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Abstract: This study addresses the "Sovereignty Deadlock" in transitional states, 

utilizing the Libyan case as a primary application model. Using Design-Based 

Research (DBR), the paper proposes the "Sovereign Republic" model—a 

governance framework that integrates national epistemological values with 

emerging technological protocols, specifically Blockchain and AI. The central 

innovation lies in the "Sovereign Button" mechanism, a socio-technical tool 

designed to reclaim direct popular sovereignty and bypass "parallel legitimacy 

markets" through real-time cryptographic verification. By modeling the "Zliten 

1.0" project, the study concludes that transforming the social contract from a 

static legal text into a "self-executing protocol" is the ultimate guarantee for state 

resilience and the prevention of central points of failure, paving the way for the 

"Libya 2051" vision as a global hub for sovereign innovation. 
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Part 2: Introduction & Research Problem 

1. Introduction: The political crises in transitional states cannot be reduced 

merely to elite conflict; rather, they are the product of the "structural 

inertia" of traditional governance systems that fail to address the dynamics 

of the digital age. The gap between the "constitutional text" and "field 

reality" in Libya has created an executive vacuum exploited by parallel 

legitimacy markets. This research introduces "Sovereign Engineering" as 

a scientific framework to fortify the state, transforming it from a fragile 

entity into a "Smart Democratic Hub." We argue that sovereignty in the 

age of Artificial Intelligence is derived not from top-down recognition, but 

from the "mathematical verification" of societal will. 

2. Research Problem: The dilemma of the state in Libya and other transitional 

nations does not stem from a lack of legal texts, but from the "detachment 

of performance from the text." This problem manifests in three core gaps: 
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First: Procedural Inertia: Traditional constitutions are "Open-Loop Systems," 

where legal texts lack technical mechanisms ensuring instantaneous execution, 

allowing bureaucracies or political elites to obstruct the public will. 

Second: Parallel Legitimacy Markets: In the absence of a "single, unified digital 

reference" for legitimacy, parallel entities exploit paper-based loopholes and legal 

ambiguities to manufacture false mandates that clash with national sovereignty. 

Third: The Verification Gap: Citizens in traditional systems are "passive 

recipients" of decisions, lacking a sovereign technical tool to exercise an 

"effective veto" or "reset" the system if authority deviates from the constitutional 

path. 

Central Research Question: How can the social contract be transformed from a 

breachable paper document into a digital protocol (Code) that ensures real-time 

popular sovereignty and prevents procedural inertia through the "Sovereign 

Button" mechanism? 

Part 3: Methodology and Comparative Studies 3. Research Methodology: This 

research employs an innovative blend of political science and systems 

engineering, utilizing the following methodologies: 

A. Design-Based Research (DBR): This methodology transcends traditional 

description to propose a "Conceptual Architecture" for the state as a smart 

sovereign system. The design aims not just for administrative automation, but for 

the innovation of a "Governance Protocol" that ensures institutional continuity 

through iterative cycles of design and analysis. 

B. Conceptual Strategic Modeling: Building a model that links independent 

variables (Epistemological values, digital protocols) with the dependent variable 

(Sovereign stability). 

C. Phases of Methodological Execution: 

Phase I: Analyzing gaps in historical Libyan constitutions (1951-2024). 

Phase II: Encrypting ethical values into digital protocols. 

Phase III: Simulating the "Sovereign Button" as a tool for direct democratic 

intervention. 

4. Comparative Studies: Critiquing Global Models: This study reviews three 

pioneering global experiences in digital governance to deconstruct their 
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structural flaws and demonstrate the qualitative superiority of the Libyan 

"Sovereign Republic" model: 

5. The Estonian Model (e-Estonia): Service Governance vs. Sovereignty 

Governance: Estonia is a global benchmark in digitalizing the public sector 

via the X-Road platform (Vassil, 2023). 

Results: Achieved 99% administrative efficiency in government services. 

Scientific Critique: The Estonian model relies on "Soft Centralization," where the 

state remains the sole owner of data and controller of legitimacy servers. In the 

event of a political or military breach of the center, the state collapses digitally. 

Our model replaces "Institutional Trust" with "Decentralized Protocol Trust"; 

sovereignty is not a service granted by the state, but a "Cryptographic Contract" 

owned by the citizen, making the state "Anti-fragile" even in the absence of a 

physical center.  

