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Abstract

Decentralized Autonomous Organizations (DAOs) face inherent institutional conflicts between their
decentralized governance structures, tokenized incentive mechanisms, and rigid global regulatory
frameworks—with the U.S. regulatory landscape (SEC, OFAC, FinCEN) emerging as the most
stringent and impactful. In 2024, 7 U.S.-based DAOs were subject to SEC investigations (aggregate
penalties of $12.8 million), 18% incurred FinCEN sanctions for OFAC-sanctioned address interactions,
and 68% of Base chain DAOs were denied institutional capital due to inadequate compliance
documentation. Grounded in institutional economics (regulatory adaptation theory), RegTech
principles, and blockchain traceability, this study proposes a “three-dimensional compliance
adaptation framework” for DAO governance—integrating a regulatory rule engine (quantitative
alignment with U.S. rules), automated on-chain audit report generation (transparency assurance), and
dynamic governance optimization (securities risk mitigation). Drawing on the development of the
“DAOQO Shield Pro” system and empirical testing across 7 representative U.S. Base chain DAOs (3
Al-focused, 2 meme-based, 2 investment-focused) over a 6-month period (March-August 2025), the
framework achieves: (1) a 67.9% reduction in average compliance risk scores (from 3.8 to 0.98), (2) a
45.6-percentage-point increase in U.S. institutional investor participation (from 7.8% to 53.4%), (3) a
100% SEC regulatory inquiry acceptance rate, and (4) a 64.2% reduction in monthly compliance labor
costs (from $19,200 to $6,870). This research fills critical gaps in DAO compliance scholarship by
providing a theoretically rigorous, technically actionable, and empirically validated solution tailored
to U.S. regulatory requirements (SEC Howey Test, OFAC sanctions screening, PCAOB auditing
standards). It advances the field by quantifying ambiguous regulatory rules into executable on-chain
logic and delivers a replicable paradigm for global DAO regulatory adaptation —strengthening U.S.
competitiveness in the Web3 ecosystem and unlocking an estimated $42-$58 billion in latent
institutional investment.

Keywords: DAO governance, regulatory compliance adaptation, regulatory rule engine, on-chain
auditing, SEC Howey Test, base blockchain, RegTech, OFAC sanction screening, PCAOB auditing
standards, institutional investor participation, voting power decentralization, DAO Shield Pro, U.S.
Web3 compliance, token economics
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1. Introduction
1.1 Research Background

By 2025, the global DAO ecosystem had
expanded to 5,200+ entities managing $83.6
billion in assets, with the U.S. accounting for
35.7% (3,764 DAOs) and Base/Ethereum chains
hosting 72.3% of U.S.-based DAOs. Despite this
growth, compliance remains the primary
bottleneck for U.S. DAOs, with three
interconnected pain points:

First, securities risk ambiguity: 42% of U.S.
DAO tokens trigger SEC Howey Test scrutiny, as
the hybrid nature of DAO tokens (governance +
speculative value) creates uncertainty around
“investment contract” classification. A 2024
meme DAO incurred a $2.1 million penalty for
linking token holdings to dividend distributions,
while 31% of Al-focused DAOs faced inquiries
over “reliance on core team efforts”.

Second, governance transparency deficits: 78%
of Base chain DAOs lack standardized, auditable
governance trails (voting records, proposal
execution, fund flows), leading to institutional
participation rates below 15%—a stark contrast
to the 47% participation rate for compliant
traditional alternative investment funds.

Third, fund flow non-compliance: Real-time
screening for OFAC-sanctioned addresses
remains rare among U.S. DAOs, with 18%
reporting accidental interactions 2024
(resulting in FinCEN penalties averaging $1.7
million) and 23% failing to maintain audit-ready
fund flow records (OFAC Compliance Report,
2024).

Compounding these challenges, the SEC’s 2025
“DAO Compliance Manual” mandates auditable
governance mechanisms, securities feature
avoidance, and AML/KYC compliance —yet only
12% of U.S. DAOs meet these requirements.
Existing solutions (e.g., OpenZeppelin Defender,
Chainalysis Compliance) address isolated tasks
(smart contract security, address screening) but
lack end-to-end integration of regulatory
alignment, transparency, and governance
optimization—failing to meet U.S. institutional
and regulatory expectations.

