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1to1VOTE ELECTORAL REFORM & 
TECHNOLOGY WHITEPAPER 

 
Title: Rebuilding Electoral Trust and Infrastructure in Somalia through Cryptographically 
Verifiable Technology 
Framework: One Person. One Vote. One Truth. 

Target Deployment: Federal Republic of Somalia (National, Regional, Rural, and Diaspora 
Framework) 

Technical Base: Polygon Blockchain Infrastructure / Hybrid Offline-Online Electoral 
Architecture 

 

PART I: THE GLOBAL ELECTORAL 
TRUST PROBLEM 

 

1. Executive Summary 

 
Democracy across the globe is confronting a systemic crisis of trust. Traditional paper-based 
ballot systems, manual tallying, and centralized electronic voting frameworks have repeatedly 
demonstrated vulnerabilities to administrative manipulation, physical ballot stuffing, logistical 
failures, and soaring economic costs. In fragile and post-conflict states such as Somalia, these 
operational hurdles are exacerbated by security threats, severe infrastructure constraints, 
geographic dispersion, and deep-seated political polarization. 
The 1to1VOTE initiative introduces a comprehensive Electoral Reform & Technology 
Framework engineered to resolve the fundamental trust deficit in election administration. 
1to1VOTE is not merely a technical blockchain application; it is a holistic electoral infrastructure 
combining cryptographic voter identity verification, zero-knowledge privacy preservation, multi-
channel deployment (Remote Digital, Assisted Rural Polling, and Diaspora), and immutable 
public auditability on the Polygon blockchain. 

By shifting the foundation of democratic consensus from centralized human trust to 
cryptographically verifiable architecture, 1to1VOTE ensures that every eligible citizen receives 
exactly one vote, that every vote remains strictly confidential, and that election results can be 
independently audited and verified by political parties, civil society, international observers, and 
ordinary citizens. 
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2. Introduction: A New Era of Electoral Technology 

 
Over the past century, electoral administration has undergone distinct technical evolutions, each 
seeking to address the trade-offs between accessibility, security, speed, and trust: 

 
Diagram 1: The Global Evolution of Voting Systems 

[1. Paper Ballots] (High physical secrecy / Slow counting, vulnerable to fraud, high 
logistics cost) 

┳ 
▼ 

[2. Electronic Voting / DREs] (Fast tallying / Black-box software, lack of public verification) 
┳ 
▼ 

[3. Internet / Centralized E-Voting] (High accessibility / Server hacking, centralized 
authority abuse) 

┳ 
▼ 

[4. Cryptographically Verifiable / Blockchain Voting (1to1VOTE)] 
(Universal Accessibility + Immutable Ledger + Zero-Knowledge Secrecy + End-to-End 

Public Verification) 

The Movement Toward Universal Verifiability 

Worldwide, election administrators, computer scientists, and democracy advocates are 
converging on a shared imperative: "One Person, One Vote — Verifiable by Everyone." While 
early digital voting solutions prioritized convenience over auditability, modern electoral 
innovation focuses on End-to-End Verifiability (E2E-V). In an E2E-V framework, voters can 
verify that their individual vote was cast as intended and recorded as cast (Cast-as-Intended / 
Recorded-as-Cast), while the general public can verify that all valid votes were tallied correctly 
without altering the outcome (Tallied-as-Recorded). 

It is vital to frame blockchain-based voting correctly: technology does not magically eliminate 
political conflict or bad electoral laws. Rather, distributed ledger technology and smart contracts 
provide an immutable, open-audit trail that makes electoral manipulation mathematically 
detectable and transparently preventable. 
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PART II: WHAT THE WORLD HAS 
ALREADY TRIED 

 

3. International Case Studies 

 
To design an electoral platform suited for Somalia, 1to1VOTE conducts a rigorous analysis of 
global electoral tech deployments, extracting operational lessons and technical safeguards. 
 

Case Study Box 1: 🇷🇺 Russia — Remote Electronic Voting (DEG, 2019–2021) 

Context & Implementation: Moscow's Department of Information Technology (DIT) 
deployed blockchain-based Remote Electronic Voting (DEG) during municipal and national 
parliamentary elections. The platform utilized customized blockchain frameworks 
(Ethereum in 2019, Exonum in 2020) and implemented Curve25519 elliptic-curve 
encryption to depersonalize and store ballots. 

What Worked: High digital participation; over 92% of registered online voters participated 
electronically, demonstrating mass public appetite for digital voting convenience. 

Failures & Criticisms: Independent researchers and opposition observers identified 
severe transparency lapses. The source code was not fully open, observer access to live 
blockchain nodes was restricted, and sudden, anomalous overnight shifts in vote tallies 
occurred. Furthermore, the inclusion of a "re-voting" feature allowed potential vote 
manipulation behind closed doors. 

1to1VOTE Lessons: Closed, state-controlled blockchains destroy public trust. 1to1VOTE 
enforces strict open-source code, public node access, and absolute single-vote 
immutability with zero re-voting loopholes. 

 

Case Study Box 2: 🇸🇱 Sierra Leone — Agora Pilot (2018) 

Context & Misconceptions: Global media headlines wildly claimed that Sierra Leone 
conducted the "world's first blockchain presidential election." In reality, the National 
Electoral Commission (NEC) of Sierra Leone conducted a standard manual paper election. 
Swiss vendor Agora was merely granted access as an unofficial observer to tally paper 
ballots in 250 polling stations in the Western Area (approx. 2% of total stations) onto a 
custom blockchain ledger. 

