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CROSS-CHAIN FINANCIAL BUSINESS MODELS
BASED ON STRUCTURAL ANTIFRAGILITY:
EVIDENCE FROM THE POLKADOT ECOSYSTEM

ABSTRACT

The modern blockchain industry is characterized by the presence of numerous isolated,
specialized platforms, which create critical barriers to interaction and call into question
the effectiveness of decentralized infrastructure. Comprehending the mechanisms of
structural antifragility is essential for designing systems that do not merely adapt to
stressors and volatility but actively benefit and grow stronger from them. The goal of
this study is to develop a conceptual model of structural antifragility as a specific type
of systemic adaptability implemented through the modular architecture of heterogene-
ous multi-chain networks, using the Polkadot ecosystem as an example. This study op-
erationalizes the concept of structural antifragility in relation to blockchain systems and
identifies its differences from institutional and temporal forms of antifragility.

Four mechanisms of Polkadot's structural antifragility have been identified: a) hetero-
geneous multi-chain architecture; b) shared security; c) Cross-consensus messaging
(XCM); d) Hardfork-free updates. The OpenGov decentralized governance system with
conviction voting and multi-role delegation tools is analyzed. A typology of cross-chain
business models is developed, highlighting their antifragile properties: structural risk
decomposition, modular adaptation, cascading diffusion of innovations, economies of
specialization, and shared security. The identified business models demonstrate the po-
tential for creating innovative entrepreneurial strategies based on interoperability. A
conceptual model is constructed demonstrating the relationship between modular ar-
chitecture, fault isolation principles, and the antifragile properties of the system.

Structural antifragility is conceptualized as an independent dimension of blockchain sys-
tem antifragility, complementing the institutional and temporal forms. The triad of an-
tifragility paradigms represents complementary approaches, each optimized for specific
business challenges and operating conditions. The developed conceptual model is ap-
plicable as an architectural pattern for building adaptive business ecosystems, enabling
the isolation of experimental risks, scaling of successful solutions, and evolution without
disruptive restructuring. The research results contribute to the development of innova-
tive strategies for the sustainable and adaptive development of economic systems,
providing a conceptual foundation for the creation of modular organizational structures
capable of transforming stress factors into competitive advantages.

Keywords: blockchain, Polkadot, business model, business ecosystem, decentralized
governance, stratagems, risks, antifragility philosophy, interoperability, digital
transformation

JEL Classification: L26, M21, 031, G23

INTRODUCTION

The fragmentation of the blockchain ecosystem, where dozens of specialized networks
operate in isolation, has exacerbated the problem of interoperability and raised the
question of new architectural approaches to organizing decentralized systems. This di-
versity has stimulated active development of scientific research on various aspects of
blockchain systems, but the attention of scientists is distributed unevenly. A significant
portion of modern research focuses on the institutional aspects of decentralized gov-
ernance (e.g., Davidson et al., 2018; De Filippi & Wright, 2018), as well as on scalability
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issues (e.g., Rao et al., 2018; et al., 2024) and security (e.g., Reno & Roy, 2025). However, aspects of interoperability
and modular organization, despite their critical importance for the development of the digital economy, remain relatively
understudied.

Polkadot, developed by Gavin Wood, co-founder of Ethereum and author of the Solidity language, implements a funda-
mentally different approach to scaling decentralized systems (Wood, 2016; Web3 Foundation, 2020). Instead of optimizing
a single blockchain, Polkadot creates a heterogeneous ecosystem of specialized chains (parachains), each optimized for
specific tasks but integrated into a common security and inter-chain communication infrastructure. This architecture elim-
inates the tradeoff between specialization and security inherent in isolated blockchains.

Building on Taleb's (2012) fundamental concept of antifragility, our study is a logical extension of work on the institutional
antifragility of Ethereum (Pavlov et al., 2024) and the temporal antifragility of Solana (Pavlov et al., 2025). While Ethereum
exhibits antifragility through social consensus mechanisms, DAOs, and governance evolution, and Solana through the
optimization of temporal processes and microtemporal adaptation, Polkadot offers a third dimension of antifragility—a
structural one based on a modular architecture, shared security, and cross-chain interoperability. Thus, Taleb's (2012)
ideas serve as a primary foundation for extending the analysis to new dimensions, allowing for the adaptation of general
antifragility theory to the specifics of blockchain architectures and emphasizing the evolution from institutional and tem-
poral aspects to structural ones.

The relevance of this work stems from the growing fragmentation of the blockchain ecosystem, where numerous special-
ized networks operate in isolation, creating barriers for users and developers. Polkadot offers a solution to this problem
through an architecture that ensures interoperability without compromising security or specialization. Exploring the mech-
anisms of structural antifragility is especially vital for designing systems that not only withstand change but actively thrive
on it, thereby unlocking new market opportunities amid the ongoing digital transformation of the economy.

LITERATURE REVIEW

The problem of interoperability in blockchain systems is attracting increasing attention from researchers. Belchior et al.
(2021) present a systematic review of cross-chain communication solutions, classifying them by trust assurance methods
and architectural approaches. The authors note that most existing solutions rely on tradeoffs between security, decentral-
ization, and functionality. Zamyatin et al. (2021) analyze inter-chain communication protocols from a security perspective,
identifying potential attack vectors and proposing formal models for assessing the reliability of cross-chain bridges.

Polkadot's architectural approach is described in detail in the works of its creators. Wood (2016) in the Polkadot whitepaper
presents the concept of a heterogeneous multichain, where parachains are united by a common security and communica-
tion infrastructure. Burdges et al. (2020) describe a shared security model and validation protocol that ensures the security
of all parachains by a single set of Relay Chain validators. Stewart and Kokoris-Kogia (2020) present a formal specification
of GRANDPA, a block finality protocol that ensures fast and secure transaction finality in the Polkadot ecosystem.

Inter-chain communication in Polkadot is implemented through the XCM (Cross-Consensus Messaging) protocol, described
in the Polkadot Developer Docs (2024). Unlike traditional bridges, XCM provides a universal language for transmitting
messages between different consensus systems, not limited to blockchains within the Polkadot ecosystem. This creates
the foundation for true interoperability, extending beyond simple token exchange.

The economic aspects of Polkadot's operation are explored in papers devoted to the specifics of parachain slot auctions.
Gehrlein and Hafner (2021) analyze the candle auction model used to allocate slots, demonstrating its effectiveness in
preventing manipulation and ensuring fair access to shared resources. The crowdloan system, which allows projects to
raise community funds to participate in auctions, creates a unique model for decentralized infrastructure financing.

