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By leveraging decentralised autonomous organisations (DAOs) to facilitate community-driven

decision-making and oversight, coupled with federated learning to enhance privacy and

security, AI systems can be developed and deployed in a more ethical, transparent, and

robust manner.

Executive Summary

This paper investigates the integration of Decentralised Autonomous Organisations (DAOs)

with Federated Learning (FL) as a framework for ethical, transparent, and robust artificial

intelligence (AI) governance. DAOs, leveraging blockchain technology, provide decentralised

decision-making, ensuring inclusive and democratic governance. Federated Learning

addresses data privacy challenges by enabling AI training across distributed data sources

without sharing sensitive information. By examining existing research and real-world

examples, this paper highlights the potential of these technologies to mitigate ethical

challenges in AI, including bias, privacy, and accountability. Key recommendations are

provided to guide the integration of these innovations in various sectors.
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1. Introduction

Artificial Intelligence (AI) is transforming industries by automating processes and enabling

data-driven decision-making. However, concerns around ethics, including privacy breaches,

algorithmic bias, and the lack of accountability, continue to impede AI’s potential.

Decentralised Autonomous Organisations (DAOs) and Federated Learning (FL) are emerging

as complementary technologies that can address these challenges.

DAOs enable decentralised, community-driven governance by leveraging blockchain and

smart contracts, fostering transparency and inclusivity. Meanwhile, Federated Learning

decentralises AI model training, preserving data privacy and security. This paper proposes

that the integration of DAOs and FL can create a sustainable framework for ethical AI

development and governance.

2. Literature Review

2.1 Ethical Challenges in AI Development

Ethical concerns in AI development include:

● Bias in Algorithms: AI systems often perpetuate biases from training datasets

(Obermeyer et al., 2019).

● Privacy Violations: Centralised data collection risks data breaches and unauthorised

use (Floridi et al., 2021).

● Opaque Decision-Making: Black-box models lack interpretability, reducing trust

(Doshi-Velez & Kim, 2017).
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2.2 Overview of DAOs

DAOs operate as blockchain-based entities where governance decisions are automated

through smart contracts. Platforms like MakerDAO and Aragon demonstrate how DAOs

enhance transparency and participatory decision-making (Wright & De Filippi, 2015). DAOs

have been successfully used to govern funding in decentralised finance (DeFi), illustrating

their scalability and effectiveness.

2.3 Federated Learning: A Privacy-Enhancing Mechanism

Federated Learning enables organisations to collaboratively train AI models without exposing

raw data. For instance, Google applied FL in Android’s Gboard to improve predictive text

while protecting user privacy (Bonawitz et al., 2019). FL’s decentralised nature aligns with

regulatory frameworks like GDPR by minimising data transfer risks.

2.4 Synergies Between DAOs and FL

The integration of DAOs and FL has the potential to address AI’s ethical challenges

comprehensively. A DAO can govern the model updates and decision-making processes in

an FL system, ensuring community oversight and adherence to ethical standards.
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3. Case Studies

Case Study 1: Aragon DAO for Transparent Governance

Aragon’s open-source platform enables the creation of DAOs to manage projects

transparently. Aragon’s governance model has been applied in collaborative projects to

ensure equitable decision-making and accountability (Aragon, 2023).

Case Study 2: Federated Learning in Healthcare

Federated Learning has been deployed in healthcare to enable privacy-preserving

collaborations. For example, NVIDIA’s Clara Federated Learning platform allowed multiple

hospitals to train AI models for medical imaging without sharing patient data (Kaissis et al.,

2021).

Case Study 3: Proposed Synergy in AI Systems

Imagine a DAO managing a federated AI model for disaster response. Stakeholders,

including governments, NGOs, and local communities, could vote on model updates and

priorities, ensuring transparency and inclusivity. FL would secure sensitive data while

allowing diverse contributions to the model’s development.
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4. Discussion

4.1 Enhancing Governance Through DAOs

DAOs foster decentralised, participatory governance that aligns with the ethical principles of

transparency and accountability. By decentralising decision-making, DAOs mitigate risks

associated with centralised power.

4.2 Strengthening Privacy and Security with FL

FL’s ability to keep data local while enabling collaborative AI training addresses privacy

concerns effectively. This decentralisation aligns with regulatory requirements and bolsters

user trust.

4.3 Integrated Framework for Ethical AI

The integration of DAOs and FL creates an ecosystem where governance and model training

processes are both decentralised. This dual decentralisation enhances system robustness,

reduces single points of failure, and aligns AI development with societal values.

5. Conclusion and Recommendations

The combination of DAO-based governance and Federated Learning offers a transformative

approach to ethical AI development. By decentralising governance and data processing, this

framework addresses key ethical challenges in AI.
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Recommendations:

1. Standardisation: Develop interoperability standards for DAO and FL integration.

2. Pilot Projects: Launch pilot programs in sectors like healthcare and disaster

management to validate this framework.

3. Regulatory Support: Advocate for policies that promote decentralised governance

and privacy-preserving AI development.

