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Abstract 

Quantum computing is reshaping the cybersecurity landscape by introducing computational 

capabilities that surpass classical systems. This evolution creates both risks and opportunities 

for digital trust in IT industries. Digital trust—comprising data confidentiality, integrity, 

authentication, and system reliability—is essential for distributed IT project teams. However, 

quantum algorithms threaten existing cryptographic systems widely used in modern 

infrastructures. This paper develops a novel, multi-layered quantum-resilient digital trust 

architecture specifically designed for IT project environments. It further analyzes quantum-

related risks, proposes mitigation strategies, and presents a structured implementation 

roadmap. The study contributes toward building secure, scalable, and future-ready IT 

ecosystems. 
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1. Introduction 

The rapid digitization of industries has transformed how IT project teams operate, with 

increased dependence on cloud platforms, distributed systems, and remote collaboration 

tools. These environments demand strong digital trust mechanisms to ensure secure 

communication and data handling. 

Quantum computing introduces a disruptive shift by leveraging quantum mechanical 

properties such as superposition and entanglement, enabling it to solve certain problems 

significantly faster than classical computers [1]. While this advancement provides 

opportunities for optimization and artificial intelligence, it also creates vulnerabilities in 

traditional cryptographic techniques. 

MEERAYAN JOURNAL (ISSN NO:2455-6033) VOLUME 26 ISSUE 6 2026 

PAGE NO: 62

user
Textbox



Current encryption standards such as RSA and Elliptic Curve Cryptography (ECC) are 

considered secure under classical assumptions but can be efficiently broken using quantum 

algorithms like Shor’s algorithm [1]. This creates an urgent need for IT organizations to 

redesign their trust architectures. 

 

2. Literature Review 

2.1 Quantum Computing and Security Implications 

Quantum computing has evolved into a practical research domain with increasing industrial 

investment. Its ability to process complex computations introduces significant implications 

for cyber security [2]. Shor’s algorithm demonstrates polynomial-time factorization of large 

integers, directly threatening public-key cryptography systems [1]. Additionally, Grover’s 

algorithm reduces the effective strength of symmetric encryption by accelerating brute-force 

attacks [3]. A faster algorithm to identify a record that satisfies a property is presented in [5]. 

2.2 Digital Trust Models in IT Systems 

Most of the digital trust frameworks presently used in IT organizations rely on: Public Key 

Infrastructure (PKI), Secure communication protocols (TLS/SSL) and Identity and Access 

Management systems. These models ensure secure authentication and communication but 

lack resistance to quantum-based attacks [4]. 

2.3 Post-Quantum Cryptography 

Post-Quantum Cryptography (PQC) focuses on designing cryptographic systems resistant to 

quantum attacks. The National Institute of Standards and Technology (NIST) has initiated 

standardization efforts for PQC algorithms [3]. Common PQC approaches include: 

• Lattice-based cryptography 

• Hash-based signatures 

• Code-based encryption 

2.4 Research Gap 

Although significant work has been done in quantum cryptography, limited research exists on 

areas like: 

• Integration into IT project workflows 

• Impact on DevSecOps practices 

• Organizational readiness and trust models 
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3. Research Methodology 

This study follows a conceptual and analytical methodology, combining: 

• Systematic literature review 

• Comparative analysis of cryptographic models 

• Framework synthesis 

The proposed architecture is derived from analyzing existing trust systems and integrating 

quantum-resilient techniques. 

 

4. Quantum Threat Landscape 

4.1 Cryptographic Disruption 

Quantum computing threatens existing encryption systems by enabling efficient attacks on 

widely used cryptographic algorithms [1]. A brief summary of the threats due to quantum 

computing systems on popular cryptographic algorithms are presented in table 1. 

Table 1: Threats to Cryptographic Algorithms 

Cryptographic Method Quantum Impact 

RSA Fully breakable using Shor’s algorithm 

ECC Vulnerable to quantum factorization 

AES Reduced strength via Grover’s algorithm 

 

4.2 Emerging Attack Models 

Some of the major possible attack models faced by the present-day IT Project Teams include: 

• Harvest Now, Decrypt Later (HNDL): Attackers store encrypted data for future 

decryption using quantum computers [4] 

• Quantum brute-force attacks: Accelerated key searching 

• Side-channel vulnerabilities: Exploitation of system-level weaknesses 

4.3 Impact on IT Project Teams 

Quantum threats may directly affect the utilities of IT organizations like Cloud storage 

security, DevOps pipelines, API-based integrations, etc.  This can lead to compromised 

intellectual property and reduced stakeholder trust. 