In terms of governance, Polkadot implements an advanced on-chain governance model. Kiayias and Lazos (2023) analyze
the features of voting and decision-making in decentralized systems, noting Polkadot's innovative approach to addressing
low voter participation through vote delegation and conviction voting. OpenGov, Polkadot's new governance system, elim-
inates centralized elements such as the Council and Technical Committee, delegating power directly to token holders
(Polkadot Developer Docs, 2025; Valastin, 2024). In the context of modular architectures, work on the composability of
DeFi protocols is of particular interest. Werner et al. (2023) analyze the phenomenon of “money legos” — the ability of
different protocols to integrate with each other to create complex financial products. Polkadot extends this concept to the
cross-chain layer, allowing composite applications to leverage the capabilities of various specialized parachains.
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Despite growing interest in interoperability issues, academic literature does not offer a comprehensive concept of structural
antifragility as applied to modular blockchain systems. Existing studies primarily focus on the technical aspects of cross-
chain communication, neglecting how modular architecture influences a system's ability to improve under stress. There is
also a lack of a systematic classification of cross-chain business models and an analysis of their antifragility properties,
which defines the research niche of this paper.

AIMS AND OBJECTIVES

The aim of this study is to develop a conceptual model of structural antifragility as a specific type of systemic adaptability,
implemented through the modular architecture of heterogeneous multi-chain networks, using the Polkadot ecosystem as
an example. To achieve this goal, the following research objectives are addressed:

1. Operationalization of the concept of “structural antifragility” in relation to blockchain systems by identifying its
distinctive characteristics relative to institutional (Ethereum) and temporal (Solana) forms of antifragility.

2. Identification and systematization of mechanisms for the formation of structural antifragility in the Polkadot
architecture: heterogeneous multi-chain structure, shared security, the XCM protocol, and fork-free updates.

3. Identification of the features of the OpenGov decentralized governance system as a tool for adaptive protocol
evolution, including consideration of conviction voting and multi-role delegation tools.

4. Development of a typology of cross-chain business models highlighting their antifragile properties: temporal
decomposition of risks, rapid feedback, and adaptive learning.

5. Comparison of three forms of antifragility of blockchain systems (structural, institutional, temporal) and determination
of the conditions for their synergistic interaction.

6. Construct a conceptual framework that elucidates the interconnections among modular architecture, fault isolation
techniques, and antifragile characteristics within the Polkadot ecosystem, positioning it as an architectural pattern
for designing adaptive business ecosystems.

The solution to the set tasks will allow us to expand the understanding of the concept of antifragility by Taleb (2012) in
the context of modular blockchain systems, as well as to formulate recommendations for companies in the context of
creating adaptive business models based on the use of the advantages of interoperability and specialization.

METHODS

The methodological basis of the study is a comprehensive approach integrating qualitative and quantitative methods for
analyzing blockchain systems. The choice of methods is driven by the multifaceted nature of the Polkadot platform as a
sociotechnical system combining technological, economic, and governance components. The conceptual foundation of the
study is Taleb's (2012) theory of antifragility, adapted to the analysis of distributed systems.

The method of theoretical synthesis is applied to integrate the concepts of modular architecture (Baldwin & Clark, 2000),
complex adaptive systems theory (Holland, 1995), biological adaptation to stressors in ecosystems (e.g., Shulman et al.,
2017), and decentralized governance (Ostrom, 1990). This approach allows us to operationalize the concept of “structural
antifragility” by identifying its distinctive characteristics relative to the institutional and temporal forms of antifragility
identified in the authors’ previous studies (Pavlov et al., 2024, 2025).

To identify the specifics of Polkadot's structural antifragility, a comparative analysis of the architectural solutions of three
platforms is used: Polkadot (a heterogeneous multichain architecture), Ethereum (@ monolithic architecture with layer-2
solutions), and Solana (an optimized monolithic architecture). The comparison criteria include fault isolation components,
innovation diffusion methods, change management models, and adaptation time characteristics. The methodology for
comparative analysis of blockchain systems is based on the approaches proposed in the works of Belchior et al. (2021)
and Zamyatin et al. (2021).

An analysis method of on-chain data from the Polkadot ecosystem was used. The following quantitative metrics were
examined:

1.  OpenGov statistics on referendum dynamics, delegation structure, and the proportion of rejected proposals.

2. Parachain slot auction and crowdloan results.
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3. XCM message volumes between parachains.
4.  Elastic Scaling stress testing results on Kusama.

Multiple case studies of parachain projects were conducted. Examples of cross-chain business models (cross-chain DeFi,
composite dApps, multi-chain identity, specialized parachains) within the Polkadot ecosystem were analyzed in detail. A
typology of cross-chain business models was proposed based on an examination of parachain throughput, as well as the
features of shared security and the XCM protocol in the context of their impact on entrepreneurial strategies.

Based on the synthesis of results, a conceptual model of Polkadot's structural antifragility was developed in the context of
substantiating cross-chain entrepreneurial business models that utilize interoperability as a catalyst for innovation. The
model includes interactions at three levels:

1. Transactions and blocks.
2. Parachains and epochs.
3.  Ecosystem and governance, identifying components of failure isolation and cascading innovation diffusion.

The conceptual modeling methodology is based on approaches from system dynamics (Sterman, 2000) and the theory of
multilevel perspectives of technological transitions (Geels, 2002).

RESULTS

Polkadot's Structural Antifragility Mechanisms

Unlike Taleb's (2012) general concept of antifragility, which emphasizes system improvement through exposure to stress-
ors, and distinct from institutional antifragility rooted in social consensus mechanisms (Pavlov et al., 2024) or temporal
antifragility enabled by optimized timing processes (Pavlov et al., 2025), structural antifragility enables systems to not only
adapt but actively evolve through modular design, component isolation, and efficient propagation of successful solutions.

In the Polkadot ecosystem, the source of antifragility (Taleb, 2012) is heterogeneity itself: architectural differences be-
tween parachains, load asymmetries, and local failures of individual components. Modular organization transforms potential
vulnerabilities into systemic advantages. Problems are isolated at the level of individual parachains, without spreading to
the ecosystem, while successful solutions — new financial primitives, runtime optimizations, governance patterns — can be
adopted by neighboring chains through the shared Substrate infrastructure and the XCM protocol. Monolithic blockchains
lack this property, since any architectural limitation becomes a systemic problem, requiring a coordinated hard fork to
resolve.

This research identifies four core mechanisms underpinning Polkadot's structural antifragility, setting it apart from other
blockchain platforms and forming the basis for modular governance. These mechanisms not only confer resilience against
structural disruptions and isolated component failures but also enable the system to strengthen and evolve under stress —
a feature of particular value to managers seeking rapid adaptation in volatile business landscapes.

The first mechanism, “heterogeneous multichain architecture”, involves organizing an ecosystem of parachains united by
a common infrastructure (Relay Chain). Unlike monolithic blockchains with a single execution logic, Polkadot allows each
parachain to optimize its architecture for specific tasks (Wood, 2016). This creates structural diversity, increasing the
overall resilience of the system: the failure of one parachain does not affect the functioning of others, and successful
architectural solutions can be adopted by neighboring chains.

The second mechanism, “shared security”, secures all parachains through a single set of Relay Chain validators (Burdges
et al., 2020). This eliminates the need for each parachain to build its own security infrastructure, which would be cost-
ineffective for small, specialized networks. This mechanism creates economies of scale in security and eliminates the
“weakest link” problem characteristic of isolated blockchains with a small number of validators.

