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Abstract— Governance in emerging markets is often treated as a compliance obligation. This paper reframes it as 

a strategic enabler of resilience and sustainable growth. Drawing on multisector leadership insights, the discussion 

highlights how finance transformation, operational efficiency, and human capital development embed 

transparency and accountability into organizational processes. Anchored in Institutional Theory, Resilience 

Theory, and Dynamic Capabilities Theory, the paper demonstrates how governance functions as both stabiliser 

and adaptive capability. Experience from finance, logistics, and healthcare illustrates governance’s dual role in 

safeguarding infrastructure and building trust in consumer facing sectors. These governance mechanisms reduce 

information asymmetry, strengthen investor confidence, and enhance adaptability in volatile environments. By 

positioning governance as a mission critical driver of competitiveness, the paper contributes to both academic 

discourse and executive practice. It advances a conceptual framework linking governance to transparency, 

investor confidence, resilience, and long term growth, while situating the analysis within Institutional Theory, 

Resilience Theory, and the Dynamic Capabilities Theory. The implications extend to executives, policymakers, and 

researchers seeking to understand how governance can catalyse organizational resilience in contexts marked by 

economic uncertainty, regulatory flux, and institutional fragility. 
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I. INTRODUCTION 

Organizations in emerging markets operate under persistent volatility, including fluctuating exchange rates, 

political instability, and regulatory uncertainty. These conditions undermine investor confidence and weaken 

organizational resilience (OECD, 2025). Traditional governance approaches have emphasised compliance and risk 

avoidance, yet governance is more effective when reframed as a strategic enabler of adaptability and growth, a 

position affirmed by Gordon and Ringe, 2024. 

Zimbabwe, for example, has experienced cycles of economic turbulence and institutional fragility, where 

governance reforms have been critical to stabilising investor sentiment and safeguarding supply chains. Similar 

dynamics are evident across Africa and in Latin America, where governance reforms have improved operational 

efficiency and strengthened institutional legitimacy (CAF and UNDP, 2024). 

The research gap lies in the limited exploration of governance as a resilience strategy. Much of the literature 

focuses on governance as a compliance mechanism, overlooking its potential to embed adaptability and 

competitiveness into organizational strategy. 
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The purpose of this paper is to reframe governance as a resilience enabler in emerging markets and to illustrate 

the pathways through which governance strengthens transparency, investor confidence, resilience, and 

sustainable growth. By situating governance within resilience discourse, the paper contributes to both theory and 

practice, with the pertinent question: How can governance be reframed as a resilience enabler in emerging 

markets, and through what mechanisms does it strengthen transparency, investor confidence, resilience, and 

sustainable growth? 

II. LITERATURE REVIEW AND BACKGROUND 

Traditionally governance has been framed as a compliance mechanism, ensuring adherence to laws, regulations, 

and internal controls (Lopes, Packham and Walther, 2023). However, recent scholarship positions governance as 

a strategic enabler of resilience, particularly in emerging markets where volatility and institutional fragility are 

common (Gordon and Ringe, 2024). 

The OECD (2025) emphasises that governance frameworks enhance transparency, reduce risk, and build investor 

confidence, thereby strengthening resilience in both public and private institutions. Similarly, the World Bank’s 

Worldwide Governance Indicators (2025) show that countries with stronger governance systems experience 

higher levels of economic stability and sustainable growth. 

Regional studies highlight that governance reforms in Africa have improved operational efficiency, strengthened 

supply chains, and enhanced organizational adaptability (CAF and UNDP, 2024). Finance transformation such as 

automation, standardised reporting, and system-enforced controls is increasingly recognised as a governance tool 

that supports resilience by enabling real-time decision-making and resource optimisation (Abdillah et al., 2025). 

Contrasting perspectives exist. Some scholars argue that governance frameworks can slow decision-making and 

increase bureaucratic rigidity, potentially undermining agility in fast-moving markets (Prince Dorian Rivel Bambi 

et al., 2024). Others contend that governance enhances legitimacy and trust, which are prerequisites for long-term 

competitiveness (Abdillah et al., 2025). 

Table 1: Compliance vs. Resilience Governance 

Dimension Compliance-Based Governance Resilience-Based Governance 

Primary focus Risk avoidance, rule adherence Adaptability, competitiveness 

Decision-making Bureaucratic, rigid Flexible, responsive 

Investor perception Limited trust, short-term Enhanced confidence, long-term 

Organizational impact Stability only Stability and adaptability 

(Source: Author’s synthesis based on literature review.) 