 

Figure (1): Transition from Institutional Centralization to Distributed Geopolitical Sovereignty. 

2. The Swiss Model (E-Voting): The Trust and Privacy Dilemma: 

Switzerland possesses a sophisticated direct democracy but faced setbacks 

in electronic voting due to hacking concerns (Haenni et al., 2024). 

Results: Several cantons halted digital voting due to the inability to guarantee 

"ballot secrecy" in centralized systems. 

Scientific Critique: The gap lies in the lack of "Zero-Knowledge Verification." 

Our model solves this via the Zero-Knowledge Proof (ZKP) protocol, where a 
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citizen's eligibility to press the "Sovereign Button" is verified without revealing 

identity or personal data, securing the record on an immutable public blockchain. 

3. The Salvadoran Model (Bitcoin Law): Disconnection between Currency 

and Constitution: El Salvador attempted to achieve financial sovereignty 

by adopting Bitcoin as legal tender (Alvarez, 2025). 

Results: The experiment faced volatility due to the absence of a "Programmed 

Constitutional Cover" for financial decisions. 

Scientific Critique: The Salvadoran experience reduced sovereignty to 

"Currency," while the Libyan model links the "Resource" (Oil) with the 

"Covenant" (Smart Constitution). In the "Sovereign Republic," authority cannot 

dispose of funds through unilateral political decisions, but through a "Dinar 

Tracking Protocol" automatically linked to constitutional texts. 

Part 4: Toward a Concept of Encrypted Digital Sovereignty & Engineering the 

Social Contract I. Toward a Concept of Encrypted Digital Sovereignty: Re-

engineering the Social Contract This chapter starts from the core hypothesis that 

reclaiming the state in transitional contexts requires moving beyond static legal 

frameworks toward an encrypted "Sovereign Infrastructure." We aim to redefine 

"Legitimacy" from a fluctuating political recognition into a "Mathematical Truth" 

resulting from a technically documented collective will. 

1. The Crisis of Legitimacy in the Transitional Era: Traditional sovereignty, 

based on physical borders and paper documents, faces "functional decay" 

in transitional states. In the Libyan case, the crisis is not a lack of 

constitutional texts, but an "Execution Vacuum." This occurs when 

constitutional texts are detached from their material implementation 

mechanisms. Relying on "human elements" and traditional bureaucracy 

creates Central Points of Failure, allowing "parallel legitimacy markets" to 

emerge. 

2. Engineering the Social Contract: We argue that the Social Contract, as 

envisioned by Rousseau and Locke, always lacked a "Verification Tool." 

In the "Sovereign Republic," the contract is transformed into a Functional 

System through three pillars: 

Radical Transparency: Transforming public records into Distributed Ledgers that 

no authority can manipulate. 

Self-Execution: Turning constitutional obligations (e.g., elections, wealth 

distribution) into code that executes itself upon the legal deadline. 
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Distributed Encryption Keys: Distributing the "Digital Veto" or "Sovereign 

Button" across society, making the usurpation of power technically impossible. 

II. Engineering Modeling of Sovereign Governance (The Analytical Framework) 

1. The Value Layer: Encrypting Identity and Axiological Logic: Technology 

is not a neutral tool but an epistemological vessel. Digital sovereignty 

requires overcoming "sign inertia" toward an interpretive understanding 

that links matter with meaning. 

Axiological Engineering: Converting Libyan social and political values (e.g., 

justice in oil revenue distribution) into Logic Constraints within the system. 

Sovereign AI: Building a national AI engine fed by "National Codes of Conduct" 

rather than relying on imported "Black Box" algorithms. 

2. The Structure Layer: The Constitution as a Self-Executing Protocol: We 

utilize Blockchain not as a financial tool, but as an immutable Sovereign 

Ledger: 

Smart Constitutional Contracts: Static articles become "executable code." For 

example, if the constitution mandates elections every four years, the "Smart 

Contract" automatically opens voter registries and launches the candidacy 

platform on the specified date without needing a new "Election Law" that might 

be used for political stalling.  