Factual Outcome: The blockchain record was an unofficial parallel tally. While it 
demonstrated proof-of-concept for rapid result transmission, exaggeration created political 
pushback and confusion regarding the official role of the technology. 

1to1VOTE Lessons: Transparency and historical accuracy are essential. Electoral 
technology vendors must never exaggerate their official authority or mandate. 1to1VOTE 
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operates strictly under the legal umbrella of national electoral authorities with transparent, 
verifiable integration. 

 

Case Study Box 3: 🇺🇸 United States — Pilots and Systemic Disagreements 

Context & Pilots: The United States has experimented with mobile/internet voting pilots 
(such as Voatz) for overseas military personnel under the UOCAVA framework. 
Concurrently, the 2020 and 2024 presidential elections highlighted how procedural 
complexity, mail-in ballot disputes, and fragmented tallying lower public confidence. 

Statistical Evidence: The 2020 U.S. election demonstrated that even mature democracies 
experience severe challenges regarding electoral trust. According to Pew Research and 
Gallup surveys following the 2020 election, only 59% of Americans expressed high 
confidence in the accuracy of the national vote, with sharp partisan divisions (over 75% 
among Democrats vs. under 35% among Republicans believing the outcome was fair). 

1to1VOTE Lessons: Electoral trust cannot be taken for granted in any nation. Bipartisan 
and multi-stakeholder access to independent verification tools is mandatory to prevent 
partisan delegitimization. 

 

PART III:  THE TRUST DEFICIT 

4. Can Democracies Still Guarantee Electoral Trust? 

 
Across developed and developing nations alike, public confidence in traditional electoral 

mechanisms is eroding. When election results depend on opaque manual paper counts, hidden 
server databases, or politically controlled electoral boards, losing parties naturally suspect foul 

play. This structural vulnerability leads to boycotts, legal paralysis, and civil conflict. 
 

Diagram 2: The Cascading Trust Deficit Across Democratic Ecosystems 

[Opaque Electoral Process] 
▼ 

[Allegations of Manipulation / Lack of Physical Proof] 
▼ 

[Partisan Polarisation & Judicial Disputes] 
▼ 

[Loss of Public Legitimacy & Civic Rejection] 
▼ 

[1to1VOTE Solution: Cryptographic Verification Replaces Human Blind Trust] 

The comparative experience across jurisdictions—from Washington to Nairobi to Mogadishu—
demonstrates that trust cannot be commanded by executive decree or paper certifications. Trust 

must be mathematically built into the operational architecture of the election itself. 
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PART IV : THE COST OF ELECTIONS 

 

5. The Rising Cost of Democracy 

 
Traditional paper-based democracy is experiencing an unsustainable escalation in financial 
costs. Physical logistics—including security-printed ballot paper, tamper-evident ballot boxes, air 
transport, thousands of temporary polling staff, and physical security forces—render national 
elections an overwhelming fiscal burden for developing nations. 

Country / Context Election Budget / 
Expenditure 

Cost per 
Registered Voter 

Key Cost Drivers 
 

UnitedStates 
(Federal/State 

2020–2024) 

$14 Billion – $16.4 
Billion Total Campaign 

& Admin Costs 

~$80 – $100+ State/local printing, physical 
equipment, mail-in 

processing, security, 
litigation. 

Kenya (IEBC 2017 
Election) 

~$500 Million (Ksh 
49.9B – 65B 

allocated) 

~$25.40 per voter KIEMS kits, repeat 
presidential election, paper 
ballots, extensive security. 

Kenya (IEBC 2022 
Election) 

~$380 Million (Ksh 
44.6B spent) 

~$17.00 - $20.00 
per voter 

46,000+ polling station 
logistics, temporary staff, 

paper ballot printing abroad. 

Somalia (Indirect 
Elections 

2021/2022) 

Estimated $30M–
$50M+ (Indirect 
Delegate Model) 

Extremely High per 
actual voter 

(~20,000 electors) 

Delegate transport, venue 
security, hotel sequestering, 

manual administration. 

1to1VOTE 
Digital/Hybrid 

Model 

40% – 60% 
Reduction in 

Operational Costs 

Target: < $05. – 
$2. 

Reusable digital 
infrastructure, Polygon 

micro-gas fees, automated 
tallying. 

The Cost Curve Failure 

Under traditional paper models, expanding voter turnout linearly increases expenditure: twice as 
many voters require twice as many printed ballots, physical boxes, and counting clerks. 
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Conversely, 1to1VOTE operates on a digital infrastructure curve where marginal voter 
expansion incurs minimal server or blockchain transaction costs, enabling sustainable, low-cost 
universal suffrage. 

 

PART V: SOMALIA'S ELECTORAL 
CHALLENGE 

 

6. Somalia: Why Electoral Reform Matters 

 
Somalia stands at a historic juncture. Transitioning from decades of indirect, clan-based 
delegate voting (the 4.5 system) to direct Universal Suffrage ("One Person, One Vote") is a vital 
national imperative. However, implementing direct traditional elections presents severe 
operational obstacles: 
• Geographic & Infrastructure Constraints: Vast rural areas, nomadic populations, and 

limited paved road networks make physical ballot distribution dangerously slow and 
expensive. 

