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I. INTRODUCTION 
 

Centralized platforms concentrate power, monetize 

social attention, and frequently produce perverse 

incentives. Grassroots platforms attempt the 

opposite: empower communities to coordinate, 

transact, and govern themselves at scale while 

avoiding single points of control. Combining 

decentralized social graphs, local currencies, atomic 

settlement mechanisms, and federated governance 

can enable communities to run their own 

interoperable social-economies with strong user 

control. This paper describes a practical architecture 

and analyzes the technical, social, and economic 

tradeoffs involved. 

 

II. BACKGROUND AND MOTIVATION 
 

Decentralized and federated social networks 

Federated systems such as those using ActivityPub 

(the “Fediverse”) separate hosting from the social 

graph, letting independent instances interoperate 

while retaining local moderation and policy choices. 

Research shows federated architectures can improve 

resilience and local control but also surface 

governance and moderation challenges that must be 

designed for explicitly.  

 

 

 

Atomic transactions and cross-chain settlement 

Atomic transactions (including atomic swaps and 

cross-chain atomic settlement) permit two or more 

parties to exchange assets such that either all parts 

succeed or none do. They enable trust-minimized 

peer-to-peer transfers across heterogeneous 

ledgers without intermediaries, which is crucial for 

building marketplace interactions between 

communities that run different ledger technologies.  

 

Grassroots/community cryptocurrencies 

Local and solidarity cryptocurrencies (community 

coins, mutual-credit systems) convert social trust 

into liquidity enabling local trade, micro-grants, and 

incentive systems. Academic and technical literature 

documents varied models (mutual credit, local 

tokens, community-issued coins) and highlights 

governance and inflation-control challenges that 

community designs must address.  

 

 Decentralized identity & verifiable credentials 

Self-sovereign identity (DIDs) and verifiable 

credentials (VCs) let individuals present attestations 

without central identity providers, which is essential 

to build reputation systems across federated 

communities while preserving privacy. These 

technologies support selective disclosure and 

reputation portability.  
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III. SYSTEM MODEL AND GOALS 
 

Goals. The platform should: 

 Empower grassroots communities to create, 

govern, and interoperate. 

 Support trust-minimized peer-to-peer economic 

exchange (atomic settlement). 

 Provide privacy-preserving identity and 

reputation portability. 

 Scale to many small communities federating 

without central control. 

 Allow distinct governance policies per 

community while enabling cross-community 

dispute resolution and interoperability. 

Threat model. Adversaries include Sybil attackers, 

malicious instance operators, censorship via 

federation blacklists, smart-contract exploits, and 

economic attacks against local tokens (pump-and-

dump, hyperinflation). The design assumes at least 

partial honesty among federation peers and uses 

technical and social countermeasures (proof-of-

personhood where needed, rate-limits, multisig on 

treasury operations). 

 

IV. ARCHITECTURE OVERVIEW 
 

The platform is four layered: 

1. Social Graph Layer (federated instances): Each 

community runs an instance (server) that stores 

local social graphs, posts, and content. Instances 

communicate via standardized protocols (e.g., 

ActivityPub or a compatible protocol with 

extensions for economic messages). 

2. Identity & Reputation Layer: Users hold DIDs 

and VCs; reputation is built from verifiable 

actions (endorsements, transaction history, 

moderation outcomes). Reputation proofs are 

selectively disclosed and can be attested across 

instances. 

3. Economic Layer (Cryptocurrency + Atomic 

Settlement): Communities issue local currencies 

(community tokens or mutual-credit balances) 

on ledgers of their choice (public chain, 

permissioned ledger, or off-chain mutual credit). 

Atomic transaction protocols (HTLC-like 

constructs, adaptor signatures, or cross-chain 

atomic settlement) enable trust-minimized 

exchange between ledgers and wallets. Payment 

channels and state channels are used for high-

frequency micro-payments. 

4. Federation & Governance Layer: Instances 

form federations—peer sets with agreed-upon 

protocols for membership, moderation, dispute 

arbitration, and inter-instance transfers. 

Governance can be on-chain (token-weighted) 

or off-chain democratic (one-person-one-vote) 

using verifiable credentials to avoid identity sybil 

attacks. 

A simplified interaction flow: user A on instance X 

wants to buy a service from user B on instance Y. 

They use their DIDs and reputation proofs to 

negotiate terms, escrow a community token on their 

respective ledgers via an atomic settlement protocol, 

and upon delivery, the settlement completes 

atomically across ledgers. 

  

V. CORE PROTOCOLS AND 

COMPONENTS 
 

Federated social graph messaging (extension to 

ActivityPub) 

Extend federated messaging to carry structured 

economic metadata (offer, invoice, proof-of-

payment). Use signed messages, optional encrypted 

payloads for private negotiations, and standard 

verbs for economic actions (e.g., Offer, Accept, 

SettleRequest). Instances validate signatures and 

optionally enforce policy (e.g., reject offers from 

blacklisted addresses). 

 

Identity, reputation and selective disclosure 

 DID wallets: Users control keys and store 

verifiable credentials (community membership, 

KYC-lite, reputation badges). 

 Reputation proofs: Compact, revocable 

attestation tokens (verifiable credentials) that 

encode metrics (delivery-rate, dispute history). 

They can be revealed on demand with zero-

knowledge proofs to avoid full history leakage. 

 

Atomic settlement primitives 

 HTLC/Hashed- Timelock Contracts: For same-

chain or compatible chains, classic HTLC 

patterns suffice. 
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 Adaptor signatures / scriptless scripts: Useful 

for cross-chain atomic settlement with fewer on-

chain scripts and better privacy. 