The third mechanism, the “XCM Interchain Communication Protocol”, is a universal language for transmitting messages
between different consensus systems (Polkadot Developer Docs, 2024). XCM goes beyond simply exchanging tokens and
enables the transmission of arbitrary instructions between parachains, including smart contract invocations, access rights
management, and complex multi-chain operations. This creates the foundation for composite applications that leverage
the capabilities of multiple specialized chains.

276 DOI: 10.55643/fcaptp.2.67.2026.5156


https://fkd.net.ua/
https://www.fta.org.ua/

FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE
ISSN: 2306-4994 | eISSN: 2310-8770 | Volume 2 (67), 2026

fA

The fourth mechanism, “forkless upgrades”, allows parachains and the Relay Chain to upgrade without splitting the net-
work (Web3 Foundation, 2020). The runtime logic is stored in the blockchain state and can be modified through governance
elements. This ensures continuous system evolution, eliminating the risks and coordination costs associated with traditional
hard forks. For governance, this means the ability to model adaptive systems capable of evolving without disruptive dis-
ruptions (Table 1).

Table 1. Comparison of Polkadot, Ethereum, and Solana architectures. (Source: compiled by the authors based on analysis by Taleb, 2012,
Buterin, 2014, 2021; Wood, 2016, Yakovenko, 2018; Solana Labs, 2020; Web3 Foundation, 2020, Liu et al., 2022, Ethereum Foundation, 2023, Polkadot

Developer Docs, 2024, 2025, Paviov et al., 2024, 2025; Mssassi and Abou El Kalam, 2025; Reno and Roy, 2025 and analysis of the Polkadot, Ethereum,
Solana ecosystems)

Item No. Parameter Polkadot Ethereum Solana
1 Architectural model Heterogeneous multichain Monolithic (with L2) Monolithic high-performance
2 Security model Shared security Own (PoS) Own (PoH + PoS)
3 Interoperability Native (XCM) Across bridges and L2 Across the bridges
4 Specialization High (parachains) Low (universal VM) Low (universal VM)
5 Features of the updates Forkless upgrades Hard forks + EIP Coordinated updates
6 Antifragile type Structural Institutional Temporal

Polkadot employs a radically distinct architectural paradigm compared to monolithic blockchains like Ethereum or Solana.
Its heterogeneous multichain design enables flexible handling of diverse workloads and optimal performance even under
structural stressors. Whereas traditional blockchains depend on a single virtual machine and uniform consensus process,
Polkadot’'s modular framework supports parallel execution across specialized chains, delivering superior efficiency and
adaptability in high-demand, heterogeneous environments (Wood, 2016; Web3 Foundation, 2020).

OpenGov Governance System

In June 2023, Polkadot transitioned from Gov V1 to the OpenGov system, representing a radical transformation of decen-
tralized governance (Oghenekaro, 2024; Simply Staking, 2024). Gov V1 included centralized elements, such as a 13-
member Council and a Technical Committee, which controlled a significant portion of decision-making. OpenGov completely
eliminated these structures, delegating all power to DOT token holders. The key differences between the two systems are
presented in Table 2.

Table 2. Comparison of Gov V1 and OpenGov. (Source: compiled by the authors based on analysis by Wood, 2016, Rikken et al., 2023, Polkadot
Wiki, 2023, 2024a,; Simply Staking, 2024, Oghenekaro, 2024)

Item No. Parameter Gov V1 OpenGov
1 Centralized bodies Council (13), Tech Committee None
2 Parallel referendums Only 1 at a time Many at the same time (on different tracks)
3 Voting model Adaptive Quorum Biasing with time-lock Conviction voting (multiplier 0.1x — 6x)
4 Delegation Uniform for all types of proposals Multirole delegation ( by separate tracks)
5 Technical expertise Technical Committee Technical Fellowship (ranks 0-9)
6 The proportion of rejected referendums 9% 40% (for the first 6 months)
7 Increased activity (first 6 months) Basic level +1.008% referendums

A key feature of OpenGov is conviction voting — a system of persuasive voting where the strength of a vote is determined
not only by the number of tokens but also by the willingness to lock them up for a long period. The conviction multiplier
ranges from 0.1x (no lockup) to 6x (224-day lockup), creating a tool for identifying long-term stakeholders (Polkadot Wiki,
2023). This approach solves the classic problem of plutocracy in blockchain governance: large token holders unwilling to
make long-term commitments gain less influence than smaller but committed ecosystem participants.

OpenGov introduces a system of origins and tracks, where each referendum belongs to a specific origin, which determines
its parameters, including deposit requirements, time periods, the maximum number of concurrent referendums, and ap-
proval/support curves. In total, the system defines 17 different origins, from Root (with maximum authority) to Small
Tipper (with minimal authority). The Small Tipper track is intended for quick and low-risk decisions, such as approving
relatively small payments from the treasury (up to 1,000 DOT), with a minimum deposit and accelerated review times.
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The Root track, in contrast, is used for the most critical protocol changes (such as runtime upgrades), with a significantly
higher deposit and significantly longer preparation, voting, and confirmation periods to ensure maximum security and
community engagement (Polkadot Wiki, 2023).

Each track uses dynamic approval and support curves, which determine the thresholds for decision-making. The approval
curve sets the minimum share of “yes” votes among voters, while the support curve sets the minimum share of the total
token supply participating in the vote. Both curves decrease over time: a referendum that does not gain sufficient support
initially can be adopted later at lower thresholds, creating a balance between urgency and the legitimacy of decisions
(Polkadot Wiki, 2023).

According to Oghenekaro (2024), the first six months after the transition to OpenGov saw a significant increase in activity
compared to the Gov V1 period. The number of referendums increased by an average of 1.008%; the number of votes by
1.981%; and the number of treasury proposals by 405%. Moreover, the share of rejected referendums increased from
9% to 40%, indicating a greater demand and diversity of opinion within the community. This trend suggests that OpenGov
not only increased activity but also improved the quality of proposal filtering; the community has become more selective,
rejecting low-quality or insufficiently substantiated initiatives.

OpenGov implements a liquid democracy model through Multirole delegation capabilities. Token holders can delegate their
votes to different experts across different tracks, for example, technical decisions to one delegate and treasury decisions
to another. According to Oghenekaro (2024), 66,602 addresses vote directly, and 65,508 through delegation. Notably, the
ratio of direct and delegated votes is close to parity, indicating a healthy ecosystem where active participants combine
personal involvement with trust in experts in specialized fields.

Technically, the Fellowship replaced the Technical Committee, introducing a meritocratic ranking system from level 0 to 9.
Ranks are assigned solely based on proven technical contribution to the Polkadot protocol and directly determine the
Fellowship member's voting weight in technical referendums (Polkadot Wiki, 2024a). Advancement through the ranks
requires demonstrating sustained contributions: writing code, participating in security audits, and developing specifications.
This creates a distributed structure of technical expertise without concentrating power in a fixed circle of individuals.