• Security Risks: Fixed physical polling stations and transit routes for physical paper ballots 
represent high-value targets for non-state armed groups. 

• Diaspora Exclusion: Millions of Somalis reside in the diaspora, making essential economic 
contributions through remittances, yet remain disenfranchised due to the impossibility of 
physical international polling station networks. 

• Trust & Identity Deficit: Lack of a centralized national civil registry creates high risks of 
duplicate registration and voter impersonation. 

Can Somalia Leapfrog Traditional Election Infrastructure? 

Just as Somalia bypassed landline telecommunications in favor of mobile money (EVC Plus, 
Sahal, Zaad), the nation has a unique opportunity to leapfrog legacy paper elections directly 
to cryptographically verifiable digital voting infrastructure. 
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PART VI : INTRODUCING 1to1VOTE 

 

7. What is 1to1VOTE? 

 
1to1VOTE is an advanced, end-to-end verifiable electoral platform built on the Polygon 
blockchain. It enforces a strict mathematical rule: 
 

1 Verified Person → 1 Cryptographic Identity → 1 Voting Right → 1 Encrypted 
Vote → 1 Immutable Record 

Core Architectural Principles 

• What It Is: A secure, multi-channel electoral infrastructure that combines biometric digital 
identity, smart contract validation, zero-knowledge privacy, and real-time public verification. 

• What It Is Not: It is not a centralized black-box database, a social media poll, or a private 
proprietary ledger controlled by a single vendor or government entity. 

• Why Polygon Blockchain: Polygon provides high-throughput processing (thousands of 
transactions per second), ultra-low transaction (gas) fees, carbon-neutral operation, and full 
Ethereum Virtual Machine (EVM) security compatibility. But polygon is not an absolute final, 
we can move to another network if necessary. 

 

PART VII:  HOW 1to1VOTE SOLVES 
SOMALIA'S PROBLEM 

 

8. The 1to1VOTE Electoral Model 

 
To serve Somalia's diverse demographic landscape, 1to1VOTE operates across three 
integrated voting channels under a unified blockchain backend: 
• Biometric liveness check (facial/fingerprint scan) 
• Zero-Knowledge Proof (ZKP) ballot encryption 
• Biometric Voter Card + Handheld Scanner 
• Private curtain booth + party representative verification 
• Passport/National ID verification + OTP / Biometric authentication 
• Cryptographic cross-border double-vote blocking 
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Voting 
Channel 

Target Demographic Access Method Verification & 
Secrecy 

Safeguard 
 

A. Remote 
Digital Voting 

Urban citizens, smartphone 
users, tech-literate youth 

Mobile app / Web Portal on 
personal smartphone or PC 

 

B. Assisted 
Polling 
Station 

Rural citizens, low digital 
literacy, illiterate/offline 

voters 

Secure Polling Terminal 
operated in local village 

polling centers 

 

C. Diaspora 
Voting 

Somali citizens living abroad 
across Europe, US, Asia, 

Africa 

Secure Remote Web Portal 
with their voter card  

9. Voting From Home / Remote Journey 

 
For remote voters using personal mobile devices, the user journey is seamless and secure: 

 
1. Authentication: Voter visits to the 1to1VOTE app/web, scans voter ID, checks liveness and 

true card owner (Facial Liveness/Fingerprint) tied to their National Voter ID. 
2. Eligibility Check: Smart contract confirms pre-registration status and verifies the voter has 

not previously cast a ballot in this election ID. 
3. Selection: Voter views candidate list with clear photos, symbols, and names, selecting their 

preferred candidate. 
4. Review & Submit: Voter confirms choice. The app encrypts the vote locally using the 

election public key. 
5. Blockchain Recording: The encrypted ballot is submitted to the Polygon smart contract, 

which records the transaction on-chain. 
6. Receipt Generation: Voter receives a unique Cryptographic Transaction Hash allowing 

them to verify their vote on the public explorer without revealing their secret candidate 
choice. 
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10. Assisted Voting for Rural Somalia 

 
In rural villages and nomadic regions where smart devices or internet coverage are scarce, 
1to1VOTE deploys a specialized Assisted Rural Polling Station Model. 

 

 
Diagram 3: Assisted Polling Station Workflow in Rural Somalia 

[Rural Voter arrives with Physical Voter ID Card] 
┳ 
▼ 

[Polling Staff & Party Representatives scan card & verify Identity] 
┳ 
▼ 

[Voter enters Private Screened Voting Room ("Qolka Codaynta Gaarka Ah")] 
┳ 
▼ 

[Voter selects candidate on High-Contrast Terminal / Staff assists under observation] 
┳ 
▼ 

[Vote is Encrypted & Transmitted to Polygon Blockchain] 
┳ 
▼ 

[Terminal Displays Instant "waad codaysay" (Vote Successfully Cast) Confirmation] 
┳ 
▼ 

[Live Wall Monitors Display Aggregate Village Tally without compromised secrecy] 

 
Field Implementation Insight: Rural Village Polling Center 

As field tested in rural Somali village centers ("Goobta Codaynta Tuulada"): 

• Transparent Monitoring: Official election staff and multi-party representatives sit at 
registration tables equipped with secure laptop terminals and barcode/biometric 
scanners. 

• Strict Privacy Isolation: The actual selection screen is positioned inside a private 
booth ("Hal Qof Kaliya / Private Voting Room") ensuring complete ballot secrecy. Party 
agents verify identity at the table but cannot see or influence the voter's screen selection 
inside the booth. 