Table (1): Comparison between Traditional and Smart Constitutional Systems 

Feature Traditional Constitution Smart Constitution (Sovereign Republic) 

Medium Paper/Static Text Executable Digital Protocol (Code) 

Execution Dependent on Human Will Self-Executing via Smart Contracts 

Sovereignty Representative (Passive) Direct & Active (Sovereign Button) 

Resilience Fragile (Centralized) Anti-fragile (Distributed Nodes) 

Source: Author’s Construction (2026). 

Geopolitical Decentralization: There is no single "Data Center" for the state that 

can be breached or pressured. The "State Instance" is distributed across thousands 

of digital Nodes protected by AES-256 encryption, ensuring state continuity even 

in the harshest physical conflict conditions. 

3. The Procedural Layer: Mechanics of the Sovereign Button: The "Sovereign 

Button" represents the Ultimate Fail-safe. We move from "Representative 
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Democracy," which gives a blank check to elites, to "Encrypted Procedural 

Democracy." 

Human-in-the-loop: Despite high automation, "Human Consciousness" remains 

the final reference. The Sovereign Button is a "Sovereign Interface" that grants 

the Libyan citizen the power of a Digital Veto. 

Encrypted Consensus Protocol: The activation of the button relies on a Threshold 

Signature Scheme; it requires a specific percentage (e.g., 66% of decentralized 

digital identities) to activate an extraordinary measure. 

Threshold and Resilience: To prevent "Mob Dictatorship" or random disruption, 

the system employs a Dynamic Threshold. Routine decisions require a simple 

majority, while "Revoking Legitimacy" requires a super-majority of encrypted 

consensus. 

Part 5: Economic and Geopolitical Analysis – Fortified Sovereignty and Anti-

Fragile Growth III. Economic and Geopolitical Analysis: Fortified Sovereignty 

and Anti-Fragile Growth This chapter explores the economic and geopolitical 

implications of transitioning to the "Sovereign Republic," focusing on addressing 

inherited institutional fragility. We propose an "Immunity Engineering" approach 

to eliminate structural corruption and insulate national decision-making from 

external pressures. 

1. Engineering Radical Transparency and Resource Recovery: Libya has 

historically suffered from "structural financial opacity." We propose a 

financial system based on Programmatic Currency. 

Dinar Tracking Protocol: Every dinar issued by the Central Bank is linked to a 

digital Metadata tag. Spending is only permitted if the "Spending Code" matches 

the "Budget Item Code" programmed into the Smart Contract. This effectively 

ends "Fraudulent Letters of Credit" and currency smuggling, as the system 

automatically rejects non-compliant transactions. 

Socially Encrypted Oversight: Through the Citizen Dashboard, oversight shifts 

from government committees to "Real-time Collective Oversight." If a citizen in 

Zliten observes that a road project budget has been digitally spent but not 

physically executed, they can trigger a "Sovereign Warning Signal" that 

automatically freezes subsequent payments to the contractor. 

2. Geopolitical Sovereignty and Distributed Digital Deterrence: In 

geopolitics, state power is measured by the resilience of its decision-

making center. In Libya, sovereignty has been compromised by pressuring 

central individuals and institutions. 
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Dismantling Centralized Extortion: Through Distributed Sovereignty, the "Single 

Target" is eliminated. External powers cannot force the state into illegal 

concessions because the "Decision Key" is a product of an encrypted 

mathematical consensus of the people. 

National Sovereign Cloud: True independence begins with data. We propose a 

national cloud infrastructure to store sovereign digital assets, protected by 

encryption protocols with no foreign "backdoors." This protects Libyan decisions 

from external cyber-freezing or espionage. 

Physical Cyber Sovereignty: Digital sovereignty is incomplete without "Physical 

Infrastructure Independence." The model requires Sovereign Data Nodes within 

national territory, powered by independent energy sources and a fortified Intranet. 

This ensures the "State Protocol" remains operational even during external cyber-

isolation. 

3. The Economy of Meaning and Algorithmic Justice: Conflict over resources 

in Libya is a conflict over "Lost Justice." 

Smart Wealth Distribution: Instead of political quotas, we use Predictive AI to 

link resource allocation to actual needs and developmental performance. 

Algorithms analyze municipal data (growth, unemployment, infrastructure) and 

propose fair budgets executed via Smart Contracts, ending regional 

marginalization. 

Algorithmic Corruption Mitigation: To address the risk of "Programmed 

Corruption" by system administrators, the model relies on Open Source 

Governance. The citizen, via the Sovereign Button, acts as the final auditor of 

algorithmic integrity, closing the gap between technical text and field 

performance. 