From a structural antifragility perspective, OpenGov represents a component that strengthens the system through diversity
and competition of ideas. The high rate of rejected referendums (40%) is not a sign of dysfunction; on the contrary, it
demonstrates the system's ability to filter out weak proposals, directing treasury resources to the most valuable initiatives.
Each rejected referendum generates feedback for the proponents, improving the quality of subsequent proposals.

Polkadot 2.0 and the Agile Coretime Model

Polkadot 2.0 represents the evolution of the ecosystem through three interconnected upgrades: Async Backing (May 2024),
Agile Coretime (September 2024), and Elastic Scaling (testing on Kusama). These changes fundamentally transform the
network’s resource access model (Parity Technologies, 2024). The main components of Polkadot are presented in Table 3.

Table 3. Polkadot 2.0 components. (Source: compiled by the authors based on analysis by Wood, 2023; Polkadot, 2024, Polkadot wiki, 2024b, 2024c;
Parity Technologies, 2024; Murthy et al., 2024; Ferrell, 2025, and analysis of the Polkadot ecosystem)

Item No. Component Functionality Status
1 Async Backing 6-sec blocks, 5-10x size Active (May 2024)
2 Agile Coretime Bulk (28 days) + On-demand Active (Sep 2024)
3 Elastic Scaling Multi-core processing Testing Kusama
4 DOT Burning 2.0 Burning by Coretime It is planned

Async Backing reduced parachain block production time from 12 to 6 seconds and increased block size by 5-10 times. This
is achieved through asynchronous validation: parachain block candidates are processed in parallel with the main chain,
rather than sequentially (Polkadot wiki, 2024 b). Technically, this is realized through the “unincluded segments” feature —
parachains can build new blocks on top of unfinalized candidates, creating a processing pipeline. This approach represents
a temporal element of structural antifragility, as the system adapts to load by optimizing temporal processes without
changing the underlying architecture.

Agile Coretime replaces the two-year slot model with a flexible lease system for computing time (Wood, 2023). Derek Yoo,
founder of Moonbeam, believes that Coretime solves the binary choice faced by developers, who previously had to either
commit to a full parachain slot or forego building on Polkadot altogether (Polkadot, 2024). The transition from fixed slots
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to flexible coretime represents a paradigm shift: blockchain resources become a commodity with market pricing, rather
than a scarce good distributed through auctions.

To create cost-effective entry points for startups and flexibility for mature projects, the model proposes two types of
coretime (Polkadot wiki, 2024 c):

1. Bulk coretime (rent for 28 days with the possibility of division and resale on the secondary market).
2. On-demand coretime (purchase of individual blocks as needed.

The secondary coretime market creates an additional level of economic efficiency, allowing projects with excess resources
to sell unused time, while projects with peak loads can acquire additional capacity without long-term commitments. This
creates market signals about the real demand for the ecosystem's computing resources.

Elastic Scaling allows parachains to utilize multiple cores simultaneously to increase throughput. In December 2024, a
“Spamming” stress test on Kusama achieved 143,343 TPS using 23 of the 100 available cores (Polkadot, 2024b). The
theoretical maximum at full load is estimated at over 500,000 TPS (Ferrell, 2025). The fundamental difference from vertical
scaling (as in Solana) is that each parachain can independently scale according to its needs without impacting the perfor-
mance of other ecosystem components.

The Polkadot 2.0 economic model includes a DOT token burn where revenue from the coretime sale is partially burned,
creating deflationary pressure in addition to the existing burn from transaction fees (Murthy et al., 2024). This feature
links the economic value of the DOT token to the actual use of the network—the higher the demand for coretime, the more
tokens are burned, creating a positive feedback loop between the ecosystem'’s utility and the value of the underlying asset.

The next stage of architectural evolution will be the JAM (Join-Accumulate Machine), presented in the Gray Paper (Wood,
2025). JAM proposes a generalized computation model, transforming the Relay Chain into a synchronous global computer
capable of performing arbitrary computations, not just validating parachains. This will expand the ecosystem's capabilities
beyond the current model of specialized chains.

In terms of structural antifragility, Polkadot 2.0 demonstrates the system's ability to undergo radical transformation without
hard forks or disruption to existing parachains. All three components (Async Backing, Agile Coretime, and Elastic Scaling)
were implemented through forkless upgrades, confirming the feasibility of on-the-fly evolution of modular systems.

Parachains as adaptive modules

A key element of Polkadot's structural antifragility is parachains connected to the Relay Chain and leveraging its security
infrastructure (Wood, 2016; Burdges et al., 2020). Unlike monolithic blockchains, where all functions are implemented
within a single architecture, Polkadot separates consensus and security (the Relay Chain) from application logic execution.
The Relay Chain ensures parachain block finality and state validation through a shared security component, allowing all
connected chains to achieve a security level equivalent to the main network without the need to form their own set of
validators. Parachains are adaptive modules, each optimized for specific tasks but integrated into a unified ecosystem.
This organization creates structural diversity, increasing the overall adaptability of the system.

The model plays a key role in ensuring the economic sustainability of the ecosystem. Parachain slots are allocated through
candle auctions, which minimize the potential for manipulation by preserving the uncertainty of termination (Gehrlein &
Hafner, 2021). Classic parachain slots can be leased for up to 96 weeks through candle auctions, but with the introduction
of Agile Coretime (Wood, 2023; Parity Technologies, 2024; Polkadot, 2024; Polkadot Wiki, 2024c), the flexible purchase
of computing time has become possible. This creates an economic selection of viable projects and aligns the incentives of
participants with the long-term interests of the ecosystem.

Crowdloan participants provide their DOT tokens to the project for the duration of the slot lease, receiving parachain
tokens or other rewards in exchange. After the lease ends, the DOTs are returned to their owners. This creates a unique
infrastructure funding model where risks and rewards are shared between the project and the community.

The diversity of parachains in the Polkadot ecosystem reflects the potential for specialization within its modular architec-
ture. Each parachain type is optimized for specific tasks, leveraging the benefits of its specialized architecture while main-
taining access to a common security and communication infrastructure (Table 4).