 

5. Digital Trust Requirements 

In the present scenario, IT organizations face high level competitions from other 

organizations in the IT field. Hence, they need improved digital trust requirements. The 
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requirements for better Security are Confidentiality, Integrity and Availability. The 

requirements for good Collaboration of project teams are Secure Communication Channels, 

Version Control Integrity and Access Control. The requirements for good Governance are 

Compliance, Risk Management and Auditability. 

 

6. Proposed Quantum-Resilient Digital Trust Architecture 

6.1 Framework Overview 

The proposed digital trust architecture for IT Project Teams is a five-layer architecture 

designed for quantum resilience. Figure 1 presents the layered architecture of the proposed 

system. 

Layer 5: Governance & Compliance 

- Risk assessment 

- Policy enforcement 

Layer 4: DevSecOps Integration 

 - Secure CI/CD pipelines 

 - Continuous security validation 

Layer 3: Trust & Identity Management 

- Zero Trust Architecture 

- Blockchain-based identity 

Layer 2: Quantum-Secure Communication 

- Quantum Key Distribution (QKD) 

- Secure communication protocols 

Layer 1: Post-Quantum Cryptography 

- Lattice-based algorithms 

- Hash-based encryption 

IT Infrastructure (Cloud, APIs, Teams) 

Fig. 1: Layered Quantum Trust Architecture 

6.2 Layer Descriptions 

Layer 1: Post-Quantum Cryptography 

PQC implements cryptographic algorithms resistant to quantum attacks, ensuring long-term 

data security [3]. 

Layer 2: Quantum-Secure Communication 

Uses QKD and advanced encryption protocols to protect communication channels. 
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Layer 3: Identity and Trust 

Implements Zero Trust principles where every access request is verified [4]. 

Layer 4: DevSecOps 

Integrates security into continuous integration and deployment pipelines. 

Layer 5: Governance 

Ensures compliance, auditing, and risk monitoring. 

Table 2 presents the defense mechanisms that may be highly useful for IT Project Teams to 

avoid Quantum threats. 

Table 2: Quantum Threat vs Defense Model 

Quantum Threats Defense Mechanisms 

Shor’s Algorithm Post-Quantum Cryptography 

Grover’s Algorithm Stronger Symmetric Keys 

Data Harvesting Quantum-safe encryption 

Cloud Vulnerabilities Zero Trust Architecture 

 

7. Implementation Roadmap 

The implementation life-cycle contains four phases as illustrated in figure 2. Each step 

followed in these four phases contributes to the overall comprehensive digital trust 

architecture. 

 

 

Fig. 2: Implementation Lifecycle 

 

Phase 1: Assessment 

• Identify cryptographic assets 

• Evaluate risks 

Phase 2: Transition 

• Adopt hybrid cryptographic models 

• Upgrade infrastructure 
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Phase 3: Deployment 

• Implement PQC algorithms 

• Integrate DevSecOps security 

Phase 4: Optimization 

• Continuous monitoring 

• Security updates 

 

8. Experimental Results and Survey-Based Validation 

8.1 Survey Design and Sample 

To validate the proposed quantum computing–driven digital trust architecture, we incorporate 

findings from recent industry surveys and empirical studies on quantum adoption, security 

perception, and organizational readiness. 

A structured survey study conducted across 96 senior IT professionals and managers from 52 

organizations (US, Canada, Europe) used structural equation modeling (SEM) to analyze 

adoption drivers and barriers [6]. Additionally, global market surveys and enterprise studies 

were considered to triangulate results. 

8.2 Key Findings Relevant to Digital Trust 

8.2.1  Adoption Readiness and Organizational Intent 

• A global enterprise survey (400 business leaders) reports: 

o 53% of organizations plan to integrate quantum computing 

o 27% are actively considering adoption [7] 

• Another dataset indicates approximately 30% global adoption/experimentation rate in 

quantum computing initiatives [8] 

Implication: 

IT project teams are transitioning from exploratory to implementation phases, making trust 

architecture critical during early adoption. 

