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The dual crises of electoral integrity and monetary stability 

share a common cause: the loss of trust in centralized 

systems. This paper develops a unified approach for the 

study of blockchain-based systems for trust, verification, and 

scarcity logic in two domains: voting systems and inflation 

hedging. By analyzing the properties of blockchain-based 

systems for trust, verification, and scarcity logic, we show 

that blockchain enables the transition from trust-based to 

verification- based systems. In voting systems, blockchain-

based systems offer cryptographic verification for the 

integrity of voting outcomes without compromising ballot 

secrecy through the use of advanced cryptography. In 

monetary systems, blockchain-based systems offer 

transparent scarcity logic and verification for the constraints 

imposed by the monetary supply. Our analysis, however, 

reveals the limitations of blockchain-based voting systems 

for coercion resistance and the limitations of blockchain-

based monetary assets for long-term credibility.  The unified 

approach identifies the components of trust architecture for 

identity, recording, verification, coordination, and 

governance as key determinants for the success of 

blockchain-based systems. The comparative analysis 

reveals that the key benefit of blockchain-based systems is 

not the properties of the system but the ability to distribute 

trust among verification mechanisms. We develop a 

conceptual model for the design of hybrid systems for the 

integration of blockchain-based verification and 

institutional systems. The unified approach contributes to the 

literature on blockchain by providing tools for the evaluation 

of blockchain-based systems for various applications in the 

domains of governance and economics. 
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INTRODUCTION 

Contemporary democratic structures face unprecedented challenges to their 

legitimacy and effectiveness. Elections around the world face issues of manipulation, 

mailto:su92-mssew-s24-005@superior.edu.pk
mailto:nasir.ayyub@hotmail.com
mailto:umairghafoor@hotmail.com
mailto:asfarali761@gmail.com
mailto:hamayun.khan@superior.edu.pk
mailto:salheen@ieee.org
mailto:majidq67@gmail.com


 
 
 
The Asian Bulletin of Big Data Management                                                                              6(1),256-280 

257 
 

technical security breaches, and declining trust in the electoral system [1, 2]. At the 

same time, monetary systems face the challenge of inflation, which reduces the 

purchasing power of money and the trustworthiness of the monetary system and the 

financial institutions supporting it [3]. While the two issues may seem unrelated, they 

share a common factor: the erosion of trust in the existing centralized structures that 

were designed to provide verification and accountability [4]. Blockchain technology 

has been proposed as a solution to both issues by providing a system for the 

distribution of trust rather than its concentration in a single entity. Blockchain was 

initially proposed as a system for the functioning of the digital currency Bitcoin, but 

has now been proposed as a general-purpose system for a wide variety of 

applications [5, 6]. Eq (1) elaborates the inflation ratios as its the fact that blockchain 

can provide a solution for both the security of the voting system and the hedge 

against inflation, which suggests an investigation into whether the same properties 

can provide a solution for two different problems [7]. 

Eq (1) 

The main argument of this paper is that the relevance of blockchain to both issues is 

its potential to provide a solution for the reconfiguration of trust structures. In the 

context of an institution, trust is the "confident expectation that the system will perform 

as expected even if individuals within the system have opportunities to perform 

otherwise" [8, 9]. In the context of the voting system and the monetary system, trust is 

concentrated in the authorities: the electoral system and the monetary system. In 

both cases, trust is expected to be high so that the authorities can perform their 

functions effectively. This concentration of trust has the disadvantage that the system 

fails if the trust is misplaced [10, 11]. Blockchain also re-distributes trust via a number of 

mechanisms: cryptographic verification allows users to verify the system’s state; 

decentralized consensus ensures that no single entity may modify the system’s state; 

transparency allows for public scrutiny; and immutability provides permanent audit 

trails [12, 13]. Still, blockchain does not fully remove the need for trust; users must still 

have faith in the blockchain’s design, the particular algorithm for consensus, the 

software’s integrity, and the governance structures that manage the evolution of the 

protocol [14, 15]. Eq. (2) below shows the values that focus on trust ratio shifts to the 

technical and social systems that may also be equally susceptible to exploitation [16].  

Eq (2) 

The main contribution of this paper is threefold: it proposes a unified framework for 

understanding blockchain-based systems using the lens of trust for both governance 

and economic domains; it provides a comparative analysis between blockchain 

voting and blockchain-based inflation hedges; and it also provides a critical analysis 

of the trade-offs for both domains. The rest of this paper is divided into the following 

sections: Section 2 provides a review of related literature; Section 3 provides the 

research methodology; Section 4 provides the problem statement and proposed 

solution; Section 5 provides the system model and architecture; Section 6 provides the 

proposed algorithm and flowchart; Section 7 provides the implementation 

considerations; Section 8 provides data collection and analysis; Section 9 provides the 

results and performance evaluation; Section 10 provides the comparative analysis; 
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Section 11 provides the discussion; Section 12 provides the conclusion with future 

research directions. 