• Offline-First Resilience: If local internet fails, terminals store encrypted signed ballot 
transactions locally on tamper-resistant hardware tokens. Once network connectivity is 
restored (via satellite or cellular SIM), queued encrypted votes automatically sync to the 
Polygon blockchain. This is technically possible but the better option is to have an 
internet connect during the election, remember there is starlink out there. 
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PART VIII:  DIASPORA VOTING 

11. Giving the Somali Diaspora a Voice 

 
The Somali diaspora represents over 1.5 million citizens worldwide (per IOM Somalia) who 
contribute over $1.3 to $2 billion annually in remittances—accounting for roughly 20–30% of 
Somalia's GDP. Despite their vital economic and social contribution, the diaspora has 
historically been excluded from democratic governance due to the prohibitive logistics of 
establishing physical overseas embassies as polling sites. 
1to1VOTE breaks this barrier by providing borderless, secure digital voter access: 

 
Diagram 4: Diaspora Remote Authentication Architecture 

[Somali Citizen in Diaspora (UK / US / UAE / Kenya)] 
┳ 
▼ 

[Digital ID / Passport Verification + Facial Liveness Scan] 
┳ 
▼ 

[Cryptographic Eligibility Matching with NEC Voter Roll] 
┳ 
▼ 

[Encrypted Remote Ballot Cast on Polygon Ledger] 
┳ 
▼ 

[Global Real-Time Audit Verification] 

Core Mandate: "Distance should not automatically mean political exclusion." 1to1VOTE 
ensures that every eligible Somali, whether in Mogadishu, Garowe, Baidoa, London, or 
Minneapolis, exercises equal democratic rights on a single unified platform. 

 

 

 



 

12 
 

PART IX: TECHNOLOGY & 
ARCHITECTURE 

 

12. 1to1VOTE Technical Architecture 

 
The system is built on a high-availability, enterprise-grade technology stack designed for 
absolute security, modular scalability, and seamless integration: 

 

Layer Technology / Component Functional Role 
 

Frontend Layer React Native (Mobile), Next.js 
(Web Portal) 

Intuitive user interfaces for iOS, Android, low-
resource web browsers, and offline polling 

terminals. 

Identity Layer OAuth2 / Decentralized 
Identifiers (DIDs) / Biometric 

SDK 

Cryptographic binding of physical voter 
records to unique wallet addresses without 

exposing PII. 

Election Engine Node.js / Go Microservices Manages election state transitions, candidate 
manifests, offline queue syncing, and API 

routing. 

Blockchain Layer Polygon Network (Layer 2 
EVM) 

Executes smart contracts, enforces single-
vote rules, and provides immutable storage 

for encrypted ballots. 

Security & 
Cryptography 

AES-256, RSA-4096, Elliptic 
Curve (secp256k1), ZK-

SNARKs 

End-to-end payload encryption, digital 
signatures, and ballot privacy preservation. 
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13. Blockchain Layer & Transaction Model 

 

 
1to1VOTE explicitly delineates what is stored on-chain versus off-chain to maximize efficiency 
and strict privacy compliance: 
• Stored ON-CHAIN (Polygon Public Ledger): Smart contract bytecode, election 

configuration rules, encrypted vote hashes, cryptographic proof tokens, block timestamps, 
and aggregate candidate vote tallies. 

• Stored OFF-CHAIN (Encrypted Encapsulation / Local Storage): Personally Identifiable 
Information (PII) such as full names, biometric images, or phone numbers. PII is NEVER 
written to the blockchain, fully respecting global data privacy standards. 

14. Smart Contract Architecture 

 
The electoral logic is governed by modular, audited smart contracts deployed on Polygon: 

// Conceptual 1to1VOTE Smart Contract Logic 
contract OneToOneVote { 
    struct Candidate { uint256 id; string name; uint256 voteCount; } 
    enum ElectionState { Draft, Reviewed, Published, Locked, Voting, Closed, Finalized } 
     
    mapping(bytes32 => bool) private hasVoted; // Voter Hash -> Voted Status 
    mapping(uint256 => Candidate) public candidates; 
    ElectionState public state; 
 
    function castVote(bytes32 _voterNullifier, uint256 _candidateId, bytes memory _zkProof) public { 
        require(state == ElectionState.Voting, "Voting is not active"); 
        require(!hasVoted[_voterNullifier], "Duplicate Voting Attempt Denied: Voter has already cast a ballot."); 
        require(verifyProof(_zkProof), "Invalid Cryptographic Proof"); 
 
        hasVoted[_voterNullifier] = true; 
        candidates[_candidateId].voteCount++; 
        emit VoteCast(_voterNullifier, block.timestamp); 
    } 
} 
 

 

15. Immutable Election Lifecycle 

 
An election created on 1to1VOTE progresses through 6 strictly enforced sequential stages: 
 

Diagram 5: Immutable Election Lifecycle 

[1. DRAFT] (Editable by Organizers/NEC) → 
[2. REVIEW] (Audited by Party Agents & Observers) → 
[3. PUBLISHED] (Visible to Public) → 
[4. LOCKED ON-CHAIN] (Smart Contract Locked - IMMUTABLE) → 
[5. VOTING] (Live Ballot Casting & On-Chain Recording) → 
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[6. RESULTS & FINALIZED] (Automated Tally & Public Audit) 