1.2 Research Gaps

Current scholarship exhibits three
limitations that this study addresses:

in

critical

*  Theoretical gap: Prior research prioritizes
DAO governance efficiency (e.g., quadratic
voting, delegate voting) or decentralization
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metrics (e.g., Gini coefficient for voting
power) but lacks systematic frameworks for
reconciling decentralization with U.S.
regulatory constraints (Balasubramani et
al, 2023; Buterin, 2022). No study has
deconstructed ambiguous U.S. regulatory
rules (e.g, Howey Test prongs) into
quantifiable on-chain metrics.

*  Technical gap: Existing RegTech tools for
Web3 focus on post-transaction risk
detection (e.g. sanction address
retro-screening) rather than pre-transaction
prevention (Arner et al.,, 2017). No solution
generates PCAOB-compliant audit reports
for DAO governance (voting, proposals,
token economics) or integrates regulatory
rule  quantification = with  dynamic
governance adjustment.

*  Practical gap: Empirical validation of DAO
compliance solutions is limited to small
samples (<3 DAOs) and short testing
periods (<3 months), with no evidence of
long-term efficacy or institutional adoption.
Solutions are reactive (e.g., responding to

inquiries) rather than proactive (e.g.,
mitigating  risks  before  regulatory
engagement).

1.3 Research Questions and Contributions
1.3.1 Research Questions

1) How to construct a theoretically grounded
three-dimensional framework that
quantifies U.S. regulatory rules, automates
compliance auditing, and optimizes DAO
governance  while  preserving  core

decentralization principles?

2) How to design a regulatory rule engine and
on-chain audit system with high accuracy
(290%) for U.S. requirements (SEC Howey
Test, OFAC screening, PCAOB standards)
and friction for DAO

administrators?

minimal
3) Can this framework demonstrably reduce
compliance risk, increase institutional
participation, and improve SEC inquiry
outcomes for U.S. DAOs over a sustained
period (26 months)?

1.3.2 Contributions

*  Theoretical: Integrates institutional
economics, RegTech, and blockchain
traceability to  develop the  first
three-dimensional ~ DAO  compliance

framework, deconstructing U.S. regulatory
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rules into 23 quantifiable on-chain metrics
(e.g., “profit expectation” as token price
appreciation vs. governance utility ratio).

*  Technical: Develops the “DAO Shield Pro”
system, featuring a Howey Test algorithm
(93.7% accuracy), real-time OFAC screening
(99.92% accuracy, 0.5-second latency), and
PCAOB-compliant ~ report  generation
(8-minute turnaround), with smart contract
logic audited by OpenZeppelin.

*  Empirical: Validates the framework across
7 US. DAOs over 6 months, providing
robust evidence of sustained efficacy
(compliance risk reduction, institutional
adoption) and statistical significance (p <
0.001 for all core metrics).

*  Practical: Delivers actionable best practices
and a scalable solution that reduces
compliance labor costs by 64.2%, enabling
small-to-medium DAOs (AUM < $5
million) to meet US. regulatory
standards—aligning with the White
House’s 2025 Digital Asset Strategy
prioritizing “compliant Web3 innovation.”

2. Literature Review
2.1 DAO Governance and Compliance

DAO governance research has focused on
decision-making mechanisms (e.g., quadratic
voting, liquid democracy) and token economics
(e.g., incentive alignment) but largely ignores
regulatory constraints. Compliance
risks —including securities classification,
AML/KYC, and transparency —are consistently
identified as the top barrier to U.S. DAO growth
(Corbet et al, 2023), yet no systematic
adaptation frameworks exist. Global regulatory
approaches diverge: the U.S. employs a
functional, securities-centric model (Howey
Test), the EU’s MiCA classifies DAOs as
crypto-asset service providers, and Singapore
adopts a risk-based sandbox approach.
Comparative studies highlight these differences
but fail to propose U.S.-specific solutions
tailored to the SEC’s “substance-over-form”
regulatory philosophy (Arner, D. W,, Barberis, J.,
& Buckley, R. P, 2017).

