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ABSTRACT

Decentralized Finance (DeFi) signifies not just a technological advancement but a
profound transformation in financial governance, shifting power from traditional
hierarchical intermediaries to autonomous, self-executing code. This article,
grounded in institutional economics and legal theory, posits that DeFi introduces
a novel governance framework in which trust is embedded in deterministic
protocols rather than vested in individuals or institutions. By examining the four
fundamental DeFi primitives—decentralized exchanges, lending platforms,
programmable derivatives, and automated financial operations—we illustrate how
programmable rules disintermediate conventional fiduciary responsibilities and
enforcement mechanisms. A detailed case study of Compound’s governance
evolution highlights both the potential for increased efficiency and the rise of new
accountability challenges. We identify a critical tension: while automated rule
enforcement minimizes transaction costs and mitigates principal-agent issues, it
concurrently diminishes contestability, adaptability, and avenues for redress—
elements vital for robust financial systems. The article concludes by proposing a
hybrid governance framework that retains the efficiency of code while
reintroducing deliberative safeguards, providing pathways for regulators, protocol
developers, and scholars to navigate the re-integration of finance in a post-
intermediary landscape.
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INTRODUCTION
The architecture of modern finance has long
rested on layers of intermediation: banks,

clearinghouses, brokers, and regulators perform essential
coordination, verification, and enforcement functions—
but at significant cost, opacity, and systemic latency
(Philippon, 2015). Decentralized Finance (DeFi),
emerging atop permissionless blockchains since 2017,
challenges this order not by incremental innovation but
by institutional substitution: replacing human-mediated
processes with open, deterministic, and composable
software protocols (Chen & Bellavitis, 2020). As Carter
(2021, p. 12) observes, DeFi “holds significant promise
for creating financial systems governed exclusively by
programmable rules, thereby reducing dependency on
traditional  intermediaries that often introduce
inefficiencies and additional costs to financial
transactions.” Yet to characterize DeFi solely as a cost-
reduction tool is to overlook its deeper sociotechnical
ambition: the re-founding of financial trust on

algorithmic  reliability  rather than institutional
credibility. This article contends that DeFi constitutes a
distinct governance regime—one in which Lessig’s
(1999, p. 6) famous dictum, “code is law,” is inverted
into “law is code”: legal and economic commitments are
not merely facilitated by software but constituted by it.

Theoretical Foundations: From Legal to Algorithmic
Governance

The theoretical lineage of this shift traces to
multiple traditions. In economics, Coase’s (1937) theory
of the firm frames institutions as responses to transaction
costs; Williamson’s (1985) elaboration identifies asset
specificity, uncertainty, and bounded rationality as
drivers of hierarchical governance. DeFi disrupts this
logic by drastically lowering verification and
enforcement costs through cryptographic consensus and
automated execution (Cong & He, 2019). In law, Hart
and Moore’s (1999) incomplete contracts framework
acknowledges that real-world agreements cannot specify
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all future contingencies, necessitating residual control
rights assigned to courts or designated parties. Smart
contracts—self-executing agreements with terms
directly written into code—attempt to complete contracts
ex ante via deterministic logic, shifting residual control
from adjudicators to protocol designers and, eventually,
decentralized governance communities (Raskin, 2017).
Crucially, this migration does not eliminate governance
but relocates it: from courts to compilers, from regulators
to repo maintainers, from boards to token-weighted
votes.

Chen and Bellavitis (2020) identify four
principal DeFi categories, each embodying distinct
modes of programmatic governance. Decentralized
exchanges (DEXs), exemplified by Uniswap’s constant
product market maker (CPMM) model (Adams et al.,
2021), encode price discovery and settlement into
immutable liquidity pool rules—replacing order books,
matching engines, and custodial risk with automated
execution against pooled reserves. Lending and credit
platforms, such as Aave and Compound, algorithmically
determine interest rates via supply—demand curves (so-
called interest rate models), enforce collateralization
thresholds through liquidation bots, and allocate surplus
to protocol treasuries—all without loan officers or credit
committees. Programmable derivatives, like those built
on Synthetix or Opyn, tokenize exposure to underlying
assets or volatility indices, with payoff functions and
margining rules hard-coded and triggered by oracles.
Finally, automated financial processes—notably yield
aggregators (e.g., Yearn.finance) and insurance protocols
(e.g., Nexus Mutual)—orchestrate multi-step strategies
(rebalancing, rebating, claiming) via autonomous agents,
thereby encoding portfolio management heuristics into
executable scripts.