LITERATURE REVIEW 

The body of literature on voting systems security has been developed over the course 

of several decades, with various research themes emerging in response to the 

development of new technologies and changes in the threat environment [17, 18]. 

The earliest body of research on voting systems security was developed in response 

to the use of mechanical and paper-based voting systems, with a focus on 

procedural security. 

Evolution of Voting Systems Security 

The development of electronic voting systems in the 1990s led to a new body of 

research on voting systems security that considered the security of voting system 

software, design, and verification processes. One of the key themes that has been 

developed throughout the body of literature on voting systems security is the tension 

between ballot secrecy and verifiability. 

Eq (3) 

 This tension was described by [19, 20] in their development of the concept of the 

voter verification problem. How can a voter verify that his or her ballot has been 

counted correctly without compromising the secrecy of his or her ballot? This tension 

has driven the development of cryptographic voting protocols that attempt to satisfy 

both requirements. The Brennan Center research highlighted a range of vulnerabilities 

in direct recording electronic voting systems, including the risk of malware infection, 

the lack of audit trails in DRE voting systems, and the quality control processes 

employed by voting system vendors. Modern research on voting systems security has 

considered emerging risks related to remote voting, internet voting, and blockchain-

based voting systems [21, 22]. 

Blockchain-Based Voting: Promises and Critiques 

However, blockchain-based voting has emerged as a prominent research area since 

2015, with proposals ranging from organizational-scale voting systems to national-

scale electoral systems. Most technical proposals focus on the potential of blockchain 

systems for providing transparency, immutability, and verifiability. In a research paper, 

[23, 24] proposed a decentralized voting protocol based on Ethereum smart 

contracts, which showed the potential for automating the process of counting votes 

while maintaining verifiability for all users. In  [25, 26], a voting system based on a 

permissioned blockchain which showed that restricting user participation could 

address the performance issues faced by blockchain systems. 

Eq (4) 

However, critical studies have also shown that blockchain-based voting systems face 

several challenges. [27] showed that blockchain systems are not immune to 

governance attacks, where control over the development of a protocol or 

participation in a blockchain network could be exploited for malicious purposes. One 

of the most difficult requirements for blockchain-based voting systems is that they 
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need to be coercion-resistant [28-34]. This is where the transparency of blockchain 

systems becomes a potential barrier, as users could be forced to disclose how they 

voted, which is a breach of ballot secrecy [35, 36]. 

Eq (5) 

Inflation Hedges: Traditional and Digital Assets 

The literature on inflation hedges has been discussed in the realm of economics, 

finance, and digital assets. The conventional literature on inflation hedges has 

focused on gold, real estate, and inflation-indexed bonds as potential inflation 

hedges to maintain purchasing power during periods of inflation [37-41]. The literature 

on gold as an inflation hedge has been well explored, with mixed results [42]. The 

literature indicates that gold retains value during periods of inflation, especially if the 

inflation is unanticipated [43-47]. 

Eq (6) 

 However, the literature also indicates that the inflation hedging role of gold has 

declined in recent decades as the nature of the financial markets has changed [48]. 

Real estate as an inflation hedge has been supported by the literature, as property 

prices tend to rise during periods of inflation along with rents, providing support to the 

real estate asset class as an inflation hedge, which has been largely supported by 

empirical evidence, although the evidence varies by property type and location [49-

54]. Treasury Inflation Protected Securities (TIPS) are the most direct form of inflation 

hedge that can be achieved in the developed world, as these bonds are specifically 

designed to protect against inflationary pressures[55-57]. 

Eq (7) 

Moreover, the 2008 financial crisis led to a revival of interest in alternative hedges, 

which in turn led to the development of Bitcoin as a hedge asset. Literature on Bitcoin 

as an inflation hedge initially reflected a high level of enthusiasm for its algorithmic 

scarcity and its ability to be independent from monetary policy [58-62].  

Eq (8) 

However, empirical research on the performance of Bitcoin in periods of inflation has 

given varied results. In [63, 64] concluded that the returns on Bitcoin are uncorrelated 

with inflation expectations, and Bitcoin does not offer inflation protection as gold does 

[65]. 

Eq (9) 
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Trust Models and Scarcity Mechanisms 

Literature on trust, from a theoretical point of view, is a starting point for understanding 

the institutional potential of blockchain. Luhmann’s [66-68] work, considered a 

landmark in the theory of trust, suggests that trust is a solution for dealing with 

complexity in social interactions, allowing for interactions that would otherwise be too 

risky [69-72]. Trust in digital systems has also been discussed in terms of “trusted third 

party” (TTP) systems that facilitate transactions between different agents. Blockchain 

has also been discussed in terms of “trustless” systems that remove the need for TTPs 

[73-77]. 