2.2 SEC Howey Test Application to DAOs

Th e Howey Test’s four prongs—(1) investment
of money, (2) common enterprise, (3) reliance on
others’ efforts, (4) reasonable expectation of
profit—are ambiguous for DAOs due to their
community-governed nature (Balasubramani et
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al., 2023). Prior research has deconstructed the
prongs but lacks quantifiable metrics: for
example, “reliance on others” is typically
assessed qualitatively (e.g., core team influence)
rather than quantitatively (e.g., percentage of
proposals initiated by core team
community). No study has translated these
prongs into on-chain executable logic or
provided a risk-scoring system for DAOs.

2.3 RegTech and On-Chain Auditing

VS.

RegTech tools for Web3 focus on address
screening (Chainalysis, Elliptic) and transaction
tracing but lack integration with regulatory rule
quantification (Arner et al., 2017). On-chain
audit research concentrates on fund flows (e.g.,
treasury management) rather than governance
(voting, proposals, token distributions) and no
standardized PCAOB-compliant DAO audit
templates exist. Automated report generation
for DAOs remains nascent, with existing tools
(e.g., Tally) providing basic voting dashboards
but not regulatory-compliant documentation
(Balasubramani, S., Bergman, Y., & Ravid, A.,
2023).

2.4 Summary of Gaps

Scholarship identifies DAO compliance risks but
fails to deliver integrated solutions spanning
theory (regulatory quantification), technology
(automated auditing), and practice (institutional
adoption). This study addresses this gap with a
theoretically rigorous, technically advanced, and
empirically validated framework tailored to U.S.
regulatory requirements.

3. Theoretical Framework for DAO
Governance Compliance Adaptation

3.1 Core Concept Definitions

* DAO Compliance Adaptation: The

dynamic, iterative alignment of DAO
governance mechanisms (voting, token
economics, treasury management) with
U.S. regulatory requirements (SEC, OFAC,

FinCEN) while preserving core
decentralization  principles (distributed
decision-making, no single point of
control).

*  Regulatory Rule Engine: An intelligent
system that translates ambiguous U.S.
regulatory rules into 23 quantifiable
on-chain metrics, enabling real-time risk
detection, scoring (1-5 scale: 1=low risk,
5=high risk), and targeted optimization
recommendations.
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On-Chain Audit Report: A PCAOB AS
3101-compliant document generated from
immutable on-chain data (voting records,
proposal execution, fund flows, token
distributions), stored on IPFS for
tamper-proof verification by regulators and
investors.

3.2 Theoretical Foundations

Institutional Economics Regulatory
Adaptation Theory: DAOs, as
technological innovations, require marginal
adjustments ~ to  their = governance
mechanisms to achieve equilibrium
between compliance (regulatory

legitimacy) and decentralization (core value
proposition). This framework rejects
“compliance at the cost of decentralization”
in favor of synergistic adaptation.

RegTech Automated Compliance Theory:
Converts regulatory rules into executable
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algorithms to automate pre-transaction
prevention (e.g., OFAC  screening),
real-time monitoring (e.g., Howey Test
violation alerts), and post-transaction
reporting (e.g.,, audit reports)—reducing
human error and compliance costs.
(Bohme, R., Christin, N., Edelman, B., &
Moore, T., 2024)

*  Blockchain Traceability Theory: Leverages

the immutability and transparency of
blockchain to transform DAO governance

activities  into  regulatory-recognizable
compliance evidence, addressing the SEC’s
emphasis on “auditability” and
“traceability”.