DeFi as Institutional Innovation: Four Protocols,
Four Governance Logics

To illustrate how governance evolves within
this paradigm, consider Compound, one of the earliest
and most influential DeFi lending protocols. Launched in
2019 by Robert Leshner and Geoffrey Hayes, Compound
initially operated under centralized administrative
control: the founding team held upgrade keys and set
interest rate parameters. In February 2020, it introduced
the COMP governance token and transferred protocol
ownership to a decentralized autonomous organization
(DAO), wherein token holders could propose and vote
on changes (Compound Labs, 2020). By June 2020, all
administrative privileges were renounced, rendering the
protocol effectively immutable except through on-chain
governance. A landmark proposal, Compound Proposal
007 (passed April 2021), modified the protocol’s risk
parameters for Ethereum-based collateral after
community deliberation and simulation—a process
mimicking regulatory rulemaking but executed in <72
hours, with voting power proportional to token holdings
(COMP holders, 2021).

This transition embodies the dual promise and
peril of code-based governance. On the one hand, it
achieved remarkable disintermediation: credit allocation,
interest rate setting, and risk management—once the
domain of bank committees and central bank policy—
were delegated to transparent, auditable, and
permissionless mechanisms. Transaction costs for
borrowers and lenders fell dramatically; participation
barriers for non-bank entities (e.g., DAOs, other
protocols) vanished (Harvey et al., 2021). On the other
hand, accountability eroded. The DAO’s voting
mechanism exhibited extreme plutocracy: the top 10
wallets controlled >50% of voting power in early
governance cycles (Kao et al., 2021); proposals required
4% quorum, often met by a single whale’s vote (Reid &
Harrigan, 2022). Worse, the code-is-law ethos left little
room for error correction: when a critical bug in
Compound’s COMP distribution logic (the so-called
“$90M bug”) was discovered in September 2022, the
community lacked formal emergency powers to pause
the protocol, forcing reliance on voluntary coordination
and moral suasion (Reid & Harrigan, 2022; Zetzsche et
al., 2023).

The Efficiency—Accountability Trade-off

This case underscores a foundational tension in
DeFi governance: the trade-off between automatability
and contestability. Programmable rules excel at
enforcing pre-specified conditions with zero marginal
cost—ideal for standardized, high-frequency
interactions. But financial systems are inherently
uncertain, subject to black swan events, regulatory shifts,
and evolving social norms. As Hadfield and Weingast
(2013, p. 13) argue, robust legal systems require not only
rules but also meta-rules for rule revision—procedures
for adapting when rules prove inadequate. DeFi’s current
instantiation often lacks such meta-governance:
immutable contracts cannot be “interpreted”’; DAOs lack
precedent or jurisprudence; and oracles (trusted data
feeds) reintroduce centralized points of failure,
undermining the very trustlessness they seek to enable
(Gudgeon et al., 2020).

Systemic and Normative Challenges

The consequence is a new form of algorithmic
fragility. Whereas traditional intermediaries absorb
shocks through discretion (e.g., loan forbearance,
liquidity backstops), DeFi protocols cascade failures
through deterministic logic: a price oracle deviation
triggers mass liquidations, which depress asset values,
triggering further liquidations—a feedback loop
observed during the March 2020 “Black Thursday” crash
and the May 2021 ETH liquidation spiral (Qin et al.,
2022). This fragility is not technical but institutional: it
arises from the absence of adaptive governance buffers.
As Zetzsche et al. (2020, p. 10) warn, “DeFi replaces
trusted third parties with #rust in math—but math cannot
negotiate, empathize, or learn from unforeseen
contingencies.”
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Scholarship must therefore move beyond
techno-utopian narratives of “trustless” systems and
reckon with DeFi as a re-embedding of trust—not its
abolition. Drawing on Granovetter’s (1985) concept of
embeddedness, financial relations are never purely
contractual but situated within social, legal, and political
contexts. Code may enforce agreements, but it does not
legitimate them. The legitimacy of DeFi protocols
increasingly hinges on procedural fairness in
governance (e.g., quadratic voting, delegation
mechanisms), transparency in risk modeling (e.g., open-
source audits, formal verification), and accountability in
failure response (e.g., circuit breakers, multisig
emergency councils)—features still nascent but
emerging in second-generation protocols (e.g., Aave’s
Governance v3, Uniswap’s delegation upgrade).

