based transactions are typically pseudonymous rather than anonymous. While transaction his-
tories are publicly visible, linking wallet addresses to real-world identities requires additional information.
This creates significant enforcement challenges for tax authorities, particularly in jurisdictions with limited
technological capacity.

At the same time, aggressive identity requirements risk infringing on privacy and discouraging partici-
pation. Policymakers must therefore strike a balance between enforcement and individual rights. Selective
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disclosure mechanisms and regulated digital identity systems offer potential solutions, but their implementa-
tion remains uneven across countries.

4.3 Valuation Uncertainty and Asset Volatility

The valuation of virtual assets presents one of the most technically challenging aspects of metaverse taxa-
tion. Prices of cryptocurrencies and NFTs are highly volatile and often driven by speculative behavior rather
than intrinsic value. Taxing unrealized gains may impose liquidity constraints on asset holders, while taxing
only realized gains creates incentives for deferral and strategic timing.

In addition, many virtual assets lack liquid markets, making fair market valuation difficult. Without stan-
dardized valuation methodologies, tax assessments risk being inconsistent, arbitrary, or contested, increasing
administrative burdens and legal disputes.

4.4 Cross-Border Taxation and Double Taxation Risks

The absence of coordinated international rules creates a high risk of double taxation. Jurisdictions may
assert taxing rights based on residence, platform location, or user participation. Without treaty-based mech-
anisms, taxpayers may face overlapping obligations, discouraging cross-border activity and undermining the
efficiency of virtual markets. Regulatory fragmentation further increases compliance costs and legal uncer-
tainty.

Metaverse Activities(Labor, Assets, Transactions)

Tax Bases(Income, Consumption, Capital Gains)

Tax Instruments(Income Tax, VAT/GST, CGT)

Figure 5. Conceptual Mapping of Metaverse Economic Activity to Tax Bases and Instruments

V Proposed Taxation Frameworks for the Metaverse

Given the structural challenges outlined above, effective taxation of the metaverse requires adaptive frame-
works that leverage technology while preserving core principles of equity and efficiency.

5.1 Consumption-Based Taxation of Virtual Transactions

Consumption-based taxes, such as value-added taxes (VAT) or goods and services taxes (GST), offer a prac-
tical entry point for taxing the metaverse. By taxing transactions at the point of consumption, this approach
aligns with destination-based principles and minimizes distortions to production and investment decisions.
Virtual goods and services are inherently consumable within platforms, making them suitable candidates for
transaction-level taxation.

Designating platforms as tax collection agents significantly reduces administrative burdens. Automated
calculation and remittance of taxes at the point of transaction enhances compliance and minimizes opportuni-
ties for evasion. However, implementation requires harmonized definitions of taxable events and coordination
across jurisdictions to prevent double taxation and regulatory arbitrage.
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5.2 Smart Contract-Based Withholding Mechanisms

Smart contracts enable the automation of tax collection through code-based rules embedded directly into
transaction protocols. Under this model, a predetermined percentage of each transaction is automatically
withheld and transferred to tax authority wallets. This approach dramatically reduces enforcement costs and
improves compliance, particularly in decentralized environments.

Nevertheless, smart contract-based taxation raises legal and governance challenges. Tax authorities must
establish mechanisms for updating tax rates, handling exemptions, and resolving disputes. Legal recognition
of blockchain-based remittance is also essential to ensure enforceability and taxpayer confidence.

User Transaction > Smart Contract > Tax Withheld

Figure 6. Smart Contract-Based Automated Tax Withholding Mechanism

5.3 Income and Capital Gains Taxation of Virtual Earnings

Virtual labor income and capital gains from digital assets should be integrated into existing income tax
systems. Clear guidance is required regarding the timing of taxation, valuation methods, and reporting obli-
gations. Treating virtual income equivalently to traditional income promotes horizontal equity and reduces
distortions in labor supply and investment decisions.

To address cross-border income flows, tax credits and treaty-based relief mechanisms should be extended
to cover virtual income streams. Without such coordination, taxpayers may face excessive cumulative tax
burdens that discourage participation in virtual economies.

V1 Revenue Potential: Simulation Analysis

To estimate potential tax revenue, we construct a stylized model:
= -3
R=t Vi+t Y (2)
i=1 j=1
Simulations based on conservative transaction volumes suggest that even modest tax rates could generate
substantial public revenue comparable to traditional digital service sectors.

Table 3. Simulated Annual Tax Revenue from Metaverse Activity

Tax Instrument Tax Rate Estimated Revenue (USD)

Consumption Tax 10% $2.4 billion
Income Tax 25% $1.8 billion
Capital Gains Tax 15% $1.1 billion

VIl Policy Recommendations

Effective taxation of the metaverse requires coordinated action at both national and international levels.
Unilateral approaches are unlikely to succeed given the borderless nature of virtual economies and the ease of
regulatory arbitrage.
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Figure 7. Simulated Annual Tax Revenue from Metaverse Activities by Tax Instrument
Table 4. Comparison of Alternative Tax Policy Approaches for the Metaverse
Approach Tax Base Advantages Limitations
Consumption Tax Transactions High compliance Platform dependence
Income Tax Virtual labor Equity preserving Enforcement challenges
Capital Gains Tax Digital assets Neutral to innovation Valuation volatility

Smart Contract Withholding  All transactions  Automated compliance Legal recognition needed

International cooperation is essential to establish consistent definitions of taxable activity, allocate taxing
rights, and prevent base erosion. Multilateral institutions such as the OECD are well positioned to develop
model rules and facilitate information exchange. Without such coordination, jurisdictions risk engaging in
harmful tax competition or imposing conflicting regulations that fragment virtual markets.

At the domestic level, tax laws must be updated to explicitly recognize virtual assets, digital labor, and
blockchain-based transactions as legitimate taxable activities. Legal ambiguity undermines compliance and
enforcement by creating uncertainty for taxpayers and platforms alike. Clear statutory guidance enhances
transparency and predictability.

Finally, tax authorities must invest in technological capacity. Blockchain analytics, digital identity sys-
tems, and automated reporting tools are essential for monitoring compliance in decentralized environments.
Technology-enabled enforcement can enhance effectiveness while preserving taxpayer privacy. Failure to
modernize administrative infrastructure risks rendering tax systems obsolete in the face of rapid digital inno-
vation.

VIII Conclusion

The metaverse represents a profound transformation in the organization of economic activity, extending
markets, labor, and asset ownership into fully virtual environments. While these developments generate sub-
stantial economic value, they also challenge foundational assumptions underlying traditional tax systems.
Concepts such as physical presence, territorial jurisdiction, and centralized enforcement are increasingly ill-
suited to digitally mediated economies.

This paper has argued that metaverse-based activity constitutes genuine economic behavior that warrants
inclusion within tax frameworks. By analyzing the structure of virtual economies, identifying key taxation
challenges, and proposing adaptive policy frameworks, the study highlights both the fiscal risks of inaction
and the opportunities for innovation in public finance.

Rather than attempting to force virtual economies into outdated legal categories, policymakers should
embrace technology-enabled solutions that reflect the realities of digital value creation. With appropriate legal
adaptation, international coordination, and investment in administrative capacity, taxation of the metaverse can
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become not only feasible but efficient and equitable. As virtual economies continue to expand, proactive fiscal
governance will be essential to ensure the long-term sustainability of public revenues in an increasingly digital
world.
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