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ЭКОНОМИЧЕСКИЕ СТИМУЛЫ И УПРАВЛЕНИЕ В СИСТЕМАХ 

PROOF-OF-STAKE 

 

Аннотация: Переход от Proof-of-Work (PoW) к Proof-of-Stake (PoS) 

преобразил экономические и управленческие основы экосистем блокчейна. В 

то время как PoW опирался на физические ресурсы и энергозатраты для 

обеспечения безопасности сети, PoS переносит этот механизм на финансовые 

обязательства и долгосрочное участие. 

В данной работе рассматриваются экономические стимулы, динамика 

распределения богатства и управленческие последствия систем PoS, с акцентом 

на их эффективность, децентрализацию и долгосрочную устойчивость. 

Используя эмпирические данные крупных сетей — таких как Ethereum, Cardano 

и Tezos, — исследуется, как поведение валидаторов, доходность стейкинга и 

механизмы выпуска токенов влияют на устойчивость сети и стимулы 

инвесторов. 

Результаты показывают, что правильно спроектированные модели стейкинга 

могут уравновешивать безопасность сети и экономическую справедливость, 

хотя концентрация богатства среди ранних участников остаётся значимой 

проблемой с точки зрения политики. 
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ECONOMIC INCENTIVES AND GOVERNANCE IN PROOF-

OF-STAKE SYSTEMS 

 

Abstract: The transition from Proof-of-Work (PoW) to Proof-of-Stake (PoS) 

has transformed the economic and governance foundations of blockchain ecosystems. 

While PoW relied on physical resources and energy expenditure to ensure security, 

PoS shifts this burden to financial commitment and long-term participation. This paper 

examines the economic incentives, wealth distribution dynamics, and governance 

implications of PoS systems, focusing on their efficiency, decentralization, and long-

term sustainability. Using empirical data from major networks such as Ethereum, 

Cardano, and Tezos, it explores how validator behavior, staking yields, and token 

issuance mechanisms shape network resilience and investor incentives. The findings 

suggest that properly designed staking models can balance network security and 

economic fairness, though concentration of wealth among early adopters remains a 

significant policy concern. 

Key words: Proof-of-Stake, blockchain economics, governance, validator 
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Proof-of-Stake (PoS) consensus protocols redefine the economic logic of 

blockchain validation by substituting computational work with the financial stake of 

participants. Validators are selected to create new blocks and verify transactions based 

on the quantity and duration of tokens they commit to staking. This mechanism 

replaces the external cost of energy expenditure (as in Proof-of-Work) with an internal 

cost – the opportunity cost of capital. From an economic standpoint, this transition 

alters the distribution of rents and incentives, as network security now depends on 
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participants’ willingness to immobilize capital rather than consume electricity (Kuiper 

et al., 2023; Saleh, 2021). 

In PoS networks, rational agents face a trade-off between liquidity and yield: 

staking rewards provide an annualized return but require locking assets, reducing 

flexibility and exposure to market volatility. For instance, in 2025 the average staking 

yield across major networks stood between 3.5-6.8%, with Ethereum at 3.7%, Cardano 

at 3.3%, and Solana near 6.2% (GeekStake, 2025). However, participation rates remain 

uneven – approximately 26% of total ETH supply is staked, compared to over 70% in 

Cardano and Polkadot – suggesting that liquidity preferences and validator 

centralization still shape outcomes (Messari, 2025). 

The economic equilibrium of a PoS system depends on aligning validator 

incentives with network health. Validators earn rewards for maintaining uptime and 

proper behavior but risk losing their stake (slashing) for malicious actions. This creates 

a self-enforcing discipline mechanism, similar to a bond requirement in traditional 

finance. Yet, as with any capital-based system, wealth distribution strongly affects 

governance outcomes. Data from multiple networks show that fewer than 10% of 

validators control more than half of staked tokens (Dunbar, 2023), effectively 

consolidating voting power and decision-making in the hands of a small economic 

elite. This oligopolistic pattern resembles shareholder concentration in traditional 

equity markets, challenging the narrative of decentralization that initially defined 

blockchain economics (Schär, 2021). 

Governance in PoS is not merely technical but fundamentally economic: token 

holders decide on protocol upgrades, monetary policies, and reward schedules, all of 

which have redistributive consequences. The system’s success depends on maintaining 

credible commitment mechanisms and preventing collusion. Empirical research (Allen 

et al., 2019) suggests that PoS systems are vulnerable to "cartelization" dynamics, 

where large validators coordinate off-chain to influence governance votes or 

manipulate yield distribution. In response, networks like Cosmos and Tezos have 

implemented quadratic voting and community veto mechanisms to mitigate excessive 

concentration of influence. 



However, these governance innovations introduce their own coordination 

problems. Voter apathy among small holders leads to low participation rates – 

Ethereum’s on-chain governance proposals rarely exceed 10–15% voter turnout 

(Consensys, 2024) – which magnifies the relative power of large stakeholders. This 

phenomenon mirrors classical collective-action problems in economics, where rational 

inattention and perceived low impact discourage small participants from engaging in 

governance even when outcomes affect them materially. 

Environmental and macroeconomic considerations further reinforce PoS 

adoption. The transition of Ethereum from PoW to PoS (the “Merge”) in 2022 reduced 

network energy consumption by over 99.9% (Ethereum Foundation, 2023), a result that 

has been used to demonstrate the environmental efficiency of capital-based consensus. 

Moreover, PoS systems may improve monetary stability within token economies by 

offering predictable reward rates that resemble bond-like yields, thus creating a quasi-

interest-bearing instrument in the digital asset ecosystem. Yet, high yields can also 

distort asset pricing, leading to speculative staking behaviors – as observed during 

2023-2024 when SOL and ADA yields temporarily exceeded sustainable inflation-

adjusted levels (CoinGecko, 2024). 