Policy and Design Implications

From a policy perspective, regulators face a
paradox: treating DeFi as unregulated ignores its de facto
governance structures; regulating it as intermediated
misidentifies its architecture. A more nuanced approach,
advocated by the Financial Stability Board (2022) and
the European Commission’s MiCA framework
(Regulation (EU) 2023/1114), focuses on activity-based
and function-based oversight—targeting risks (e.g.,
leverage, liquidity mismatches) regardless of entity
type—while encouraging composability-aware
supervision (Fenwick et al., 2021). Protocol designers,
meanwhile, are experimenting with hybrid governance:
combining on-chain voting with off-chain deliberation
forums (e.g., Snapshot), reputation-weighted voting, and
time-locked upgrades to allow community reflection
(Reid & Harrigan, 2022). These are not retreats from
decentralization but attempts to institutionalize
adaptability within code.

CONCLUSION

In conclusion, Decentralized Finance (DeFi)
does not eliminate governance; it fundamentally
transforms it. By encoding financial relationships into
executable rules, DeFi achieves unprecedented levels of
efficiency and accessibility, enabling users to engage
with financial systems in ways that were previously
unimaginable. However, this transformation comes at a
significant cost, as it often sacrifices flexibility, equity,
and resilience—qualities that are essential for sustainable
financial ecosystems.

The future of programmable finance lies not in
an either/or scenario between code and law, but in the
intricate design of systems where code implements legal
principles, and legal frameworks legitimize the
underlying code. This symbiotic relationship is crucial
for fostering trust and ensuring that automated systems
operate within acceptable ethical and legal boundaries.
To achieve this, interdisciplinary collaboration is
essential.

Computer scientists must work closely with
legal scholars to develop robust dispute resolution
mechanisms that can effectively address conflicts arising
from algorithmically driven transactions. This
collaboration will help ensure that the automated
processes in DeFi are not only efficient but also fair and
just. Economists play a vital role as well; they must
model the welfare effects of algorithmic rigidity and
assess how these rigidities impact various stakeholders
within the financial ecosystem. Understanding the
broader economic implications of these automated
systems will be key to designing policies that promote
equitable outcomes.

Furthermore, policymakers must foster
regulatory sandboxes that allow for the testing of
governance innovations without stifling
experimentation. These controlled environments can
serve as valuable testing grounds for new ideas, enabling
regulators to observe the operation of DeFi protocols in
real-time and adapt regulations accordingly. This
proactive approach will help mitigate risks while
encouraging innovation in the financial sector.

As we transition from speculative ventures to
institutional adoption, the central question shifts from
whether code can govern to how code should govern—
and who gets to decide the parameters of that
governance. This inquiry is not merely academic; it has
profound implications for the future of our financial
systems. Stakeholders—including developers, users,
regulators, and civil society—must engage in ongoing
dialogues to establish governance frameworks that are
transparent, accountable, and responsive to the needs of
all participants.

Ultimately, the success of DeFi will depend on
our ability to navigate these complex intersections of
technology, law, and economics. By fostering a
collaborative approach, we can build resilient financial
systems that harness the power of code while upholding
the principles of fairness and justice. In this evolving
landscape, the challenge will be to create a governance
structure that not only embraces innovation but also
safeguards the interests and rights of all users, ensuring
that DeFi serves as a tool for empowerment rather than
exclusion.
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