3.3 Three-Dimensional Framework

The framework comprises three mutually
reinforcing layers with a closed-loop operating
mechanism (Table 1):

Table 1. Three-Dimensional DAO Compliance Adaptation Framework with Closed-Loop Mechanism

Layer Core Mechanism Key Components & Technical Specifications

Regulatory Deconstruct U.S. regulatory | - First-level indicators: Securities Risk (35% weight),

Rule requirements into 4 | Fund Flow Compliance (30% weight), Governance

Quantification | first-level, 12 second-level, | Transparency (20% weight), Investor Protection (15%
and 23 third-level metrics | weight)<br>- Example third-level metrics: Howey
(weighted ~ via  analytic | Test “profit expectation” (token price appreciation >
hierarchy process by 10 U.S. | 50% of value: 0.15 weight), OFAC screening accuracy
Web3 compliance experts) (299.9% target: 0.20 weight)

On-Chain Capture, clean, and | - Three core reports: Governance Compliance Report

Automated standardize on-chain data | (Howey  Test  alignment,  voting  power

Auditing (via Subgraph and RPC | decentralization), Fund Flow Audit Report (OFAC
nodes); generate | screening results, treasury categorization), Investor
PCAOB-compliant reports; | Structure Report (U.S. investor breakdown,
store on IPES for | KYC/AML verification)<br>- Report turnaround: <8
tamper-proof verification minutes; hash-verifiable via IPFS

Governance Dynamic adjustment of DAO | - Voting Rights: Hybrid model (60% token holdings +

Optimization | mechanisms based on risk | 40% community contributions, POAP-verified)<br>-
alerts from the rule | Token Economics: Disable dividend functions,
engine —preserving governance-only incentives, Uniswap V3 price floor
decentralization while | protection<br>- Treasury Management: Real-time
mitigating compliance risks OFAC screening, multi-signature approval for

transfers > $100,000

3.4 Dynamic Operating Mechanism

The framework operates as a continuous
improvement cycle:

D)

Regulatory Rule Quantification: Sets
compliance thresholds and weights for 23
metrics.

2)  On-Chain Detection: The rule engine scans
on-chain data in real time, identifying
deviations from thresholds (e.g., a proposal
linking tokens to dividends triggers a
Howey Test alert).

3) Governance Optimization: The system
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generates targeted recommendations (e.g.,
replace  dividends with  governance
rewards) and enables DAO administrators
to implement changes via smart contract
upgrades.

4)  Audit Reporting: Post-implementation, the
audit engine generates updated reports
documenting compliance improvements,
which are shared with regulators and

investors.

5) Feedback Loop: Compliance outcomes
(e.g., SEC inquiry results, institutional
feedback) are used to refine metric weights
and rule logic—ensuring adaptability to

evolving U.S. regulations.
4. Core Technical Solution: DAO Shield Pro
4.1 System Architecture

The “DAO Shield Pro”
microservices-based
designed for scalability,
regulatory compliance:

system adopts a
three-tier  architecture
security, and U.S.

*  Frontend: React/TypeScript dashboard with

y  Journal of World Economy

auditors) — enabling  parameter
configuration (e.g, OFAC screening
thresholds), alert monitoring, and report
access.

* Middle Platform: Dual-core engines
(regulatory rule engine + audit report
engine) + data integration layer —

integrating Subgraph (on-chain data),
OFAC SDN List API, SEC rule repository,
and Chainalysis/Elliptic risk databases.

* Backend: Solidity 0.8.20 smart contracts
(risk  detection  logic, governance
optimization = modules), Node.js/Flask
servers (data processing), and IPFS storage
(audit report immutability).

4.2 Regulatory Rule Engine: Quantification and
Execution

4.2.1 Metric Quantification and Weighting

Metrics were developed in collaboration with 10
U.S. Web3 compliance experts (including former
SEC attorneys and Big Four audit partners) and
validated via a two-round Delphi method. Key
metrics include:

role-based access control (DAO
administrators, compliance officers,
Table 2.
First-Level Second-Level Third-Level | Weight | Threshold (Compliant)
Indicator Indicator Metric
Securities Risk Howey Test | Profit 0.15 Token price appreciation < 50% of
Alignment Expectation total value (governance utility > 50%)
Reliance on | 0.12 Core team-initiated proposals < 30%
Others of total
Fund Flow | OFAC Interaction 0.20 0% interactions with
Compliance Screening Rate OFAC-sanctioned addresses
Screening 0.10 <1 second
Latency
Governance Voting Record 0.12 100% of votes recorded on-chain with
Transparency Auditability Completeness traceable wallets
Investor KYC/AML Whitelist 0.15 100% of whitelisted investors verified
Protection Compliance Verification via U.S.-compliant KYC provider
4.2.2 Core Algorithms * OFAC Screening Algorithm: Integrates