Eq (10) 

 However, some critics argue that blockchain does not remove trust but rather 

“redistributes” trust among different agents [78]. However, the term “trust 

minimization” is a more appropriate description of the contribution of blockchain. 

Blockchain reduces the need for trust in certain organizations through verification 

mechanisms based on cryptography and economics [79-82]. The mechanisms for 

achieving scarcity in monetary systems have been theoretically explained through 

the lens of credibility. The value of any given money is based on credible constraints 

on supply growth [83-87]. Blockchain-based money tries to achieve this through 

transparent and supposedly unchangeable rules [88, 89]. 

Eq (11) 

Architectures of e-voting systems 

An e-voting architecture is the structure and interaction of the most significant aspects 

of an e-voting system that is implemented to deliver the secure casting and counting 

of votes during elections [90, 91]. An architecture is very important in ensuring the 

success of any e-voting system as it is supposed to provide a secure, efficient and 

accessible system where the citizens will be able to participate in democratic 

processes [92- 94]. Thus, e-voting architectures are noteworthy and their structure 

could vary depending on the specifics, their use, and technological advances in the 

same [95]. Furthermore, one should be aware of the different basic architectures of 

e-voting systems so that they can ascertain their merits and demerits [96]. Thus, in this 

section, we explain the various designs of e-voting systems and their pros and cons 

and compare them. Typically, e-voting architectures are broadly categorized into 

two: the centralized and the distributed architectures, as is discussed below:  

Centralized Architectures of e-voting systems 

The centralized e-voting system is made up of the shape of a central server that 

harmonizes and controls the multidimensional elements of the electoral process [96]. 

This entails the participation of the voters in the terminals or voting machines that 

generate a regulated setting that facilitates certain important procedures such as 

voter registration, casting and tallying of ballots [97, 98]. It possesses a centralized e-

voting architecture enabling the entire e-voting process to be managed by a central 

authority that will subsequently make e-voting process efficient, secure, and 

transparent. It consists of the central server, that is operated by the Electoral Authority 
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that is the core of the mechanism [99, 100].  

Eq (12) 

The responsibility lies with the whole process of voting, voter registration till the final 

count of the votes. It ensures integrity and security of the election. Voter registration is 

done by the central server. Basically, the voter identities are identified and stored 

safely in an encrypted central database such that only the qualified voters can vote 

in the election [101-103]. The architecture also comprises of the voting gadgets, where 

the votes are cast by the voters. They may be dedicated e-voting devices at the 

voting points or may vote via online channels through their personal device of either 

a computer or smartphone [104]. 

Eq (13) 

These voting machines are connected to the central server to receive voter 

verification and encrypted votes. All the encrypted votes by the voters are then safely 

stored in the central database. The encryption used causes the votes to be 

confidential and tamper-resistant until the decryption of the votes to count [105, 106]. 

The database is also utilized to ensure that the votes are not interfered with by any 

unauthorized party or accessed. It is possible by using blockchain technology, which 

is going to be expounded [107]. The centralized system enjoys some levels of fraud 

and tampering security, such as encryption and secure databases, which allows 

observers and the rest of the population to confirm the voting exercise [108]. 

Eq (14) 

Decentralized Architectures of e-voting systems 

The e-voting architecture is decentralized such that control and execution of the 

voting process can be distributed among various nodes as opposed to centralizing it 

at one node [109]. This design will utilize blockchain or any other distributed ledger 

system to make the electoral process more transparent and secure as well as 

trustworthy. Each node (i.e. electronic device, bulletin board, database) in the 

decentralized network contains one copy of the voting ledger and may be extremely 

robust and difficult to compromise. Decentralization eliminates the risks of one point 

of attack and increases the resiliency of the voting system to cyber-attacks and 

technical failures [110-114]. The key elements of the decentralized e-voting system 

include voter registration node, voting node, distributed ledger, and verification node 

[115]. 

      Eq (15) 

Voter Registration Nodes perform the duty of checking the identity of the voters and 

their qualifications. After the validation is executed, the information about the voters 

is put in the ledger dispersed safely. Voters are required to cast their votes using Voting 
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Nodes [116-118]. These nodes can be personal gadgets such as computers or 

smartphones, or voting machines that are placed at the polling locations. The voters 

vote live and are appended to the issued ledger encrypted and will be logged to 

vote and vote logging can be immediately verified [119].  

        Eq (16) 

The decentralization of the e-voting system is considered as the primary safeguarding 

enhancement of an e-voting system. With multiple nodes on the network, the system 

is quite difficult to tamper and defraud. The prospects of using blockchain mean that 

a vote cannot be changed without the approval of the network members and this 

makes the voting system unchangeable and visible [120-124]. Decentralized e-voting 

architectures have one of the greatest advantages of transparency.  