Table (2): National Immunity Matrix – Functional Comparison between 

Traditional and Sovereign Systems 

Criterion Traditional System (Fragile) Sovereign Republic (Immune) 

Anti-Corruption 
Paper laws and slow audit 

bodies 

Preventive encryption and 

automatic blocking 

Sovereign Decision 
Centralized in individuals 

(Easy to pressure) 

Distributed among the people 

(Impossible to pressure) 
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Criterion Traditional System (Fragile) Sovereign Republic (Immune) 

Wealth Management Political and regional quotas 
Justice algorithms and smart 

distribution 

Crisis Response 
Institutional collapse and 

confusion 

Pre-programmed automated 

response 

Source: Author’s Construction (2026) based on the "Sovereign Republic" framework. 

Part 6: Applied Model – Zliten 1.0, Strategic Conclusion & References IV. The Applied Model: 

Zliten 1.0 Project This chapter transitions from theoretical frameworks to procedural 

application, utilizing Zliten as a "Post-Conflict Smart City Sandbox." The model aims to 

demonstrate how Decentralized Identifiers (DID) and Smart Contracts can restore trust 

between the citizen and the institution. 

1. Self-Sovereign Identity (SSI) and Sanitizing Sovereign Records: 

Biometric and Spatial Encryption: Digital identities are granted only after matching biometric 

data with an encrypted "Digital Residential Address" within Zliten’s municipalities. 

Zero-Knowledge Proof (ZKP): Allows citizens to prove identity or eligibility to vote without 

revealing sensitive personal data, protecting local privacy from cyber breaches. 

Table (3): Implementation Roadmap for Zliten 1.0 – From Concept to Sovereign Execution 

Phase Objective Strategic Protocol Technical Output Sovereign 

I Phase 
 Public Cleaning

Records 

 Identifiers Decentralized

)DID( 

100%  Citizen Verified

Registry 

II Phase Distribution Wealth 
Contracts Smart &  Dinar

Tracking 

 Interference-Zero

Flow Resource 

 Phase

III 
Oversight Popular 

 Interface Button Sovereign

)UI( 

 Veto Public time-Real

Power 

 Phase

IV 
Resilience State 

 Sovereign Distributed

Nodes 

 Local fragile-Anti

Governance 

Source: Author’s Construction (2026) – Proposed Framework for Zliten Municipality. 
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Strategic Outcome: Building an immutable, "pure" database of voters and service beneficiaries, 

serving as the sole reference for popular legitimacy. 

2. Local Sovereign Button: Engineering Direct Resource Management: 

Smart Infrastructure Contracts: Once budgets are allocated to Zliten, they are transferred to the 

"Municipal Digital Wallet." Funds are only released to contractors after a "Digital Consensus" 

from residents in the project's vicinity. 

Mechanism of "Popular Veto": If service quality deviates or administrative corruption occurs, 

Zliten citizens activate the "Local Sovereign Button" to temporarily halt financial flows and 

request an immediate automated audit by Regulatory AI. 

3. Sovereign Political Engineering Academy: To ensure sustainability, we propose 

transforming Zliten’s scientific centers into the cognitive nucleus of the New Republic: 

Zliten Sovereign Innovation Center: A technical incubator combining legal experts and 

software engineers to program "Constitutional Codes" and develop the Sovereign-L 

programming language. 

V. Strategic Conclusion and Global Initiative 

1. Philosophical Synthesis: From Paper States to Encrypted Sovereignty: This study 

concludes that the political deadlock in transitional states like Libya is a natural result 

of relying on traditional executive tools that fail to face the speed of cyber-flows. The 

"Sovereign Republic" model proves that digital governance is an "Encryption of 

Legitimacy," not just administrative automation. The Libyan citizen is no longer a 

"seasonal voter" but the actual "Source of Sovereignty" via the Sovereign Button. 

2. Global Recommendation: The "Libya 2051" Initiative: 

Digital Legitimacy Protocol: A call for the United Nations to adopt "National Encryption 

Protocols" as the sole standard for official recognition of states. 

Internationalizing the Right to Digital Sovereignty: Demanding the inclusion of the "Right to 

Access the Sovereign Button" within the Universal Declaration of Human Rights in the Digital 

Age. 
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