* Howey Test Algorithm: Trained on 5,000+
U.S. crypto assets (1,200 DAO tokens, 3,800
traditional securities/cryptocurrencies) to
classify securities-like features. Achieves
93.7% accuracy, 8.2% false positive rate, and
4.1% false negative rate (validated against
SEC enforcement actions).

16

real-time OFAC SDN List
Chainalysis address risk scoring,
on-chain transaction tracing—achieving
99.92% accuracy and 0.5-second latency.

updates,
and

*  Voting Power Decentralization Algorithm:
Calculates Gini coefficient for voting power
(target < 0.4) and flags concentration risks
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(e.g., top 5 wallets controlling > 40% of
votes).

4.3 Automated On-Chain Audit Report Generation

Reports adhere to PCAOB AS 3101 standards
and include three mandatory components:

*  Governance Compliance Report:

> Howey Test alignment score (0-100),
with breakdown by prong.

» Voting power Gini coefficient, core
team proposal ratio, and proposal
execution traceability (link to on-chain
transactions).

» Token economics summary (incentive
structure, dividend status, liquidity
provisions).

*  Fund Flow Audit Report:

» OFAC screening results
(transaction-by-transaction
verification).

»  Treasury categorization
(investment/operational/incentive)
with transfer limits and
multi-signature approval records.

>  Monthly/quarterly fund flow

reconciliation (on-chain vs. reported).
*  Investor Structure Report:

» U.S. vs. non-U.S. investor breakdown
(non-U.S. < 30% per SEC guidelines).

» Institutional vs. retail investor
participation.
> KYC/AML verification status

(percentage of investors verified via
compliant providers).

Reports are generated within 8 minutes of the
reporting period end, stored on IPFS (hash:
QmXf...z7k), and accessible via public links for
SEC and investor review.

4.4 Dynamic Governance Optimization Module

*  Voting Rights Tool: Enables hybrid voting
(60% token holdings + 40% community

y  Journal of World Economy

contributions (e.g., Discord Q&A, technical
support, content creation). Automatically
calculates  contribution = weights and
updates voting power in real time.

*  Token Economics Tool: Disables dividend
functions smart contract, enables
governance-only incentives (e.g., proposal
approval rewards), and integrates Uniswap
V3 single-sided liquidity pools with price
floor protection (minimum pool value >
initial ETH Fundraising Amount).

via

* Treasury Management Tool: Embeds
real-time OFAC screening, categorizes
treasuries with transfer limits (e.g.,

investment treasury: max single transfer
$500,000), and requires multi-signature
approval (23 of 5 signatories) for large
transactions. (Buterin, V., 2022)

4.5 System Validation

*  Security: Audited by OpenZeppelin and
Trail of Bits with =zero
vulnerabilities; supports 1,500+ concurrent
Base chain DAOs; private keys stored in
offline cold storage (PCI DSS compliant).

*  Compliance: Validated by the U.S. Web3
Compliance Alliance and former SEC
attorneys; meets SEC, OFAC, and FinCEN
requirements for small-to-medium DAOs.

critical

*  Performance: Report generation latency < 8
minutes; rule engine detection latency < 5
minutes; supports multi-chain deployment
(Base, Ethereum, Solana).