       Eq (17) 

The distributed ledger can be publicly viewed and any of the stakeholders, such as 

the voters, election observers and auditors, may cross examine the authenticity and 

accuracy of the recorded votes [125, 126]. Such transparency will create to a certain 

extent confidence over the electoral process because the stakeholders will be able 

to scrutinize themselves whether the votes are being tallyed in a proper way and 

whether the electoral process is being conducted fairly [127, 128].  

RMSE =  √
1

𝑛
∑ (𝑌𝑖 − 𝑌̂𝑖)

2𝑛

𝑖=1
                                                                Eq (18) 

Moreover, decentralized systems empower the voter since they will have the first-hand 

testimony of his/her participation and inclusion of their votes that will instill confidence 

in the democracy process. This form of e-voting forms a more transparent, responsible 

and robust system of elections [129]. 

TDI =  √(∆C)2 + (∆σ)2                                                                                    Eq (19) 

Research Gap Identification 

From the literature, a number of gaps are identified, which this paper seeks to fill. First, 

there is a lack of integration between the literature on blockchain voting and the 

literature on blockchain monetary systems. These two areas are often considered in 

isolation, with a loss of potential knowledge transfer with respect to trust architectures, 

governance, and verification mechanisms, for example. Second, the voting literature 

does not sufficiently draw on trust theory in its analysis of the institutional implications 

of blockchain technology. Third, the inflation hedge literature does not sufficiently 

draw on the trust architecture of blockchain, as opposed to its inflationary 

implications. Fourth, there is a lack of a unifying framework that applies a common 

lens to blockchain in different areas of governance and economics. 

METHOD AND MATERIALS 

This paper will use a qualitative, conceptual research methodology, which is 

appropriate for addressing underlying issues related to institutional applications of 

blockchain. This is a theory-building rather than a hypothesis-testing methodology, 

which is appropriate for developing frameworks and concepts that will inform 

subsequent empirical research. The need for a conceptual methodology is supported 

by several factors, which include the need for understanding relationships between 

blockchain characteristics and institutional outcomes, the early stages of blockchain 



 
 
 
The Asian Bulletin of Big Data Management                                                                              6(1),256-280 

263 
 

development in the domains studied, and the need for a unified framework that 

draws on several literatures. 

The research problem identified in this paper relates to the absence of a 

comprehensive analytical framework for examining the potential of blockchain 

technology in ensuring voting systems are secure and in offering inflation hedges. This 

is because existing literature on the use of blockchain in voting systems and in offering 

inflation hedges is fragmented, with different analytical approaches used in the two 

applications. This creates a research problem with both theoretical and practical 

implications. Theoretically, the research problem relates to a knowledge gap in 

understanding the applicability of the trust architecture of blockchain technology in 

different institutional environments. Practically, the research problem relates to the 

ability of different stakeholders, such as policymakers, voting officials, and financial 

regulators, to assess the applicability of blockchain technology in their respective 

environments. 

Analytical Framework Development 

The conceptual framework is developed through an iterative process of theoretical 

grounding, component identification, and relationship mapping. The framework is 

organized around the concept of trust architecture, the mechanisms by which 

systems are able to credibly operate even in the face of opportunities for 

malfeasance or error. 

The framework identifies five components of trust architecture that are relevant to 

both voting and monetary systems: 

Identity and Authentication: How participants prove their eligibility and authorize 

actions. 

Recording and Immutability: How transactions are recorded and protected from 

alteration. 

Verification and Auditability: How participants can confirm system integrity. 

Coordination and Consensus: How decisions about system state are made. 

Governance and Accountability: How system rules evolve and errors are corrected. 

Each component is analyzed for its role in voting and monetary systems, and for how 

blockchain properties affect it. The framework also identifies cross-cutting trade-offs 

that recur in both domains: transparency versus privacy, immutability versus flexibility, 

decentralization versus efficiency, and technical versus institutional credibility. There 

are different ways of validating the conceptual framework, including theoretical 

validation, which confirms that the conceptual framework is informed by established 

trust theory, that the concepts are well defined, and that the relationship between 

the concepts is logical. Literature validation confirms that the conceptual framework 

identifies concepts and relationships that are established by literature. Finally, logical 

validation checks the internal consistency of the conceptual framework, while 

domain validation checks whether the conceptual framework generates meaningful 

results. 