Collectively, the literature suggests that governance is not only about compliance but about embedding 

adaptability and competitiveness into organizational strategy. Yet, few studies integrate theoretical perspectives 

with sectoral evidence to demonstrate governance as a resilience enabler. This paper addresses that gap by 
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combining Institutional Theory, Resilience Theory, and DCT with practical insights from finance, logistics, 

healthcare, and human capital 

III. THEORETICAL ANCHORING 

Governance as a resilience enabler can be understood through several theoretical lenses. Institutional Theory 

emphasises the role of structures, norms, and rules in shaping organizational behaviour. In volatile markets, 

institutions that embed accountability and transparency provide legitimacy and stability, enabling organizations 

to adapt to uncertainty (Prince Dorian Rivel Bambi et al., 2024). Institutional legitimacy is particularly critical in 

emerging economies, where weak regulatory environments often undermine investor confidence. By embedding 

governance frameworks, organizations signal reliability and reduce information asymmetry, thereby 

strengthening their position in competitive markets. 

Resilience Theory complements this perspective by highlighting the capacity of systems to absorb shocks, 

reorganise, and continue functioning under stress (Abdillah et al., 2025). Governance frameworks such as finance 

transformation, compliance mechanisms, and human capital development act as resilience drivers by embedding 

adaptability into organizational processes. For example, automated reporting systems enable real-time 

decision-making, while inclusive leadership structures ensure continuity during crises. 

Additionally, Dynamic Capabilities Theory (DCT) provides a strategic lens for understanding governance as a 

capability that enables organizations to adapt, integrate, and reconfigure resources in response to volatility. 

Thereby reframing  governance as a dynamic capability, emphasising continual adaptation and reconfiguration in 

volatile environments. 

Governance mechanisms such as transparency, accountability, and stakeholder trust function as dynamic 

capabilities that allow firms to pivot under uncertainty and sustain competitiveness (Cavusgil and Deligonul, 

2025). Unlike static resources, governance practices enhance organizational agility, making them a source of 

resilience in rapidly changing environments. 

 

Figure 1: Theoretical Convergence 

(Source: Adapted from Prince Dorian Rivel Bambi et al. (2024), Abdillah et al. (2025), Cavusgil and Deligonul 

(2025)). 
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Together, these theories converge to position governance as a pathway to transparency, investor confidence, 

resilience, and sustainable growth.  

By integrating Institutional Theory, Resilience Theory, and DCT, governance is reframed not as a peripheral 

compliance obligation but as a mission-critical enabler of organizational adaptability and competitiveness. 

IV. CONCEPTUAL FRAMEWORK 

Governance can be conceptualised as a dynamic system that enables resilience through interconnected 

mechanisms.  

The framework advanced in this paper illustrates the pathway from governance structures to sustainable growth 

in emerging markets: 

Governance → Transparency 

Strong governance frameworks embed system-enforced controls, standardised reporting, and accountability 

mechanisms. These practices enhance transparency, reducing information asymmetry between organizations and 

stakeholders (OECD, 2025). For instance, automated compliance systems in financial institutions have been shown 

to increase investor trust by providing consistent, verifiable data. 

Transparency → Investor Confidence 

Transparent operations build trust with investors, regulators, and communities. Evidence shows that 

organizations with clear governance practices attract more stable investment flows and reduce capital flight in 

volatile markets (World Bank, 2025). In Latin America, governance reforms in supply chain management have 

been linked to increased foreign direct investment (CAF and UNDP, 2024). 

Investor Confidence → Resilience 

Investor confidence strengthens organizational resilience by ensuring access to capital, enabling long-term 

planning, and reducing vulnerability to shocks. In emerging markets, this confidence is critical for navigating 

economic volatility.  

For example, firms with strong governance structures were better able to secure financing during the COVID-19 

pandemic, enabling them to sustain operations despite disruptions (Dube, 2025). 

Resilience → Sustainable Growth 

Resilient organizations adapt to disruptions, optimise resource allocation, and maintain competitiveness. 

Governance thus becomes a growth enabler, positioning firms for sustainable expansion in consumer markets 

(Abdillah et al., 2025). In Sub-Saharan Africa, governance reforms in energy and logistics sectors have 

demonstrated how resilience translates into long-term competitiveness and market stability. 
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Figure 2: Governance as a Pathway to Sustainable Growth 

(Source: Author’s own conceptualisation) 

This conceptual framework positions governance not as a compliance obligation but as a strategic driver of 

resilience and growth. By integrating financial transformation, operational efficiency, and stakeholder trust, 

governance creates a unified model for sustainable impact in emerging economies. 