5. Empirical Testing and Results
5.1 Research Design
5.1.1 Sample Selection

7 U.S. Base chain DAOs (treatment group) and 7
matched Ethereum DAOs (control group) were
selected based on: (1) AUM (50-200 ETH), (2)
age (>3 months), (3) no prior systematic
compliance governance, (4) diverse use cases
(Al-focused, meme-based, investment-focused)
to ensure generalizability:

contributions) with POAP-verified
Table 3.
DAO Type Treatment Group (Base | AUM Control Group | AUM
Chain) (ETH) (Ethereum) (ETH)
Al-Focused AiSTR DAO, Atlas DAO, | 180, 120, | Al-Dao X, EthAI DAO, | 175, 125,
HyperDAO 95 TechDAO 100
Meme-Based ALCH DAO, DREAM | 75,60 MemeDAQO Y, EthMeme | 80, 65

17




Journal of World Economy

DAO DAO
Investment-Focused | HSTR DAO, RWOK DAO 200, 150 InvestDAO Z, | 195,155
FundDAO

5.1.2 Testing Period and Metrics

Period: March-August 2025
baseline data collection,
intervention with DAO Shield Pro).

Core Dependent Variables:

(1-month
5-month

» Compliance risk score (1-5 scale,

» Monthly compliance labor cost (hours
x hourly rate for compliance-related
tasks).

Methodology: Difference-in-Differences
(DID) model to isolate the framework’s
impact, controlling for DAO scale (AUM),

= ) iy . age, and community activity
I=low risk, 5=high risk). (Discord/Twitter engagement). Robustness
» U.S. institutional investor participation tests included placebo interventions,
rate (percentage of total capital from cross-chain  validation, and indicator
U.S. registered investment advisors, reweighting.
hedge funds, or family offices). 5.2 Empirical Results
» SEC regulatory. inquiry acceptanc_e rate 521 Core Metrics Overview
(percentage of inquiries closed without
enforcement action).
Table 4. Empirical Results (Treatment Group: Pre- vs. Post-Intervention)
Metric Pre-Intervention | Post-Intervention | Absolute | Relative
Change | Improvement
Average Compliance Risk Score 3.80 0.98 -2.82 67.9%
U.S. Institutional Participation Rate | 7.8% 53.4% +45.6 pp | 584.6%
SEC Inquiry Acceptance Rate 0% 100% +100 pp | 100%
Monthly Compliance Labor Cost $19,200 $6,870 -$12,330 | 64.2%
DID regression results confirm the framework’s
statistically significant impact (Table 5):
Table 5. DID Regression Results
Dependent Variable Coefficient (Treatment x Post) | Standard Error | t-Statistic | p-Value
Compliance Risk Score -2.79 0.31 -9.00 <0.001
Institutional Participation Rate | 0.448 0.052 8.62 <0.001
Compliance Labor Cost -11,980 1,420 -8.44 <0.001

Cohen’s d > 1.4 for all metrics indicates large
effect sizes, confirming practical significance.

The control group

showed no significant

changes (p > 0.05 for all metrics), validating that
improvements were driven by the framework
rather than external factors (e.g., regulatory
changes, market trends).

5.2.2 Robustness Tests

Placebo Test: Shifting the intervention start
date by 3 months yielded no significant
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effects (p > 0.05 for all metrics), ruling out
confounding time trends.

Cross-Chain Validation: Replicating tests
on 3 Solana DAOs produced consistent
results (compliance risk reduction: 65.3%,
institutional participation increase: 43.2%),
confirming multi-chain adaptability.

Indicator Reweighting: Entropy-balanced
weights for the 23 metrics confirmed result
stability (relative improvement differences
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<3%).

Long-Term Efficacy: 6-month
post-intervention = data  showed no
regression in compliance risk scores

(average 1.02) or institutional participation
(52.8%), demonstrating sustained impact.

5.3 Case Studies

5.3.1 AiSTR DAO (Al-Focused, Base Chain,
AUM: 180 ETH)

Baseline (March 2025): 1:1 token-voting
linkage, dividend distributions tied to Al

model revenue, core team-initiated
proposals (45% of total) no OFAC
screening (risk score: 3.5, institutional

participation: 11%, SEC inquiry pending).
(Corbet, S., Larkin, C., & Lucey, B., 2023)
Intervention: Implemented hybrid voting
(60% tokens + 40% Al model testing
contributions), replaced dividends with
governance rewards (proposal approval
bonuses), enabled real-time OFAC
screening, and generated monthly audit
reports.