Table 4 shows that the parachain typology demonstrates the potential for structural specialization in the Polkadot ecosys-
tem. Each type is optimized for specific tasks. This specialization improves the overall efficiency of the system, allowing
each component to focus on its strengths.
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Table 4. Typology of parachains by functional purpose. (Source: compiled by the authors based on analysis by Wood, 2016, Burdges et al., 2020,
Liet al, 2023; Oghenekaro, 2024; Zhang et al., 2024, Polkadot Wiki, 2024c, 2025; Murthy et al., 2024, Ferrel|, 2025; Parachains.info, 2025, and analysis
of the Polkadot ecosystem)

Item No. Parachain type Functional purpose Project examples Adaptive mechanisms
1 DeFi parachains DeFi, lending, DEX HydraDX, Bifrost (liquid stak- OpFlmlzatlon for financial trans-
ing), Acala actions
Universal smart contract execu- | Moonbeam, Astar, Unique Net- .
2 Smart contract platform tion environment work EVM/WASM compatibility
3 Infrastructure angges, oracles, and data stor- Bridge Hub Services for other parachains
4 Identity and data Decentralized identity, privacy KILT, Litentry Specialized cryptography
. Specialized applications in spe- OriginTrail, Robonomics, Neu- o
5 Industry solutions cific industries roWeb, Mythos Industry optimization
. General ecosystem services A.SSEt Hub, Br|dgg Hub, Cgllec— Slots are reserved through
6 System parachains - tives, People Chain, Coretime : -
(governance, staking) Chain OpenGov without an auction.
Decentralized GPU networks, S .
Al and zero-knowledge compu- N . Sl ] Optimization for TEE, off-chain
7 ting renne::cehlne learning, ZKML, infer: NeuroWeb (partially), Acurast compute, ZK-proof

System parachains play a special role, providing common services for the entire ecosystem and receiving slots for free
through governance elements. An example is the Asset Hub, which enables token issuance and management without the
need to deploy smart contracts, significantly lowering the barriers to entry for new projects. This demonstrates how a
modular architecture allows for the extraction of common functions into specialized components, increasing the efficiency
of the entire system.

Cross-chain business models

The structural antifragility inherent in Polkadot creates novel avenues for entrepreneurs to design and deploy cross-chain
business models that harness the strengths of multiple specialized blockchains via seamless inter-chain communication
protocols (Wood, 2016; Polkadot Developer Docs, 2024). Previously unattainable due to the constraints of siloed blockchain
ecosystems, such as absent native interoperability and the vulnerabilities of centralized bridges, these models now enable
distinctive strategies for streamlining governance and crafting entrepreneurial approaches rooted in specialization and
interconnectivity.

Cross-chain business models built on Polkadot (Wood, 2016; Belchior et al., 2021; Polkadot Developer Docs, 2024) possess
several defining traits that empower entrepreneurial actors to pioneer advanced methods of governance and value capture:

1. Service composability. Polkadot enables the creation of applications that combine the capabilities of multiple
specialized parachains, for example, a DeFi protocol that leverages the liquidity of one parachain, the oracles of
another, and the private computation of a third.

2.  Eliminating security duplication. Thanks to shared security, new projects do not need to build their own validator
infrastructure, significantly reducing entry barriers and operational costs.

3.  Specialized optimization. Each parachain can be optimized for specific tasks without the compromises required in
general-purpose platforms. For example, a parachain for high-frequency trading might sacrifice generality for speed.

4. Native interoperability. The XCM protocol enables secure message transfer between parachains without the need to
trust centralized intermediaries, eliminating the risks associated with traditional bridges.

Drawing on a detailed examination of Polkadot's architectural and functional capabilities, the study constructs a typology
of cross-chain business models that illustrates pathways for entrepreneurial organizations to incorporate these models into
their broader strategic frameworks (Table 5).

280 DOI: 10.55643/fcaptp.2.67.2026.5156


https://fkd.net.ua/
https://www.fta.org.ua/

FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE

ISSN: 2306-4994 | eISSN: 2310-8770 | Volume 2 (67), 2026

fA

Table 5. Classification of cross-chain business models in the Polkadot ecosystem. (Source: compiled by the authors based on analysis Wood,
2016; Belchior et al., 2021; Valastin et al., 2024, Polkadot Developer Docs, 2024; Parachains.info, 2025, and analysis of the Polkadot ecosystem)

Item No. Business model type Description Example of application
. . . A A yield aggregator that collects optimal
e ] Financial protocols leveraging the liquidity ’ -
1 Cross-chain DeFi and functionality o multiple parachains rates from DeFi parachains Acala, Parallel,
and HydraDX

Applications that combine specialized ser- A game that uses NFTs from one para-

2 Composite dApps vices from different parachains into a single | chain, tokenomics from another, and pri-
product vate data from a third

3 Multi-chain identity Decentralized @entlty systems operating A single verified |der1t|ty for accessing ser-
across parachains vices across the entire ecosystem

4 Specialized bridges Infrastructure services for connecting the A bridge to Ethereum that enables two-way

P 9 Polkadot ecosystem with external networks | transfer of assets and messages

5 Cross-chain oracles Ext(_arne?l data services available to all para- A single source of price data for all DeFi
chains in the ecosystem protocols in the ecosystem
Vertically integrated solutions for specific Logistics ecosystem: tracking (OriginTrail)

6 Industry ecosystems industries + payments (Acala) + identification (KILT)

The proposed typology of cross-chain business models aligns closely with contemporary frameworks in sustainable finance
and strategic corporate management amid uncertainty (Makedon et al., 2024; Makedon et al., 2025). These models equip
entrepreneurs with practical instruments to build adaptable organizational structures, automate operations, and scale
processes tailored to cross-chain interoperability environments. Further examination of their antifragile attributes under-
scores the models' capacity to enhance the overall efficiency and resilience of entrepreneurial ecosystems (Table 6).

Table 6. Antifragile properties of cross-chain business models. (Source: compiled by the authors based on analysis by Taleb, 2012, Taleb, 2018,
Wood, 2016, Polkadot Developer Docs, 2024 (and analysis of the Polkadot ecosystem)

Item No. Business model type Description Example of application
S ) . Failure of one component does not lead to
1 Structural decomposition of risks D istribution 9f functions between special the collapse of the entire system; minimiz-
ized parachains ) L
ing losses in crisis situations
The possibility of replacing or upgrading in- . e
2 Modular adaptation dividual components without stopping the Rapid response t_o market changes; ability
to test new solutions
system
3 Cascading diffusion of innovations Successful solutions from one parachain Accelerating innovative development; re-
9 can be adopted by others through XCM ducing R&D costs
4 Savings from specialization Each pa_racham is optlm_lzed for specific Higher efflc[ency and pr_oducthlty com-
tasks without compromise. pared to universal solutions
5 Shared security All parachains are secured by a single set Eliminate the need to create your own se-
of Relay Chain validators. curity infrastructure; lower barriers to entry

These characteristics empower cross-chain business models to not only withstand intense volatility and uncertainty but to
actively gain strength from such conditions, embodying the core tenet of antifragility (Taleb, 2012). The structural segre-
gation of risks proves particularly critical within blockchain ecosystems, where a vulnerability in any single element has
historically posed a systemic threat to the entire network.

Structural cascades and systemic adaptability

Polkadot's modular architecture generates a hierarchy of structural cascades—interconnected layers, each implementing
specific models of system adaptation and improvement, which aligns with the concept of antifragility (Taleb, 2012). Unlike
the temporal cascades of high-frequency blockchains, where temporal coordination plays a key role, Polkadot's structural
cascades are defined by the spatial organization of components and their interactions:

1. Transaction and block level. Key elements include routing XCM messages between parachains, production and
validation of candidate blocks by collators, and dynamic allocation of computing resources (including on-demand
coretime within the Agile Coretime framework). This organization ensures rapid response to external disturbances,
minimizing latency and increasing the efficiency of individual operations.
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2. Parachain and Epoch Layer. The main components are validator set rotation, bulk coretime allocation (28-day
regions), and optimization of economic parameters (e.g., secondary coretime markets). The flexibility of this layer
allows the system to adapt to medium-term changes in load and market conditions, balancing efficiency, resilience,
and adaptability.