Proposed Solution 

In this paper, the authors propose a trust-based framework that can be used to 

analyze blockchain applications, specifically in voting systems and monetary systems. 
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The proposed framework allows for the comparison of the different applications, as 

well as the commonalities between the different blockchain applications, including 

the trade-offs that have to be considered. The proposed solution is conceptual, 

meaning that the authors are not focusing on the implementation of the different 

blockchain applications, but rather providing tools that can be used to analyze the 

different blockchain applications. The proposed framework is composed of three 

layers: 

Layer 1: Domain Requirements Analysis identifies the core requirements for trustworthy 

operation in each domain. 

Layer 2: Blockchain Properties Mapping maps blockchain properties to domain 

requirements 

Layer 3: Trade-off Analysis analyzes the trade-offs that emerge when applying 

blockchain to each domain 

PROPOSED SYSTEM MODEL AND ARCHITECTURE 

Unified Trust Architecture Framework 

The unified trust architecture framework consists of five components that apply across 

both voting and monetary domains. Figure 1 illustrates the framework structure. 

 

Figure 1. 

Unified Trust Architecture Framework 

 

Table 1. 

Trust Architecture Components Across Domains 
Component Voting Domain Monetary Domain Blockchain Role 

Identity Voter registration Account ownership Cryptographic keys 

Recording Vote storage Transaction ledger Immutable record 

Verification Audit, recount Balance verification Cryptographic proof 

Coordination Election administration Monetary policy Consensus mechanism 

Accountability Recount, challenge Policy adjustment Governance process 

Purpose: To map trust architecture components across voting and monetary domains. 

Source: Author’s own. 
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Voting System Architecture 

The proposed blockchain voting system architecture consists of four layers: client 

layer, network layer, consensus layer, and storage layer. Figure 2 illustrates the 

architecture.  The client layer is responsible for voter authentication and casting of 

votes. The authentication is done through a pair of cryptographic keys, and the votes 

are encrypted before they are sent. The network layer sends the encrypted votes to 

all the network nodes. The consensus layer is responsible for validating the transactions 

and achieving consensus on the inclusion of the block. The storage layer stores the 

immutable blockchain with the encrypted votes. 

 

Figure 2. 

Blockchain-based Voting System Architecture 

Table 2. 

Voting System Requirements Versus Blockchain Capabilities 
Requirement Traditional Approach Blockchain Capability Gap Analysis 

Integrity Physical security, audit trails Cryptographic immutability Strong alignment 

Secrecy Ballot secrecy, physical processes Cryptographic privacy Moderate alignment 

Verifiability Manual recounts, sample audits Public verification Strong alignment 

Accessibility Polling places, mail voting Remote voting potential Partial alignment 

Legitimacy Institutional authority Distributed governance Weak alignment 

Purpose: To assess blockchain’s alignment with voting system requirements. Sources. 

Inflation Hedge System Architecture 

The blockchain-based inflation hedge architecture leverages the same underlying 

trust components but with a different emphasis. Figure 3 illustrates the architecture. 



 

 

 

Architecture for Secured Voting Systems                                              Farooq, M,M  et al., (2026) 

266 
 

 

Figure 3. 

Blockchain Inflation Hedge Architecture 

The architecture is based on algorithmic rules for supply, which define issuance rates 

and maximum supply. The rules are embedded in the protocol and are immutable, 

requiring a consensus change in the network. Transparent verification allows for 

auditing of the supply at any time. Decentralized governance is based on the 

coordination of protocol changes but does not have formal accountability. 

Table 3. 

Inflation Hedge Criteria Versus Blockchain-Based Assets 

 

Criterion Gold TIPS Bitcoin Analysis 

Scarcity Geologically limited Government-

backed 

Algorithmic 

cap 

Verifiable but inflexible 

Durability Physical Contractual Digital Network-dependent 

Portability Low High Very high Infrastructure-

dependent 

Independence High from policy Low High from 

policy 

High but volatile 

Credibility Long history Sovereign 

backing 

Short history Lacks institutional 

credibility 

Purpose: To compare blockchain-based assets with traditional inflation hedges.  

PROPOSED ALGORITHM AND FLOWCHART 

Analytical Evaluation Algorithm 

Algorithm 1 presents the formal procedure for evaluating blockchain applications 

across voting and monetary domains. The algorithm takes domain requirements and 

blockchain properties as inputs and produces evaluation outcomes, trade-offs, and 

recommendations. 

Algorithm 1: Analytical Procedure for Cross-Domain Evaluation 

Input: Domain D (Voting or Inflation Hedge), Blockchain properties B, Requirements 

R(D), Context C 

Output: Evaluation E(D), Trade-offs T(D), Recommendations 
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Procedure: Initialize: Set domain D, identify requirements R(D) from domain literature. 

Map properties: For each blockchain property b in B: Assess alignment with each 

requirement r in R(D). Document as positive alignment, negative alignment, or neutral. 

Record confidence level based on literature support. 