Future research should explore the scalability of this framework and its application across

industries.
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7. Appendix

Appendix A: Glossary

● DAO (Decentralised Autonomous Organisation): Blockchain-based organisations

managed by smart contracts and community voting.

● Federated Learning (FL): A machine learning technique that trains algorithms

collaboratively across decentralised data sources.

Appendix B: Aragon DAO Alternatives

1. DAOstack

● Overview: DAOstack is a platform for building decentralised organisations using

modular smart contracts and a governance framework called "Holographic

Consensus."

● Features:

○ Offers scalable decision-making through reputation-weighted voting.

○ Developers can create custom DAOs with the Alchemy interface.

○ Focuses on collaboration and collective decision-making.

● Use Case: Genesis DAO, a community for funding decentralised projects, is one of

the flagship examples using DAOstack.
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2. Colony

● Overview: Colony provides tools to create DAOs that manage collaborative projects

with features for task management, reputation systems, and budgeting.

● Features:

○ Built-in task assignment and reward distribution system.

○ Integrates a native reputation system to weigh contributions.

○ Allows organisations to control financial transactions transparently.

● Use Case: Suitable for startups, open-source communities, and collaborative

organisations.

3. Snapshot

● Overview: Snapshot is a lightweight, off-chain voting platform widely used in DAO

ecosystems.

● Features:

○ Focuses on governance by enabling token-based voting.

○ Highly scalable due to its off-chain nature, avoiding transaction costs.

○ Integrates seamlessly with Ethereum-based tokens.

● Use Case: Frequently used for governance in DeFi projects like Aave and Balancer.

4. MolochDAO Framework

● Overview: Initially developed to fund Ethereum 2.0 development, MolochDAO

provides a simple, minimalistic DAO framework that prioritises resource allocation.
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● Features:

○ Focuses on pooled funding with transparent and efficient resource

management.

○ Shares can be "rage-quit" to withdraw funds if governance decisions are

unsatisfactory.

○ Ideal for grant-giving or collective funding initiatives.

● Use Case: Widely adopted by grant-focused DAOs such as MetaCartel and

RaidGuild.

5. Syndicate

● Overview: Syndicate simplifies the process of creating investment DAOs, enabling

groups to collectively invest in ventures and projects.

● Features:

○ Streamlined for creating and managing investment clubs.

○ Integrated legal tools to align DAOs with traditional regulatory frameworks.

○ Supports tokenised assets and collaborative funding.

● Use Case: Best suited for venture capital, angel investment groups, or crowdfunding

initiatives.

6. Gnosis Safe and Zodiac

● Overview: Gnosis Safe provides multi-signature wallets, and its extension, Zodiac,

facilitates DAO creation and governance.

● Features:
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○ Strong focus on security and decentralised treasury management.

○ Zodiac enables modular governance structures for DAOs.

○ Flexible framework compatible with existing DAO tooling.

● Use Case: Ideal for managing decentralised treasuries and adapting to complex

governance needs.

7. DAOhaus

● Overview: DAOhaus is a no-code platform for creating DAOs, built on the

MolochDAO framework.

● Features:

○ Simple user interface for DAO setup and management.

○ Pre-configured templates for different DAO types.

○ "Ragequit" functionality for token withdrawal.

● Use Case: Suitable for beginners and smaller-scale DAOs that require quick

deployment.

8. Kleros

● Overview: Kleros is a decentralised arbitration service that can be integrated into

DAOs to resolve disputes and enforce governance rules.

● Features:

○ Decentralised juror system for fair dispute resolution.

○ Integration with existing DAO platforms to add governance layers.

○ Token-based incentives for jurors.
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● Use Case: Useful for DAOs that require robust dispute resolution mechanisms.

9. OpenZeppelin Governor

● Overview: OpenZeppelin Governor provides a secure, modular governance

framework for DAOs.

● Features:

○ Customisable governance contracts.

○ Includes time-lock mechanisms for transparent decision-making.

○ Focuses on security audits and best practices in smart contracts.

● Use Case: Suitable for projects requiring secure and auditable governance solutions.

10. Metaforo

● Overview: Metaforo is a DAO platform that integrates social and community features

to foster engagement.

● Features:

○ Combines forums and voting mechanisms.

○ Supports community-led discussions with integrated governance tools.

○ Easily customizable for any token-based community.

● Use Case: Designed for tokenised communities like NFTs or social DAOs.
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13Key Considerations When Choosing a DAO Platform:

1. Purpose of the DAO: Decide if the focus is on funding, governance, task

management, or treasury management.

2. Technical Expertise: Some platforms (e.g., OpenZeppelin Governor) require coding

knowledge, while others (e.g., DAOhaus) are no-code.

3. Security: Prioritise platforms with strong security measures and audits.

4. Scalability: Consider platforms that support high user participation or off-chain

voting.

5. Integration: Check for compatibility with existing blockchain ecosystems or tools.

Each platform offers unique features and benefits, making the choice dependent on the

specific use case, whether it is governance, funding, or task delegation. For integrating DAOs

into federated learning, a platform like Gnosis Safe (for treasury management) or Colony (for

collaborative task management) might be particularly useful.
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