3. Ecosystem and Governance Layer. This layer facilitates high-level strategic coordination, encompassing long-term
resource distribution, protocol upgrades via community referendums, and ongoing architectural evolution of the
ecosystem. Such an arrangement promotes gradual, evolutionary adaptation, enabling the seamless incorporation of
major innovations and the resolution of core challenges without triggering widespread system disruptions.

An in-depth examination of Polkadot’s architectural framework and ecosystem dynamics has yielded a conceptual model
of structural antifragility, illustrating how the interplay between modular elements and adaptive mechanisms creates a
system inherently designed for continuous enhancement (Figure 1).

STRUCTURAL ANTIFRAGILITY
MECHANISMS

(Stressors — Systemic Advantages)

E‘zgl:tem & 1. HETEROGENEOUS MULTICHAIN

G

(n(:‘(;i:;z; ce DeFI Relay Chain | IEICEIETIE > Structural
HydraDX Consensus Execution Diversity

Bitcoin

2. SHARED SECURITY

Privacy Smart Contracts
Phala Moonbeam

Level 2
Parachaing & Validators > Economies
Epochs Single Set Paracha!" = of Scale
(days-w People Chain Bridge Hub
3. XCM PROTOCOL

Level 1
Transactipn & -

: ; : Identity Parachain 1 i@ Parachain 2 Composable
Blocks Collectives
(6 sec) coretme Chain o b LKty > Apps

XCM

4. FORKLESS UPGRADES

Cosmos

Al & Computing Infrastructure Runtime OpenGov > Updated No Fork
NeuroWeb OriginTrail in State Referendum Runtime
=== —m————— )
: Kusama (Canary)
___________ 4
LEGEND
. Relay Chain — shared security, finalization - System Parachains — core infrastructure - Specialized Parachains
—» XCM - Cross-Consensus Messaging --- Fault Isolation - failure containment zones [] External Networks
Input Component — system element Output Advantage — transformed benefit Cascade Levels
Kusama — canary network for testing —» Transformation — stressor to advantage
Mechanism Colors: ] Muttichain [} Shared Sekuity [l xcv [l Forkless Upgrades
Antifragile Properties: Risk decomposition Modular adaptation Innovation cascade Shared security

Figure 1. Conceptual model structural Polkadot's antifragility. (Source: developed by authors on the basis of analysis Taleb, 2012; Wood, 2016,
Burdges et al., 2020; Web3 Foundation, 2020; Polkadot Developer Docs, 2024, and analysis of the Polkadot ecosystem)

The model's practical applicability extends beyond blockchain technologies. For entrepreneurs, it offers an architectural
pattern for building business ecosystems where:

= the core provides a common infrastructure and standards (analogous to Relay Chain);
= specialized business units are optimized for specific market niches (analogous to parachains);

= interaction protocols ensure the composability of services without losing the autonomy of components (analogous to
XCM).

This modular organization allows companies to isolate the risks of failed experiments, scale successful solutions through
internal transfer, and evolve without disruptive restructuring, transforming external information stressors (e.g., Pavlov et
al., 2019) into adaptive advantages, consistent with the fundamental principles of antifragility (Taleb, 2012). The primary
innovation of the proposed model resides in its systematic framework for structural antifragility within the domain of
modular blockchain architectures.

282 DOI: 10.55643/fcaptp.2.67.2026.5156


https://fkd.net.ua/
https://www.fta.org.ua/

FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE
ISSN: 2306-4994 | eISSN: 2310-8770 | Volume 2 (67), 2026

Comparative analysis of three paradigms of antifragility

The final element of the study is the triangulation of three antifragility paradigms: structural (Polkadot), institutional
(Ethereum), and temporal (Solana). While previous studies (Pavlov et al., 2024, 2025) analyzed pairwise comparisons, this
study considers all three dimensions within a single analytical framework, allowing us to identify not only the differences
but also the potential for synergies between the approaches.

Ethereum's institutional antifragility (Pavlov et al., 2024) is based on social consensus as the primary adaptation mecha-
nism. The DAO, the EIP (Ethereum Improvement Proposals) system, and the economic incentives for validators form a
distributed decision-making structure capable of radical transformations. An example is the transition from Proof of Work
to Proof of Stake (The Merge, September 2022), which required years of community coordination. The strength of this
approach lies in the legitimacy of decisions and the ability to fundamentally change, while the limitation is the speed of
response, measured in weeks and months.

Solana's temporal antifragility (Pavlov et al., 2025) is achieved through algorithmic optimization of temporal processes.
The Proof of History protocol creates a cryptographically verifiable timeline, allowing the system to adapt at the microsec-
ond level without human intervention. The strength of this approach lies in its speed of response and predictability; its
limitations are the rigidity of the underlying protocols and the difficulty of fundamental changes requiring a coordinated
shutdown of the network.

Polkadot's structural antifragility occupies a middle ground between these two extremes. Its modular architecture ensures
fault isolation and horizontal scaling (the addition of parachains), while its forkless upgrade mechanism allows for faster
evolution than Ethereum while maintaining legitimacy through OpenGov. The strength of this approach lies in combining
component specialization with a shared security infrastructure. Its limitations include its dependence on the Relay Chain's
throughput and the complexity of coordinating a heterogeneous ecosystem.

A clear grasp of the distinct paradigms of antifragility (Taleb, 2012) is essential for managers and entrepreneurs when
selecting an appropriate blockchain platform for their initiatives. Table 7 summarizes recommendations for platform selec-
tion based on the characteristics of the business problem.

Table 7. Selecting a platform depending on business objectives. (Source: compiled by the authors based on analysis by Taleb, 2012; Tamai and
Kasahara (2024), Paviov et al. (2024, 2025, and analysis of the Polkadot, Ethereum, and Solana ecosystems)

Item No. Business model type Recommended platform Justification

Temporal antifragility ensures minimal la-

1 Characteristics of the business problem Solana tency and high throughput
~ . ~ Institutional antifragility supports demo-
2 Focus on long-term community develop Ethereum cratic governance and evolution through
ment, DAO
consensus.
Structural antifragility allows for the optimi-
3 Industry-specific solution Polkadot (native parachain) zation of architecture to specific require-

ments

Integration of multiple blockchain services Native interoperability through XCM ena-

Polkadot (a parachain-based dApp)

is required bles secure cross-chain composability
A mature developer and protocol ecosys-
5 A broad ecosystem of smart contracts, DeFi | Ethereum or Moonbeam (Polkadot) tem, Moonbeam brings EVM compatibility

to Polkadot

Modular architecture isolates failures, pre-
6 Resilience to component failures is critical Polkadot venting them from spreading throughout
the entire system.