Identify conflicts: For each pair of requirements (r1, r2) in R(D): Determine if blockchain 

properties create tension between r1 and r2. Classify as inherent conflict, blockchain-

exacerbated, or manageable. 

Analyze trade-offs: For each identified conflict, articulate the nature of the trade-off 

Identify potential mitigation strategies. Assess whether blockchain provides tools to 

manage the trade-off 

Assess governance: Evaluate governance requirements for blockchain application: 

Identify governance decisions required. Assess the feasibility of distributed 

governance 

Consider legitimacy implications  

Generate evaluation: Synthesize analysis into evaluation E(D). 

Produce trade-off analysis: Document trade-offs T(D) requiring resolution. 

Generate recommendations: Based on analysis, produce domain-specific 

recommendations. 

Return: Evaluation, trade-offs, recommendations 

Purpose: To formalize the analytical procedure for evaluating blockchain applications 

across domains. Source: Author’s own. 

 

Figure 4. 

Analytical Evaluation Flowchart 

Figure 4 illustrates the analytical procedure as a flowchart, showing the sequential 

steps and decision points in the evaluation process. 

IMPLEMENTATION OF PROPOSED MODEL 

There are several factors to consider for the implementation of blockchain-based 

voting systems. One factor is the architecture of the blockchain system. Blockchain 

can be public, permissioned, or a mix of both. A public blockchain is the most 

transparent system, but has scalability issues. A permissioned blockchain is more 

scalable but has trust issues. Another factor to consider is the implementation of 
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privacy mechanisms using cryptography. Zero-knowledge proofs can be 

implemented for the verification of votes without the disclosure of individual 

information. Holomorphic encryption can also be implemented for the aggregation 

of votes without the need for decryption. Lastly, key infrastructure is an essential factor 

for the implementation of blockchain-based voting systems. Voters should be able to 

securely use their keys for voting. Losing their keys will cause voters to be 

disenfranchised, while compromised keys can cause fraud. 

Inflation Hedge Implementation Considerations and Regulatory Compliance 

For blockchain-based assets that serve as inflation hedges, the considerations for 

implementation are slightly different. The supply rules should be well-defined and 

transparent [130, 131]. The supply limit for Bitcoin is set at 21 million; however, this may 

vary for other assets. The governance structure for updating the protocol should also 

be well-defined. The community should have a well-defined process for proposing, 

evaluating, and implementing changes to the protocol. Hard forks should also be 

anticipated. Regulatory considerations play a crucial role in the success of a 

blockchain asset. The laws regarding blockchain assets vary in different jurisdictions; 

however, uncertainty around the law may negatively impact market confidence. 

Data Collection  and Data Analysis Strategy 

Data collection method for this paper includes a systematic review of peer-reviewed 

literature within the relevant domains. The peer-reviewed literature includes 

academic journals, conference proceedings, technical reports, and publications 

from institutions. The keywords include a combination of the following: blockchain, 

distributed ledger, voting, election, e-voting, inflation, hedge, store of value, trust, 

credibility, scarcity, governance, and auditability. The academic journals include IEEE 

Xplore, ACM Digital Library, SpringerLink, ScienceDirect, and Scopus. The inclusion 

criteria include peer-reviewed publications or reputable institutions, relevance of the 

publication to the research, and quality of the publication. The exclusion criteria 

include non-academic publications, opinion-based publications without any analysis, 

and methodological flaws. Analysis is conducted through a thematic approach, 

which identifies concepts, patterns, and relationships within the literature. The analysis 

is structured by the research questions and the trust-based conceptual lens. The 

themes that were extracted include trust requirements for voting systems, 

vulnerabilities addressed by blockchain, characteristics of an inflation hedge, 

credibility, governance, and trade-offs between transparency and privacy. 

Table 4. 

Analytical Dimensions for Cross-Domain Comparison 
Dimension Voting Systems 

Application 

Inflation Hedge 

Application 

Analytical Questions 

Trust Locus Electoral authorities Central banks Where is trust placed 

originally? 

Verification Audit trails, recounts Price discovery What does blockchain add? 

Scarcity Not applicable Supply constraints How is scarcity achieved? 

Governance Election administration Monetary policy Who governs? 

Transparency Public observation Market transparency What is visible? 

Purpose: To define analytical dimensions for cross-domain comparison [132-135]. 

RESULTS AND PERFORMANCE EVALUATION 

Voting System Evaluation 
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Finally, the application of the unified framework to voting systems identifies several 

areas where the trust architecture offered by blockchain technologies can address 

existing weaknesses. In particular, the verification offered by cryptography can offer 

strong integrity properties so that voters and observers can verify the outcome without 

having to trust the election administrators. However, several limitations exist. In 

particular, the issue of coercion resistance is still an open challenge. While the 

verification offered by the system can be useful for the voters, it can also be useful for 

the coercers. In fact, the use of cryptographic privacy can exacerbate this challenge. 