CRITICAL GUARANTEE: Once an election reaches the LOCKED state, no human 
administrator, government official, software developer, or hacker can alter candidates, add fake 
voters, change rules, or edit cast ballots 

PART X : SECURITY & PRIVACY 

 

16. Voter Privacy & Ballot Secrecy 

 
The central question asked by citizens is: "Can anyone find out who I voted for?" 
1to1VOTE guarantees absolute ballot secrecy through Cryptographic Key Disassociation 
and Zero-Knowledge Proofs (ZK-SNARKs). When a voter authenticates, the system 
separates their identity verification from their ballot selection: 

• System verifies: "This person is eligible to vote." (Identity Token issued). 
• System generates an encrypted ballot token detached from the identity token. 
• The blockchain records that Identity Hash X has exercised their voting right, while 

simultaneously recording an encrypted vote payload Choice Y without linking the two 
parameters. 

17. Anti-Fraud Architecture 

 

Attack Vector / 
Electoral Threat 

1to1VOTE Architectural Mitigation 
 

Double Voting / 
Multi-Casting 

Smart contracts instantly check nullifier hashes on-chain; second voting attempt 
is automatically rejected in real-time. 

Ballot Stuffing / 
Fake Voters 

Every vote requires a valid pre-registered biometric identity token verified against 
strict cryptographic key registries. 

Admin Result 
Manipulation 

Smart contract state is locked on Polygon; administrators possess zero write 
permissions to alter recorded transactions. 
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Attack Vector / 
Electoral Threat 

1to1VOTE Architectural Mitigation 
 

DDoS / Network 
Attacks 

Polygon's decentralized blockchain infrastructure reduces dependence on any 
single blockchain node and provides network-level resilience during periods of 
high transaction demand. 1to1VOTE can further improve availability through 

redundant application servers, load balancing, database replication, and failover 
infrastructure. 

Coercion / 
Forced Voting 

Assisted polling stations are supervised by the Election Commission team 
working alongside 1to1VOTE and representatives from all participating parties, 
ensuring transparent and supervised voting. For remote voters, individual cases 

of coercion cannot be completely prevented; however, isolated cases among 
millions of voters would not materially affect the overall election result. 

 

 

 

PART XI: TRUST WITHOUT TRUSTING 
1to1VOTE 

18. Independent Verification Framework 

 
The core philosophy of 1to1VOTE is straightforward: 
 

"You do not have to trust 1to1VOTE. You should be able to verify it." 

Trust is removed from human intermediaries and embedded directly into mathematically 
verifiable code: 

 
Diagram 6: Public & Observer Audit Portals 

[1to1VOTE Blockchain Engine] 
┳ 
├──▶ [National Election Commission]: Live Operations: Verified on Polygon Blockchain 
├──▶ [Political Party Observer Portal]: Verified Against the Polygon Blockchain 
├──▶ [International Observers / Civil Society]: Verified Against the Polygon Blockchain 
└──▶ [Public Verification Portal] (Every Citizen Can Verify Tally on PolygonScan 
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Multi-Stakeholder Access 

• Observer Portal: Political parties and observers receive dedicated dashboards from 
blockchain displaying real-time voter turnout rates, precinct-level participation stats, and raw 
transaction logs without exposing secret voter choices. 

• Public Verification Portal: Any citizen can enter their anonymized transaction hash into a 
public block explorer (e.g., PolygonScan) to verify that their ballot is safely included in the 
final ledger tally. 

 

 

PART XII: GOVERNANCE & 
NEUTRALITY 

 

19. Governance Model: Who Controls the System? 

 
1to1VOTE is engineered as politically neutral infrastructure. Control over election setup, 
voter roll authorization, and result certification remains 100% with the legal authority—such as 
National Independent Electoral Commissions (NEC)—while technical execution is enforced by 
smart contracts. 

 

Stakeholder Entity Role & System Capabilities Explicit Operational 
Limitations 

 

Electoral 
Commission (NEC) 

Defines candidates, sets timeline, 
approves voter roll. 

Cannot alter cast votes or 
modify rules after locking. 

Political Parties Live node auditing, candidate verification, 
precinct oversight. 

Cannot obstruct valid votes or 
manipulate counting. 

1to1VOTE 
Technology 

Operator 

Maintains cloud hardware, software 
interfaces, offline terminals and deploys 

smart contract. 

Zero access to encryption keys; 
cannot alter smart contract 

state. 
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Stakeholder Entity Role & System Capabilities Explicit Operational 
Limitations 

 

Judiciary & Dispute 
Bodies 

Accesses immutable cryptographic audit 
logs to resolve legal claims. 

Decisions backed by absolute 
mathematical evidence. 

 

 

 

 

 

 

PART XIII: APPLICATIONS BEYOND 
NATIONAL ELECTIONS 

 

20. Universal Electoral Infrastructure 

 
1to1VOTE is not limited to national presidential or parliamentary elections. It is a highly scalable 
electoral engine that can be deployed across multiple institutional domains long before full 
national deployment: 

 
Diagram 7: Institutional Application Spectrum 

[National & Regional Government Elections] 
▲ 

[Municipal & District Local Councils] 
▲ 

[Political Party Internal Leadership Primaries] 
▲ 

[Universities & Student Union Elections] 
▲ 

[Corporate Shareholder, Board & NGO Leadership Voting] 

This broad applicability creates opportunities across universities, organizations, communities, 
professional associations, political groups, and other social and civic elections, while 

progressively demonstrating the technology’s reliability under diverse operational conditions. 