Practical synergies are already being realized in the Polkadot ecosystem. The Moonbeam parachain integrates institutional
elements of Ethereum (EVM compatibility) with the structural advantages of Polkadot (shared security, XCM). The devel-
opment of Polkadot 2.0 with Async Backing and Elastic Scaling introduces temporal optimizations, reducing block times to
6 seconds and increasing throughput to over 143,000 TPS. A promising direction is JAM, described in the Gray Paper
(Wood, 2025), which envisions transforming the Relay Chain into a synchronous global computer — an architecture that
potentially unites all three dimensions of antifragility in a single system. The antifragility triad of blockchain ecosystems
represents complementary, rather than competing, paradigms. Each paradigm is specifically tailored to a distinct category
of challenges and operational contexts (Figure 2).
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Figure 2. Antifragility triad of blockchain ecosystems. (Source: developed by the authors based on the analysis of Taleb (2012), Wood (2016,
2025), Web 3 Foundation, 2020, Polkadot Developer Docs, 2024, Paviov et al (2024, 2025 and analysis of the Polkadot, Ethereum, and Solana ecosys-
tems)

The triad of paradigms contributes to the development of Taleb's (2012) theory of antifragility as applied to distributed
systems. Taleb's original concept does not differentiate the sources of antifragility, viewing it as a unitary property. The
analysis demonstrates that in complex digital systems, antifragility has at least three independent dimensions, each with
specific mechanisms and constraints. The structural dimension, identified in the Polkadot example, possesses a unique
characteristic — the ability to horizontally scale antifragility, as the addition of a new parachain not only does not weaken
but also potentially strengthens the ecosystem's resilience through diversification and new opportunities for the diffusion
of innovations.

DISCUSSION

The obtained results allow us to expand our understanding of Taleb's (2012) concept of antifragility in relation to distributed
systems and to substantiate structural antifragility as an independent dimension of the adaptability of blockchain architec-
tures. The four identified mechanisms of Polkadot's structural antifragility (heterogeneous multichain architecture, shared
security, the XCM protocol, and forkless upgrades) form a complementary system, where each component enhances the
effect of the others. This complementarity distinguishes structural antifragility from institutional antifragility (Pavlov et al.,
2024) and temporal (Pavlov et al., 2025) forms where the adaptation components operate relatively independently. The
successful implementation of Polkadot 2.0 components (Async Backing, Agile Coretime, Elastic Scaling) through forkless
upgrades without disrupting existing parachains confirms the practical feasibility of the identified mechanisms.
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The obtained results are consistent with the findings of Belchior et al. (2021) on the inevitable trade-offs in blockchain
interoperability solutions, including aspects of the classic blockchain trilemma. However, Polkadot's architecture signifi-
cantly minimizes these trade-offs through a shared security model and native interoperability through parachains. Li et al.
(2023) emphasize that cross-chain technologies are developing rapidly but generally remain in an early experimental stage
without fully stable systems. Our results partially refute this general assessment for Polkadot, as the XCM mechanism
demonstrates significant maturity and widespread adoption, especially after the implementation of Polkadot 2.0 in 2025.
At the same time, the key challenges identified by Li et al. (2023), such as early detection of malicious node behavior,
auditing cross-chain interactions, and optimizing incentive schemes, remain relevant for the Polkadot ecosystem.

Xu et al. (2024) emphasize that a modular approach facilitates the creation of scalable, flexible, and application-adaptable
blockchain systems. Our results support this theoretical thesis: Polkadot's architecture implements modularity principles in
practice, demonstrating how the decomposition of functions (consensus, execution, security, communication) among spe-
cialized components improves the overall adaptability of the system. Botros et al. (2024) presented the UNFRAGILE frame-
work for transforming cloud systems into antifragile ones through chaos engineering and confirmed the ideas of Taleb
(2012) that antifragile systems have the ability to overcome stressors and emerge stronger, while resilient systems focus
only on reverting to a previous state. This is important for understanding our results: Polkadot's forkless upgrades mech-
anism ensures antifragile, not simply resilient, behavior, since the system evolves through upgrades rather than simply
recovering from them.

The study's results offer prospects for developing innovative strategies for the sustainable and adaptive development of
economic systems. However, the practical implementation of the identified principles of structural antifragility faces several
challenges. First, modular architecture requires a high level of standardization of interfaces between components — a
problem relevant not only to blockchain ecosystems but also to corporate structures striving for modular organization.
Second, decentralized governance models (such as OpenGov) demonstrate high effectiveness in technological communi-
ties, but their applicability to traditional economic institutions requires adaptation, taking into account existing legal and
regulatory frameworks. Of particular interest is the question of scalability: can principles effective for an ecosystem of
several dozen parachains work at the level of national or global economic systems? A promising direction is the integration
of modular blockchain architectures with artificial intelligence technologies to create intelligent adaptive systems: Al algo-
rithms can use decentralized infrastructure to process data and coordinate decisions, while blockchain ensures verifiability,
transparency, and democratic governance of critical infrastructure development. This synergy requires interdisciplinary
research at the intersection of computer science, economics, and institutional theory, as well as new forms of popularization
of complex concepts, including visual narratives (e.g., Hudoshnyk & Krupskyi, 2022).

As with any research, this study has certain limitations that readers should consider when evaluating its results and impli-
cations. Primarily, its predominantly conceptual orientation precludes empirical validation of the proposed structural anti-
fragility model through rigorous quantitative approaches. Although the presented on-chain statistical data support certain
propositions, a comprehensive empirical verification of the model requires the development of specialized metrics and
long-term observation. Second, the Polkadot ecosystem is still in active development: Polkadot 2.0 components have only
recently been implemented, and JAM currently exists only as a specification (Wood, 2025). This limits the ability to assess
the long-term effects of structural antifragility and creates a risk of some conclusions becoming outdated as the platform
evolves. Third, the analysis of cross-chain business models is based primarily on the technical capabilities of the architec-
ture rather than on empirical data on real-world business practices. The number of active cross-chain applications that
fully realize the potential of XCM remains limited, complicating the verification of the proposed typology.

CONCLUSIONS

Structural antifragility is conceptualized as an independent dimension of blockchain system adaptability, complementing
institutional (Ethereum) and temporal (Solana) forms. Unlike institutional antifragility, which relies on social consensus and
governance evolution, and temporal antifragility, which is achieved through the optimization of temporal processes, struc-
tural antifragility is realized through modular organization, spatial isolation of failures, and the cascading propagation of
successful solutions between system components. This triad of paradigms extends Taleb's (2012) theory of antifragility to
distributed digital systems.

A typology of cross-chain business models with antifragile properties has been developed:
1. Structural decomposition of risks between specialized components.

2. Modular adaptation allowing for the modernization of elements without system downtime.
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3. Cascading diffusion of innovations through a common infrastructure.
4.  Economies of specialization while maintaining integration.
5.  Shared security, reducing barriers to entry.

These attributes allow entrepreneurial structures not only to endure conditions of uncertainty but to actively derive com-
petitive advantages from them.