Finally, the governance properties for updating the protocol and correcting errors are 

still unclear. 

Table 5. 

Voting System Evaluation Results 
Criteria Traditional Systems Blockchain Systems Improvement 

Integrity Medium High Significant 

Verifiability Medium High Significant 

Transparency Medium Very High Significant 

Privacy High Medium Degradation 

Accessibility Medium Low Degradation 

Governance Established Underspecified Concern 

Purpose: To evaluate blockchain voting systems against traditional approaches 

Inflation Hedge Evaluation 

An evaluation of blockchain-based assets as an inflation hedge shows that 

algorithmic scarcity gives technical credibility to the asset, which is usually lacking for 

other hedges. Transparency in verification allows participants to audit the asset's 

supply without depending on the claims of an institution. However, the lack of 

accountability for decision-making on changes to the protocol and the lack of error 

correction mechanisms make the asset less credible for long-term use as a hedge. In 

addition, the high volatility and short performance history also affect its reliability. 

Table 6. 

Inflation Hedge Evaluation Results 
Criteria Gold TIPS Blockchain Assets 

Scarcity Credibility High Medium Very High 

Institutional Credibility High Very High Low 

Technical Credibility Medium Low Very High 

Volatility Low Very Low Very High 

Performance History Very Long Long Very Short 

Governance Stability Stable Stable Unstable 

Purpose: To evaluate blockchain-based inflation hedges against traditional 

instruments 

Performance Metrics Analysis 

Figure 5 presents a comparative bar chart showing performance across key metrics 

for voting systems. 
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Figure 5. 

Performance Metrics flow for Voting Systems 

The bar chart demonstrates that blockchain voting systems significantly improve 

integrity, verifiability, and transparency compared to traditional systems. However, 

privacy and accessibility show degradation, reflecting the trade-offs inherent in 

blockchain design. 

Figure 6. 

presents a comparative bar chart for inflation hedge performance. 

 

Figure 6. 

Performance Metrics flow for Inflation Hedges 

The chart reveals that blockchain assets offer unique technical credibility but lack the 

institutional credibility and governance stability that characterize traditional hedges. 

COMPARATIVE ANALYSIS 

Cross-Domain Comparison 

A comparison of the two areas of voting and monetary systems shows a common 

pattern of how blockchain changes the structure of trust. In both areas, a transition 

from trusting authorities to verifying through a mechanism is seen. In voting systems, 

blockchain allows for the verification of election results without trusting the authorities. 

In monetary systems, blockchain allows for the verification of supply and transactions 
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without trusting the central authorities. Both areas face the issue of governance and 

legitimacy. Although verification through a mechanism is possible, the need to make 

decisions regarding the rules of the system still exists. The issue of the trade-off between 

transparency and privacy is also seen in both areas. 

Table 7. 

Cross-Domain Comparison Matrix 
Dimension Voting Systems Inflation Hedges Common Pattern 

Trust Shift Authorities → 

Mechanisms 

Institutions → Protocols Verification-based trust 

Governance 

Challenge 

Protocol updates, 

error correction 

Supply rule changes, forks Underspecified 

accountability 

Key Trade-off Transparency vs. 

Privacy 

Technical vs. Institutional 

Credibility 

Trade-offs require explicit 

design 

Legitimacy Basis Public 

acceptance, 

legal framework 

Market confidence, 

regulatory status 

Both require non-technical 

factors 

Implementation 

Complexity 

High High Both require expertise 

Purpose: To compare blockchain applications across voting and monetary domains.  

Comparative Analysis with Existing Models 

Table 8 compares the proposed framework with existing blockchain voting and 

inflation hedge models. 

Table 8. 

Comparative Analysis with Existing Models 
Criteria  Traditional Voting Existing Blockchain 

Voting 

Proposed 

Framework 

Integrity  Medium High High 

Verifiability  Medium High High 

Privacy  High Medium Medium-High 

Governance  Established Underspecified Explicitly Addressed 

Coercion Resistance  High Low Medium 

Accessibility  High Low Medium 

Purpose: To compare the proposed framework with existing models. 

DISCUSSION 

This suggests that the real value of blockchain in a voting system is not that it replaces 

trust, but that it redistributes trust across a network of verification systems. Blockchain 

has the potential to increase the integrity and verifiability of a system, addressing some 

of the problems that have led to a lack of trust in the electoral process. However, 

blockchain is not a panacea for the underlying problems of electoral legitimacy, 

which are rooted in a variety of institutional, social, and cultural factors. Another 

challenge is that of coercion resistance. The transparency that facilitates verifiability 

also provides an opportunity for coercion. Zero-knowledge proofs, which are a form 

of cryptography, provide a solution for this, but they also make the system more 

complex and potentially less accessible. Governance of a blockchain-based voting 

system is as important as the design of the system. Who has the right to make decisions 

regarding updates to the protocol how will disputed election results be handled and 

how will legitimate errors be fixed. These are all questions that need to be addressed. 
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IMPLICATIONS FOR INFLATION HEDGING AND UNIFIED FRAMEWORK 

CONTRIBUTIONS 

In the case of inflation hedging, the study findings suggest that blockchain-based 

assets provide technical credibility through transparent scarcity and verification. 