 

 



 

18 
 

PART XIV: IMPLEMENTATION & STRATEGY 

21. Progressive Pilot Deployment Strategy 

 
Rather than demanding an immediate, high-risk switch for national presidential elections, 
1to1VOTE recommends a 6-Phase Progressive Rollout Strategy: 
 

 

 

 

 

 
Diagram 8: Phased Implementation Roadmap 

Phase 1: Universities & Higher Education (Student council elections in Mogadishu, 
Garowe, Hargeisa) 

┳ 
▼ 

Phase 2: Professional Associations & Civil Society (Bar associations, trade unions, 
corporate boards) 

┳ 
▼ 

Phase 3: Political Party Internal Leadership Primaries (Internal candidate selection 
processes) 
┳ 
▼ 

Phase 4: Municipal & District Local Elections (Local city council pilots) 
┳ 
▼ 

Phase 5: Regional State Elections & Diaspora Pilots (State assembly & remote 
diaspora voting) 

┳ 
▼ 

Phase 6: National Election Observer (Extra layer of results verification) 
┳ 
▼ 

Phase 7: Full National Electoral Infrastructure (Universal Suffrage National Elections) 

 

22. Testing, Auditing & Certification 

 
Prior to any public deployment, 1to1VOTE undergoes rigorous third-party verification: 
• Smart Contract Code Audits: Comprehensive audits by top-tier cybersecurity firms to 

ensure zero re-entrancy or logic flaws. 
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• Red-Team Penetration Testing: Simulated ethical hacking attacks targeting offline 
terminals, APIs, and mobile apps. 

• High-Volume Load Simulation: Testing system responsiveness under simulated traffic of 
over 10,000 transactions per second. 

 

 

 

 

PART XV: ECONOMIC COMPARISON 
MODEL 

 

23. Financial Sustainability Analysis 

 

Expense Category Traditional Paper 
Election Model 

1to1VOTE Hybrid 
Infrastructure 

Cost Savings 
Impact 

 

Ballot Printing & 
Physical Materials 

$5M – $15M (Security 
watermarked paper printed 

abroad) 

$0 for digital / Minimal 
thermal receipts for 

terminals 

90% – 100% 
Reduction 

Logistics, 
Transport & 

Security 

$10M – $25M (Armored 
transport, flights, ballot 

boxes) 

Reusable digital terminals + 
standard site security 

60% – 70% 
Reduction 

Temporary Polling 
Staff Payroll 

$5M – $10M (Tens of 
thousands of manual 

counting clerks) 

Significantly reduced staff 
(Automated blockchain tally) 

50% – 60% 
Reduction 
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Expense Category Traditional Paper 
Election Model 

1to1VOTE Hybrid 
Infrastructure 

Cost Savings 
Impact 

 

Result Tallying & 
Dispute Litigation 

High litigation costs; weeks 
of manual recounts 

Instant real-time tally; 
cryptographically dispute-

proof 

80% 
Reduction 

Total Cost 
Horizon 

$25M – $50M+ per 
national cycle 

$8M – $15M total 
deployment 

~60% Overall 
Savings 

 

 

PART XVI: RISKS & LIMITATIONS 

24. Honest Assessment: What Blockchain Cannot 
Solve 

 
To maintain absolute credibility with electoral authorities and political stakeholders, 1to1VOTE 
explicitly outlines the boundaries of technology. Blockchain is an immutable ledger, not a 
silver bullet for all political challenges. 

 

Non-Technical 
Electoral 

Challenge 

Why Blockchain Alone 
Cannot Solve It 

1to1VOTE Operational & Policy Safeguard 
 

Physical Voter 
Coercion 

If a voter is physically 
threatened at gunpoint 
outside a booth, code 

cannot detect human fear. 

Private voting booths with Electoral Commission 
officials and representatives from all participating 
parties present, ensuring transparent oversight 

while protecting voter privacy. 

Compromised 
Personal 

Smartphone 

If a user's phone has deep 
malware/keyloggers, screen 

outputs can be altered. 

Biometric liveness validation + device integrity 
health checks prior to session launch. 
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Non-Technical 
Electoral 

Challenge 

Why Blockchain Alone 
Cannot Solve It 

1to1VOTE Operational & Policy Safeguard 
 

Flawed 
Electoral Laws 

Bad legislation or 
gerrymandering cannot be 

fixed by software. 

Technology operates strictly within legal 
parameters set by constitutional reform. 

Infrastructure / 
Internet 
Outages 

Remote regions may lose 
power or cellular 

connectivity. 

Remote polling stations should be located near 
reliable internet access; where unavailable, 
Starlink or other satellite connectivity can be 
used. An offline voting capability may also be 
developed, enabling votes to be 
cryptographically hashed and securely stored 
locally until they can be synchronized with the 
blockchain. 