 Off-chain mutual-credit settlement with on-

chain finalization: Communities may run off-

chain mutual credit ledgers with periodic 

settlement anchored on-chain to reduce gas 

costs but preserve atomicity via a two-phase 

commit with cryptographic commitments. 

 

Inter-federation routing and policies 

Federations maintain routing tables: which instances 

accept which tokens, dispute resolution contacts, 

and policy tags (e.g., “no-kYC”, “strict-moderation”). 

Cross-federation payments carry metadata used by 

recipient instance to apply local tax, fee, or anti-

abuse checks. Gateways (instance-run connectors) 

translate between local token semantics and global 

settlement protocols. 

  

VI. GOVERNANCE AND DEMOCRATIC 

FEDERATION DESIGN 
 

Democratic federations are organized so 

membership and rules are democratic and auditable: 

 Membership onboarding: Uses VCs to prove 

eligibility (residency, stake, or community 

endorsement). To prevent Sybil attacks, combine 

low-friction checks with social proofs (web-of-

trust) or periodic randomized human verification 

(proof-of-personhood primitives when 

necessary). 

 Decision-making: Local instance governance 

can be direct democratic (one-person-one-vote) 

or representative. Federations can maintain a 

shared constitution encoded as verifiable 

metadata agreed upon via a federated 

consensus process. For cross-instance policy 

changes, use a quorum-based commit (e.g., a 

federation-level ballot with verifiable votes 

signed by DIDs). 

 Treasury & dispute resolution: Community 

treasuries can be multisig smart contracts with 

signers drawn from elected community 

representatives. Dispute-resolution panels 

operate transparently and provide signed 

rulings that can be integrated into reputation 

updates. 

VII. SECURITY, PRIVACY AND 

RESILIENCE 
 

Security mechanisms 

 Cryptographic signatures for all governance and 

settlement messages. 

 Atomicity ensures no partial settlement. 

 Multisig and timelocks protect treasuries and 

allow recovery windows. 

 Rate-limits and spam-resistance at instance 

edges. 

 

Privacy-preserving techniques 

 Selective disclosure and ZK-proofs for 

reputation. 

 Private payment channels to reduce on-chain 

traceability. 

 Metadata minimization: use hashed identifiers 

and ephemeral addresses for payments when 

possible. 

 

Resilience strategies 

 Data portability: user can export social graph 

slices and reputation proofs to move between 

instances. 

 Redundancy: multiple gateway nodes for cross-

chain settlement. 

 Graceful degradation: when cross-chain 

settlement fails, fall back to mediated escrow 

with community arbitrators. 

  

VIII. ECONOMIC DESIGN 

CONSIDERATIONS 
 

 Token design: supply rules (fixed, inflationary 

with community seigniorage, or mutual credit) 

must match local use-cases (micro-payments vs. 

store-of-value). 

 Incentives: design must avoid rent-seeking 

(fees should be transparent and community-

owned). Treasuries can fund moderation, 

development, and public goods. 

 Interoperability: atomic swaps allow voluntary 

exchange between community tokens; exchange 

rates are discovered via decentralized order 

books or oracle feeds. 
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 Speculation risks: community rules can limit 

on-chain listing or create vesting schedules to 

reduce speculation. 

  

IX. USE CASES AND SCENARIOS 
 

 Local services marketplace: neighbors trade 

services using a community token; federated 

reputation helps find trusted providers across 

nearby instances. 

 Mutual aid & disaster response: rapid issuance 

of mutual-credit to affected members, atomic 

settlement for cross-federation aid. 

 Civic participation: local federations manage 

participatory budgets, fund projects via 

tokenized treasuries and accountable multisig 

disbursements. 

 Content economies: micropayments for 

creative work using off-chain channels with on-

chain settlement for transparency and royalties. 

  

X. IMPLEMENTATION ROADMAP AND 

EVALUATION 
 

Prototype stack: 

 Federated instance software (ActivityPub-

compatible) with economic message extensions. 

 Wallets supporting DIDs, VCs, and atomic-swap-

capable keys (adaptor-signature support). 

 Community token ledger (option: Ethereum 

layer-2, a permissioned ledger, or mutual-credit 

server). 

 Governance UI for ballots and treasury multisig. 

Evaluation metrics: usability (time to onboard), 

security (attack surface, incident rate), economic 

health (velocity, token distribution, inflation), 

governance performance (decision latency, 

participation rates), and social outcomes (user 

retention, perceived fairness). 

Field trials: Run pilots in small communities 

(neighborhoods, cooperatives) focusing on low-risk 

services (event tickets, local discounts) then expand 

to cross-community marketplaces. 

  

XI. LIMITATIONS AND OPEN PROBLEMS 
 

 Sybil resistance vs. privacy: mechanisms to 

prevent identity abuse often reduce anonymity. 

Selecting appropriate tradeoffs per community 

is essential. 

 Legal and regulatory: local currencies and 

cross-border token exchanges can trigger 

financial regulations. Communities must design 

compliance layers as required. 

 Usability & onboarding: cryptographic key 

custody and wallet UX remain adoption 

bottlenecks. 

 Economic stability: community tokens require 

careful monetary policy design to avoid collapse 

or predation by external speculators. 

  

XII. CONCLUSION 
 

Integrating social graphs, atomic settlement, 

community cryptocurrencies, and democratic 

federations can create resilient, community-centered 

platforms that preserve local autonomy while 

enabling cross-community trade and cooperation. 

The architecture proposed here mixes mature 

primitives (federated messaging, atomic swaps, 

DIDs) with community governance patterns to build 

practical grassroots platforms. Further work should 

prototype the key primitives end-to-end and run 

controlled pilots to measure social, economic, and 

technical outcomes. 
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