The design of PoS incentives therefore represents an ongoing balancing act 

between economic efficiency, security, and inclusiveness. Too high a staking reward 

risks short-term rent extraction and inflation; too low a reward discourages 

participation, reducing network security. Governance reforms aiming at long-term 

decentralization must focus on widening validator participation, introducing caps on 

delegation concentration, and promoting transparent governance audits. The empirical 

data summarized below highlight how major networks currently balance these 

competing pressures. 

Table 1. Selected Proof-of-Stake Network Statistics (as of mid-2025) 

Network 
% of Supply 

Staked 

Avg. Annual 

Reward 

Top 10 

Validators’ 

Share 

Governance 

Participation 

Ethereum 26% 3.7% 53% 12% 

Cardano 71% 3.3% 49% 18% 

Solana 68% 6.2% 57% 15% 

Polkadot 74% 5.5% 45% 21% 



Source: Staking Rewards (2025); Messari (2025); CoinMetrics (2024). 

Beyond the structural economic dynamics, the social dimension of PoS 

networks deserves closer attention. While the consensus mechanism ostensibly 

democratizes validation, in practice it can reproduce patterns of economic inequality. 

Wealthier participants, able to stake larger amounts for longer periods, not only earn 

higher absolute returns but also accumulate disproportionate influence over 

governance. This creates a reinforcing feedback loop where financial capital translates 

into political capital – a phenomenon that mirrors the power structures of traditional 

financial markets. In this sense, PoS networks may unintentionally replicate the 

hierarchical order that blockchain innovation sought to disrupt. 

Another underexplored aspect is the behavioral economics of staking. 

Participants’ decisions are not purely rational but often shaped by psychological factors 

such as loss aversion, herding behavior, and short-term reward bias. The emergence of 

liquid staking derivatives (LSDs) – tokens like stETH or mSOL – has partially 

mitigated the liquidity constraint but introduced new systemic risks. By allowing 

staked assets to circulate as collateral, LSDs increase capital efficiency but also link 

staking security to broader DeFi market volatility. This interconnection means that 

liquidity crises or smart-contract failures in DeFi could propagate into the staking layer, 

creating correlated risks across previously isolated systems. 

From a macro-financial perspective, the growing scale of staking markets – 

now surpassing $300 billion in total value (GeekStake, 2025) – positions PoS as a novel 

form of decentralized fixed-income instrument. These networks generate predictable 

yields, enabling institutional investors to treat staking as an alternative to sovereign or 

corporate bonds. While this institutionalization enhances liquidity and legitimacy, it 

also subjects PoS ecosystems to global financial cycles. A tightening of monetary 

policy or a downturn in crypto asset prices can lead to mass unstaking events, 

threatening network stability and security. Designing adaptive staking models with 

variable lock-up periods or dynamic yields could help mitigate these systemic 

vulnerabilities. 



Ethical and regulatory implications are equally significant. As governments 

explore frameworks for recognizing staking rewards as taxable income or regulated 

financial returns, the distinction between protocol-level incentives and investment 

instruments becomes blurred. If staking is treated as a financial service, validators may 

fall under securities or banking regulations, potentially undermining the permissionless 

nature of blockchain participation. Thus, maintaining regulatory clarity will be 

essential to preserving both decentralization and compliance. Some scholars argue that 

hybrid governance models – combining on-chain voting with off-chain oversight by 

decentralized autonomous organizations (DAOs) – may strike a balance between 

flexibility and accountability. 

Finally, the future of PoS economics likely depends on integrating 

environmental, social, and governance (ESG) principles into protocol design. 

Networks that transparently report their validator concentration, energy footprint, and 

governance diversity could attract institutional investors seeking sustainable digital 

assets. In this scenario, staking might evolve beyond a technical mechanism into a tool 

for aligning blockchain systems with broader societal values such as transparency, 

inclusion, and environmental stewardship. The long-term legitimacy of PoS will 

therefore hinge not only on its efficiency but on its capacity to embody equitable and 

sustainable digital governance. 

In conclusion, Proof-of-Stake systems provide a compelling economic 

alternative to Proof-of-Work by transforming validation into a capital allocation 

problem rather than a computational one. However, they inherit traditional financial 

market problems – wealth concentration, coordination failures, and governance 

asymmetries. Long-term sustainability depends on mechanisms that prevent validator 

collusion, maintain credible staking incentives, and ensure that governance structures 

evolve with both market maturity and public policy considerations. The economic 

success of PoS will ultimately depend not only on its technical efficiency but on its 

capacity to distribute governance rights and rewards in ways that sustain trust and 

inclusion across the ecosystem. 



Proof-of-Stake systems redefine blockchain economics by transforming 

computational competition into capital allocation and governance participation. While 

these networks achieve remarkable energy efficiency and lower entry barriers for 

validation, they also introduce new forms of economic concentration and governance 

asymmetry. 

The data from leading networks suggest that the distribution of staking power 

remains heavily skewed, challenging the notion of fully decentralized governance. 

Future development in PoS systems should therefore prioritize mechanisms that 

enhance equitable reward distribution, delegation diversity, and transparent on-chain 

governance. 

Additionally, as institutional staking continues to grow – reaching over $300 

billion in staked assets globally in 2025 – the alignment between validator incentives 

and network health becomes crucial. Ensuring that the economic model supports both 

security and participation equity will determine whether PoS networks can sustain 

long-term trust and decentralization in the next generation of digital economies. 
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