 

25. Risk Mitigation Matrix 

 
Diagram 9: Threat & Mitigation Framework 

[Identified Threat: Fake Voter Registration] → Mitigation: Biometric National ID Cross-
Matching 

[Identified Threat: Smart Contract Exploit] → Mitigation: Formal Verification & Multi-Sig 
Audits 

[Identified Threat: Denial of Service Attack] → Mitigation: Polygon Decentralized Node 
Mesh + Cloudflare Enterprise 

[Identified Threat: Political Rejection of Results] → Mitigation: Open-Access Observer 
Portals & Cryptographic Proofs 
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PART XVII: THE ROAD AHEAD 

 

26. Conclusion: A Verifiable Future for Democracy 

 
The ultimate goal of electoral reform is not to replace democratic human values with technology. 
Rather, it is to use advanced technology to protect human rights, expand civic participation, and 
restore absolute public confidence in the sacred power of the ballot. 
For Somalia, transitioning from decades of political instability and indirect delegate voting to 
direct universal suffrage requires an infrastructure that can overcome security risks, geographic 
obstacles, and severe trust deficits. 1to1VOTE provides this foundation: an electoral system 
where every citizen's voice is heard, every vote is kept private, and every result is universally 
verifiable. 
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Revision 

 

1. Understanding Blockchain and Its Role in 

Electoral Integrity 

1.1 What Is Blockchain? 

Blockchain is a distributed digital ledger designed to record transactions and data in a way that 
is cryptographically verifiable, tamper-evident, and independently auditable. 

Unlike a conventional centralized database, where a single organization typically controls the 
primary record, a public blockchain is maintained and verified by a distributed network of 
computers known as nodes. Transactions submitted to the network are validated according to 
the network's rules and recorded as part of a permanent chronological ledger. 

For an electoral system, this distinction is particularly important. Elections involve multiple 
stakeholders who must have confidence that the electoral record has not been improperly 
modified and that the announced results correspond to the underlying votes. 

Blockchain provides an infrastructure through which these stakeholders can reference and 
verify a shared digital record rather than relying exclusively on the internal database of a 
single technology provider. 

 

1.2 Why Blockchain Is Relevant to Elections 

The fundamental challenge in elections is not simply collecting votes. It is establishing trust in 
the integrity of the electoral process and its results. 

A conventional electronic voting system may store voting records in a centralized database 
controlled by an election authority or technology provider. Although such systems can 
incorporate strong security controls, stakeholders ultimately depend on the organization 
controlling that database to provide accurate records and reports. 

Blockchain introduces an additional layer of independent verifiability. 

In the 1to1VOTE model: 

The election is administered through the electoral system, while the 
blockchain provides a common, independently verifiable record of relevant 
election transactions and results. 
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This allows different stakeholders to verify the same underlying record. The objective is not to 
eliminate the need for an Election Commission, election observers, cybersecurity controls, or 
legal oversight. Rather, blockchain provides a technological foundation that can strengthen 
transparency, auditability, and confidence in the integrity of the digital electoral record. 

 

1.3 Blockchain as the Common Source of Verification 

A central principle of 1to1VOTE is that every electoral stakeholder should be able to use the 
blockchain as a common source of verification. 

The Election Commission may use its own operational portal. Political parties may use an 
observer portal. International observers and civil society organizations may use independent 
auditing tools. Citizens may use a public verification portal or a blockchain explorer such as 
PolygonScan. 

These interfaces may look different and provide different levels of functionality, but they 
ultimately reference the same underlying blockchain record. 

[1to1VOTE Election System] 

 

[PUBLIC POLYGON BLOCKCHAIN] 

 

COMMON SOURCE OF VERIFICATION 

 

[Election Commission portal]  [Political Parties portal] [International observers/civil society] 

  

 

 

                                                  [PUBLIC VERIFICATION] 
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                                             [PolygonScan]                  [Independent Developers] 

                               

                                                                                         [Independent Portals] 

                                                                                                       or 

                                                                                           [Their Own Websites] 

 

This architecture creates an important principle: 

Different stakeholders. Different interfaces. One common source of verification: the 
blockchain. 

 

Independent developers can also retrieve publicly available election information directly from the 
smart contract using the contract address, ABI, and a public blockchain RPC provider. 
They can then build their own dashboards, tables, charts, or verification websites without 
depending on 1to1VOTE's presentation layer. 

Consequently, multiple independent websites can display the same election results while 
obtaining the underlying data directly from the blockchain. 

 

1.4 How Blockchain Supports Electoral Transparency 

Blockchain can strengthen electoral transparency through several mechanisms. 

Tamper-Evident Records 

Blockchain uses cryptographic mechanisms to link and protect recorded transactions. Once 
information has been accepted by the network and recorded on-chain, unauthorized changes to 
historical records become substantially more difficult and can be detectable. 
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This does not mean that blockchain prevents every form of election fraud. For example, 
blockchain cannot by itself determine whether a person was correctly registered as an eligible 
voter before the vote was submitted. 

Its primary contribution is protecting and exposing the integrity of the digital record once it 
enters the blockchain system. 

Independent Verification 

Election results can be independently compared against the underlying on-chain election 
records. 

A stakeholder does not necessarily have to accept a result simply because it appears on an 
official dashboard. The stakeholder can verify the relevant blockchain data and independently 
examine how the result was produced. 

Shared Source of Truth 

Multiple stakeholders can reference the same blockchain record rather than maintaining 
separate versions of the electoral history. 

This is particularly valuable in environments where political parties, election authorities, 
observers, civil society organizations, and the public may have different levels of trust in one 
another. 

Public Accessibility 

Where election information is intentionally published as public blockchain data, citizens and 
independent organizations can inspect the relevant records using blockchain explorers and 
independent applications. 

This transforms transparency from a statement made by the election operator into something 
that can be independently examined. 