However, the assets do not offer the same kind of institutional credibility as traditional 

hedges. The volatility and governance uncertainty of cryptocurrency markets 

challenge the notion of reliable value preservation. The governance gap is an 

interesting point for discussion. In the case of traditional hedges, the environment is 

governed by a set of rules and regulations. This is not the case for blockchain-based 

assets. This is a point for concern, especially for investors seeking long-term stability 

and crisis response. In conclusion, for the average investor, blockchain-based assets 

should be viewed as an extension of traditional hedges rather than a substitute. In 

fact, the use of more than one kind of hedge would provide better security. The 

unified trust-based framework proposed in this paper shows that various blockchain 

applications share a common trust architecture regardless of their domain-specific 

variations. This discovery implies the possibility of learning from one domain and 

applying the insights to other domains. Designing the governance structure appears 

to be a crucial activity for various domains, deserving as much emphasis as the 

technical design. The proposed unified trust-based framework offers tools for 

analyzing various blockchain applications still in the emergence phase beyond voting 

and monetary systems. The components of the trust architecture identity, recording, 

verification, coordination, and governance are applicable across various domains. 

Similarly, the trade-offs between transparency and privacy, immutability and flexibility, 

technical credibility and institutional credibility are common. 

 

Figure 7. 

Unified Framework Contributions 

There are some limitations to this paper. The conceptual approach has not been 

empirically validated. The framework and conclusions are based on literature analysis 

and logical reasoning. There are no empirical research studies on the implementation 

of blockchain voting systems and the behavior of the cryptocurrency markets, which 
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would have been valuable to validate the analysis. There are no specific blockchain 

protocols considered in the analysis. Different blockchain protocols, i.e., public, 

permissioned, and layer 2, have different properties that would have been considered 

in the analysis. Since blockchain technology is constantly changing, the analysis may 

not be current in the future as the technology continues to evolve. The framework is 

flexible and would be able to incorporate the changes to the blockchain technology, 

but the conclusions about the properties of the current blockchain would have to be 

updated accordingly. 

CONCLUSION  

In this paper, a unified trust-based framework for evaluating blockchain's contribution 

to voting system security and inflation hedges was presented. The framework showed 

that blockchain's strength does not lie in any inherent technological determinism, but 

rather in its ability to facilitate alternatives to institution-based trust through 

cryptographic verification. It can provide alternatives to institution-based trust, 

substituting for institutional reputation when it is lacking or untrusted. In voting systems, 

blockchain can improve voting system integrity and verifiability, addressing issues that 

have undermined trust in electoral outcomes. However, blockchain is not sufficient to 

address the fundamental issues of electoral legitimacy. In monetary systems, 

blockchain-based assets can provide technical credibility based on transparent 

scarcity and verification, but lack institutional credibility, which is required for 

traditional inflation hedges. The unified framework showed that, across both domains, 

governance was a critical factor, requiring at least as much attention as technical 

issues. The trade-offs required among transparency and privacy, immutability and 

flexibility, and technical and institutional credibility are all critical issues. 

FUTURE RESEARCH DIRECTIONS 

Some possible avenues for future research can be identified from this paper. One 

possible direction for future research could be the empirical testing of the predictions 

made in this paper regarding blockchain voting pilots. Another possible direction for 

future research could be the comparative case study of different governance 

models, which could help identify which governance models are credible in 

blockchain systems. Moreover, a possible direction for future research could be the 

empirical study of hybrid systems, which combine institutional oversight with 

blockchain-based verification, in order to identify which design patterns could be 

used for leveraging the advantages of these two approaches. Furthermore, a possible 

direction for future research could be the empirical testing of the unified framework 

in other domains, which are not related to voting or monetary systems, in order to test 

the generalizability of the framework. Fourthly, a possible direction for future research 

could be the longitudinal study of cryptocurrency markets, which could help identify 

whether blockchain-based assets have inflation-hedging properties in the long term, 

or whether these are merely a result of temporary speculation patterns. Finally, 

interdisciplinary research combining technical, social, and institutional perspectives 

could advance understanding of blockchain’s role in trust architectures. Such 

research is essential for moving beyond techno-optimistic or techno-skeptical 

positions to a grounded assessment of blockchain’s contributions and limitations. 
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