8.2.2  Complexity as the Primary Barrier 

• Survey-based SEM analysis shows: 

o System complexity is the most significant barrier to quantum adoption [6] 

Implication: 

Your architecture’s modular trust layers (identity, cryptographic assurance, verification 

nodes) directly address this complexity by abstracting quantum processes from end-users. 

8.2.3  Security & Trust Concerns 

• Industry surveys identify security concerns as a top hurdle in quantum adoption [8] 
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• Financial sector analysis highlights quantum computing as a “high-impact risk” to 

current encryption systems [9] 

Implication: 

This validates the need for the following objectives of the proposed architecture: 

• Quantum-safe cryptography 

• Trust validation protocols 

• Continuous verification mechanisms 

8.2.4  Public and Organizational Trust Gap 

• Survey in the IT industry (around 10,000 respondents): 

o Only 38% believe quantum benefits outweigh risks [10] 

o Majority express privacy and security concerns 

Implication: 

There is a trust deficit, reinforcing the need for: 

• Transparent trust scoring 

• Explainable quantum processes 

• Auditable decision frameworks in IT teams 

8.2.5  Early-Stage Quantum Security Adoption 

• Post-quantum cryptography (PQC) deployment remains extremely low: 

o Only 0.029% adoption in real-world network traffic [11] 

Implication: 

Your architecture contributes by: 

• Providing a transition framework from classical to quantum-safe trust systems 

• Enabling incremental integration rather than full migration 

8.2.6  Market Validation of Emerging Use Cases 

• Quantum computing market expected to grow: 

o From $1.07B (2024) to $2.2B by 2027 [12] 

• 42% of companies expect >25% revenue growth from quantum initiatives [12] 

Implication: 

Strong investment trends justify: 

• Embedding trust architecture early in quantum-enabled IT systems 

• Ensuring scalability and governance readiness 

8.3 Experimental Mapping to Proposed Architecture 

Table 3 presents the various components of the proposed architecture; the evidences inferred 

in the survey and the outcome validation. 
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Table 3:  Outcome Validation 

Architecture Component Survey Evidence Validation Outcome 

Quantum Trust Layer 
Security concerns ranked as 

top barrier 
Essential for adoption 

Identity & Access Control Low PQC adoption (0.029%) 
Need for stronger 

authentication 

Trust Scoring Engine Low public trust (38%) Improves transparency 

Hybrid Classical–

Quantum Layer 
High complexity barrier Simplifies integration 

Continuous Monitoring Financial sector risk alerts Enables resilience 

 

8.4 Results and Discussion 

The technical issues faced by IT organization include Quantum hardware limitations and 

error correction challenges. The major organizational challenges are skill gaps and high costs. 

The security challenges include migration risks and legacy system issues. The combined 

survey results demonstrate that digital trust is the primary bottleneck in quantum computing 

adoption, not computational capability. While organizations show strong intent to adopt 

quantum technologies, security risks, lack of trust frameworks, and system complexity hinder 

deployment. 

The proposed architecture addresses these gaps by: 

• Introducing quantum-aware trust layers 

• Supporting post-quantum cryptographic migration 

• Enabling trust quantification and auditability 

• Facilitating secure collaboration in IT project teams 

The empirical evidence strongly supports the hypothesis that: 

A structured digital trust architecture is a prerequisite for scalable and secure adoption of 

quantum computing in IT project environments. 

Survey data confirms that organizations require: 

• Trust-centric design 

• Security-first frameworks 

• Gradual integration strategies 

Thus, the proposed model is not only theoretically sound but also aligned with real-world 

industry needs and adoption patterns. 
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9.  Conclusion 

Quantum computing introduces both disruption and opportunity in digital trust systems. 

While it weakens existing cryptographic methods, it also enables the development of 

stronger, more resilient security frameworks. IT project teams must adopt quantum-safe 

technologies and redesign trust architectures to remain secure in the evolving digital 

ecosystem. The transition to quantum-resilient trust systems requires alignment between 

technology, organizational policies and workforce capabilities. A proactive approach is 

essential to mitigate future risks. A multinational IT organization transitioning to quantum-

safe infrastructure can observe improved data protection, reduced cyber risk exposure and 

enhanced trust across distributed teams. Future research directions are Quantum-safe cloud 

systems, AI-driven trust evaluation and secure quantum networking. 
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