 

1.5 Blockchain Does Not Replace 
Election Administration 

1to1VOTE does not treat blockchain as a complete election-security solution. 

A credible electoral system requires multiple layers of protection, including: 

• Voter registration and eligibility verification 
• Identity verification 
• Ballot secrecy 
• Secure voting procedures 
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• Cybersecurity 
• Smart-contract security 
• Access control 
• Key management 
• Privacy protection 
• Independent audits 
• Election observation 
• Legal and regulatory frameworks 
• Dispute-resolution mechanisms 
• Reliable communications infrastructure 
• Physical election procedures where required 

Blockchain is therefore one component of the overall electoral infrastructure. 

Its specific role is to provide a shared and independently verifiable digital record that can 
strengthen confidence in the integrity of the electoral process. 

 

1.6 Blockchain and Voter Privacy 

Public verification does not require public disclosure of voter identities or individual ballot 
choices. 

The 1to1VOTE architecture is designed around the separation of voter identity from the ballot 
record. 

Personally Identifiable Information (PII), such as names, identification numbers, facial images, 
or other sensitive identity information, should not be exposed on the public blockchain merely 
because a person participated in an election. 

The blockchain should instead contain the cryptographic and electoral information required to 
verify the integrity of the election while protecting the confidentiality of individual voters. 

 

This distinction is fundamental: 

Publicly verifiable election records do not require publicly identifiable voters. 

Advanced cryptographic technologies, including zero-knowledge proofs, may also provide 
additional privacy-preserving capabilities in future versions of the platform. 
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1.7 Why a Public Blockchain? 

1to1VOTE currently uses the Polygon blockchain for its implementation. 

Polygon was selected for the current stage primarily because of its combination of transaction 
speed and relatively low transaction costs. Polygon's current network infrastructure supports 
high transaction throughput, making it suitable for experimentation and deployment of 
blockchain-based electoral applications. 

For example, Polygon has reported capacity of approximately 5,000 transactions per second, 
while actual transaction costs depend on network conditions and transaction characteristics. 

As an illustrative engineering estimate, if an average transaction cost were approximately 
$0.005, 1,000 on-chain voting transactions would cost approximately $5. This figure is an 
example for planning purposes and is not a guaranteed transaction cost. 

Importantly, 1to1VOTE is not permanently dependent on Polygon. 

The architecture can evolve toward other blockchain networks if another network provides a 
better combination of: 

• Speed 
• Security 
• Reliability 
• Scalability 
• Interoperability 
• Transaction cost 
• Long-term sustainability 

The objective is therefore not to make Polygon the permanent foundation of the project, but to 
use the blockchain infrastructure that best satisfies the requirements of the electoral system at 
each stage of its development. 

 

 

1.8 Voters Do Not Need Web3 Wallets 

Although the underlying infrastructure uses Web3 and blockchain technology, ordinary voters 
do not need to understand or interact directly with Web3 wallets. 

A voter does not need: 

• MetaMask 
• A cryptocurrency wallet 
• Cryptocurrency 
• Private-key management 
• Blockchain knowledge 
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The complexity of blockchain is handled by the electoral infrastructure. 

For example, in an assisted polling environment, the voter can present and scan their approved 
voting or institutional identification card and complete the required identity or facial verification 
process. The system then handles the blockchain interaction in the background. 

The objective is to make blockchain invisible to the voter while remaining verifiable to the 
public. 

This creates a useful separation: 

Simple voting experience for the voter. 
Advanced verification infrastructure underneath. 

 

1.9 Blockchain-Based Elections: A 
Global Technology Movement 

The use of blockchain and other cryptographic technologies in elections is part of a broader 
international movement exploring how digital infrastructure can improve electoral transparency, 
accessibility, and verifiability. 

Organizations and technology companies in the United States and other countries have 
developed blockchain-related voting systems, conducted pilots, or researched blockchain-
supported electoral architectures. 

Examples include Voatz in the United States, Follow My Vote in the United States, Agora 
internationally, and Votem, among others. 

These initiatives demonstrate that the exploration of blockchain for elections is not limited to one 
geographic region or to developing countries. It is a subject of research and experimentation 
across different electoral environments. 

However, the global experience also demonstrates that blockchain voting remains a developing 
field. Blockchain does not automatically solve all online voting problems, and national-scale 
deployment requires extensive testing, cybersecurity assessment, legal authorization, election 
administration, privacy protection, and independent oversight. 

For 1to1VOTE, these international experiences provide lessons and reference points rather 
than claims that any particular foreign model should simply be copied. 
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1.10 The 1to1VOTE Approach 

The objective of 1to1VOTE is therefore not simply to digitize voting. 

It is to combine: 

1. Verified Identity 
2. Secure Voting 
3. Blockchain Recording 
4. Independent Verification 
5. Public Transparency 

into a unified electoral infrastructure. 

The fundamental principle is: 

The Election Commission administers the election. Political parties and observers 
monitor and audit the process. 1to1VOTE provides the technology. Citizens can 
inspect the public record. Independent developers can build their own verification 
tools. And all stakeholders can use the blockchain as a common source of 
verification. 

This creates a new model in which trust does not depend exclusively on a single organization 
maintaining a database. 

Instead: 

Trust is strengthened through independent verification of a shared digital 
record. 
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1to1VOTE 

One Person. One Vote. One Truth. 

Secure. Transparent. Verifiable. Inclusive. 

 