The antifragility triad of blockchain ecosystems (structural, institutional, and temporal) represents complementary rather
than competing paradigms, each optimized for a specific class of problems and operating conditions. The potential for
synergy observed in hybrid solutions opens up prospects for creating next-generation systems that integrate the benefits
of all three dimensions of antifragility.

Polkadot's conceptual model of structural antifragility has applicability beyond blockchain technologies, proposing an ar-
chitectural pattern for building business ecosystems where a centralized core provides a common infrastructure and stand-
ards, specialized modules are optimized for specific market niches, and interaction protocols ensure service composability
without losing component autonomy. This organization allows for the isolation of experimental risks, the scaling of suc-
cessful solutions, and evolution without disruptive restructuring.

Promising areas for further research include the development of quantitative metrics of structural antifragility for empirical
verification of the proposed model, as well as a longitudinal analysis of the evolution of the Polkadot ecosystem to assess
the long-term effects of the implementation of Polkadot 2.0 components. Of significant interest is an empirical study of
cross-chain business models based on real-world entrepreneurial data and an analysis of the potential of JAM as an archi-
tecture that potentially integrates all three dimensions of antifragility. A comparative study of structural antifragility in
other modular blockchain ecosystems will allow us to verify the universality of the identified patterns, while an examination
of the social and political factors influencing the evolution of decentralized systems with modular architectures will com-
plement the technological analysis with an institutional dimension.
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KPOC-YEWH ®IHAHCOBI BI3HEC-MOAEJI HA OCHOBI CTPYKTYPHOI AHTUKPUXKOCTI:
AOCBI[] EKOCUCTEMU POLKADOT

CyyacHa 651o0KUeiH-iHAYCTPisl XapaKTEPU3YETLCS HAsIBHICTIO 6e3Miui i30/1b0BaHMX CreLianizoBaHMX MaTdopM, Lo CTBOPIOE
KpUTUYHI 6ap'epn Ansg B3aeMofii Ta CTaBuTb Nif CYMHIB edDeKTUBHICTb AeLeHTpanizoBaHol iHDpacTpyKTypu. PO3yMiHHS
MeXaHi3MiB CTPYKTYPHOI aHTUKPUXKOCTi Ma€ BUpilLanbHe 3HAaUYEHHS AN CTBOPEHHS CUCTEM, SIKi HE MPOCTO aAanTyloTbCs
[0 CTpecopiB i HEBM3HAYEHOCTi, @ aKTMBHO 3MILIHIOTLCS 1 PO3BMBAIOTLCS 3aBAsKM iM. MeTol AOCHIMKEHHS € po3pobka
KOHLENTYanbHOI MoAeni CTPYKTYPHOI aHTUKPUXKOCTI SIK Cneumnd@iyHoro Ty CUCTEMHOI afanTUBHOCTI, WO peanisyerbes
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yepes MoayfbHy apXiTeKTYpy reTeporeHHUX MynbTUYerH-Mepex, Ha npuknagi ekocuctemu Polkadot. JocnimxeHHs one-
paLioHaniaye NOHSATTS CTPYKTYPHOI @aHTUKPUXKOCTI CTOCOBHO B/1OKYENH-CUCTEM | BUSIBNISIE 1T BIAMIHHOCTI Bif iIHCTUTYUIAHOT
Ta TeMnopasbHoi (OPM aHTUKPUXKOCTI.

BWSIBNEHO YOTMPM MeXaHi3MU CTPYKTYpHOI aHTUKpuXKocTi Polkadot: a) reTeporeHHa MynbTUYelH-apXxiTekTypa; b) pos-
AinbHa 6e3neka; C) NPOTOKON KPOC-KOHCEHCYCHMX noBigomMneHb (XCM); d) oHoBneHHsi 6e3 xapa-dopkiB. MNpoaHanizoBaHo
cUCTeMy felleHTpanizosaHoro ynpasniHHa OpenGov 3 iHCTpyMeHTaMu conviction voting i MyibTUPONbLOBOro AeferyBaHHs.
Po3pobneHo TMMONOrito Kpoc-YeiH 6isHec-Moaenel i3 BUAINEHHAM aHTUKPUXKUX BACTUBOCTEN: CTPYKTYPHa AEKOMMO3uLIs
pv3uKiB, MoZy/bHa aaanTalis, KackaZHe MOLIMPEHHs iHHOBAUIlM, eKOHOMIs Bi crneuianizauii, po3ainbHa 6e3neka. IaeHTH-
¢ikoBaHi 6i3Hec-Moaeni AEMOHCTPYIOTb NMOTEHLian CTBOPEHHS IHHOBALIMHMX MiANPUEMHULLKUX CTpaTerii Ha OCHOBI iHTe-
ponepabenbHocTi. MobyaoBaHO KOHUENTyanbHy MOAEeSb, WO AEMOHCTPYE B3aEMO3B'30K MOAYIbHOI apXiTEKTYpH, NPUHLM-
niB i30n5uii 3601B | aHTUKPUXKMUX BNAaCTUBOCTEN CUCTEMM.

CTPyKTYpHa aHTUKPUXKICTb KOHLENTYyani3oBaHa Ik CaMOCTIiHWI BUMIP aHTUKPUXKOCTI BNOKYENH-CUCTEM, O AOMOBHIOE
iHCTUTYUIMHY Ta TeMnopanbHy ¢dopmu. Tpiaga NapaaurM aHTUKPUXKOCTI NPeACTaBNSIE KOMMEMEHTAPHI NiAX0AM, KOXKEH i3
AKMX ONTMMI30BaHWUI ANst NEBHMX 6i3HeC-3aBAaHb Ta YMOB (PyHKUIOHYBaHHS. Po3pobieHa KoHUEeNTyanbHa Moaenb 3acTo-
COBYETbLCS 1K apXiTEKTYPHWUI NaTepH NobyA0BM aaanTUBHUX BISHEC-EKOCMCTEM, L0 JO3BOJISIE i3010BATU PUMKU eKCnepn-
MEHTIB, MacluTabyBaTK yCrilLHi pilleHHS! Ta BONOLLIOHYBaTU 6€3 pyMHIBHUX PeCcTpYKTYpu3aLii. Pe3ynbTaTi AoCHimKeHHS
BHOCSITb BKNaA Y po3po6bKy iHHOBaUIMHMX CTpaTeriii CTanoro Ta aganTUMBHOIO PO3BUTKY EKOHOMIYHUX CUCTEM, 3abe3neyy-
FOUM KOHLEMTyaslbHy OCHOBY A/l CTBOPEHHSI MOAY/IbHUX OpraHisauiiHUX CTPYKTYpP, 34aTHMX TpaHChOpMyBaTU CTPECOBI
(hakTopy B KOHKYPEHTHI nepesaru.

KnrouoBi cnoBa: 6nokueitH, Polkadot, 6i3Hec-Moaens, 6i3Hec-ekocucTeMa, AeLieHTpasi3oBaHe ynpassiHHs, cTpaTeremu,
pu3KKK, dinocodis aHTUKPUXKOCTI, iHTeponepabenbHicTb, undposa TpaHcdopMaLis
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