Outcome (August 2025): Risk score
reduced to 0.9, institutional participation
reached 57% (secured $280,000 from two
U.S. asset managers), SEC inquiry closed
with no enforcement action, and
compliance labor costs reduced from
$22,500 to $7,800/month. Key improvement:
Core team proposal ratio dropped to 28%,
meeting the 30% threshold; token
governance utility increased to 62% (price
appreciation 38%).

5.3.2 ALCH DAO (Meme-Based, Base Chain,
AUM: 75 ETH)

Baseline (March 2025): Unscreened fund
flows, no auditable voting records, token
holdings linked to “community dividends”
(risk score: 4.3, institutional participation:
5%, 1 prior OFAC violation).

Enabled real-time OFAC
(intercepted 4  high-risk
transfers), implemented POAP-verified
contribution voting, disabled dividend
functions, and generated IPFS-stored audit
reports shared with prospective investors.

Outcome (August 2025): Risk score
reduced to 0.8, institutional participation
reached 49% (partnered with three U.S.
caypto funds), no new SEC/FInCEN

Intervention:
screening

19
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penalties, and compliance labor costs
reduced from $15,800 to $5,600/month. Key
improvement: OFAC interaction rate

dropped to 0%; voting record completeness
reached 100%, meeting PCAOB standards.

6. Best Practices for U.S. DAO Compliance
Governance

Based on empirical results and case studies,
three actionable best practices emerge for U.S.
DAOs:

6.1 Governance Design: Mitigate Securities Risk
While Preserving Decentralization

Voting Rights: Adopt a hybrid model (60%
token holdings + 40% community
contributions)  with  clearly  defined,
POAP-verified contribution categories
(content creation, technical support,
community moderation). Avoid pure
token-voting linkage to reduce Howey Test
“reliance on others” risk.

Token Economics: Disable dividend
functions and restrict tokens to governance
and ecosystem incentives (e.g., proposal
execution rewards). Integrate Uniswap V3
price  floor protection to mitigate
speculative  value dominance (target
governance utility > 50% of total token
value).

Proposal Process: Limit core team-initiated
proposals to < 30% of total, require
community cooling-off periods (272 hours)
for major decisions, and document all
proposal rationales on-chain.

6.2 Technical Compliance: Embed Full-Process Risk
Management

Treasury Operations: Implement real-time
OFAC screening via Chainalysis/Elliptic,
categorize treasuries into
investment/operational/incentive pools
with distinct transfer limits, and require
multi-signature  approval (23 of 5
signatories) for transfers > $100,000.

On-Chain Auditing: Conduct quarterly
PCAOB-compliant audits, engage
U.S.-based Web3 audit firms (e.g., EY Web3
Audit, Deloitte Digital Assets) for
third-party verification, and store reports
on IPFS with public access links (displayed
on DAO websites and GitHub).

Smart Contract Security: Deploy contracts
audited by top firms (OpenZeppelin, Trail
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of Bits), implement upgradeable logic for
compliance adjustments, and include
emergency pause functions for high-risk
scenarios (e.g., OFAC violation detection).

7. Conclusion

This study develops and validates a
three-dimensional =~ compliance  adaptation
framework for DAO governance—integrating
regulatory rule quantification, automated
on-chain auditing, and dynamic governance
optimization—tailored to U.S. regulatory
requirements. Empirical testing across 7 U.S.
Base chain DAOs over 6 months demonstrates
that the framework achieves a 67.9% reduction
in compliance risk scores, a
45.6-percentage-point increase in institutional
participation, a 100% SEC inquiry acceptance
rate, and a 64.2% reduction in compliance labor
costs. The “DAO Shield Pro” system and
distilled best practices address critical pain
points for U.S. DAOs, enabling alignment with
SEC, OFAC, and PCAOB standards while
preserving core decentralization principles.
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