V. DISCUSSION  

The discussion builds on lived experience and sectoral insights to illustrate governance not as a peripheral 

compliance mechanism, but as a dynamic enabler of resilience in volatile environments. The analysis draws from 

practical leadership encounters across finance, logistics, healthcare, and human capital, where governance 

reforms have consistently functioned as both stabilising structures and adaptive capabilities. These experiences 

affirm the theoretical synthesis advanced earlier: governance embeds legitimacy through institutional norms, 

equips organizations to absorb shocks and reorganise under stress, and enables continual reconfiguration of 

processes and resources in response to uncertainty. By situating governance within real-world contexts marked 

by economic turbulence and institutional fragility, the discussion demonstrates how governance operates 

simultaneously as a stabiliser of systems and a builder of trust, thereby reframing it as mission-critical to resilience 

and sustainable growth in emerging markets. 

Building on this foundation, the following subsections first examine governance as a strategic driver of resilience 

and then explore its manifestation across four key domains: finance transformation as a driver of investor 

confidence, operational efficiency as a safeguard for supply chains, governance in consumer-facing sectors as a 

trust builder, and human capital development as a resilience enabler through inclusive leadership. Together, these 

perspectives highlight governance’s versatility, underscoring its dual role as both stabiliser and adaptive capability 

across diverse industries. 
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1. Governance as a Strategic Driver of Resilience 

Governance in emerging markets must be understood as a dynamic enabler of resilience rather than a static 

compliance mechanism. By embedding accountability, transparency, and system-enforced controls, governance 

creates legitimacy and stability in contexts marked by volatility, as corroborated by Prince Dorian Rivel Bambi et 

al., (2024). Institutional Theory explains this legitimacy: governance frameworks embed norms and rules that 

reduce uncertainty and strengthen trust. Resilience Theory adds that governance equips organizations to absorb 

shocks and reorganise under stress (Abdillah et al., 2025). DCT reframes governance as a capability that allows 

firms to continually reconfigure processes and resources to sustain competitiveness (Cavusgil and Deligonul, 

2025). Together, these perspectives position governance as both stabiliser and adaptive force. 

2. Finance Transformation and Investor Confidence 

Finance transformation is a critical governance capability. Automated reporting, strategic budgeting, and 

compliance frameworks embed transparency into financial operations, reducing information asymmetry and 

aligning with international standards (OECD, 2025). Institutional Theory highlights how these practices build 

legitimacy with investors, while Resilience Theory shows they enable continuity during financial shocks. From a 

DCT perspective, finance transformation is not a static infrastructure but a capability that allows firms to 

reconfigure financial systems to meet changing investor expectations. In Latin America, governance reforms in 

financial reporting have been linked to increased investor trust and more stable capital flows (CAF and UNDP, 

2024). 

3. Operational Efficiency and Supply Chain Resilience 

Governance reforms enhance operational efficiency by embedding compliance and transparency into 

procurement and logistics. Evidence from Sub-Saharan Africa shows that governance reforms during the 

COVID-19 pandemic reduced supply chain disruptions (Dube, 2025). Institutional Theory explains this as 

governance embedding rules that legitimise procurement practices. Resilience Theory frames it as the ability to 

absorb shocks and reorganise supply chains. DCT strengthens the argument: governance enables firms to adapt 

procurement strategies, renegotiate contracts, and reconfigure supply chains under stress. 

4. Governance in Consumer-Facing Sectors 

Healthcare and pharmaceutical industries illustrate how governance strengthens resilience in consumer-facing 

sectors. Standardised reporting and compliance frameworks improve decision-making visibility and redirect 

resources toward staff development (World Bank, 2025).  

Institutional Theory explains how governance builds legitimacy with regulators and communities. Resilience 

Theory highlights how governance enables continuity in patient care during crises. DCT reframes governance as a 

capability that allows healthcare organisations to adapt to regulatory changes, patient expectations, and market 

volatility. In Asia, governance reforms in healthcare have been associated with improved patient trust and reduced 

litigation costs (Abdillah et al., 2025). 
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5. Human Capital Development and Inclusive Leadership 

Governance extends into human capital through HR policies, succession planning, and leadership development. 

Inclusive leadership frameworks, emphasised by the African Union, are increasingly recognised as resilience 

drivers in youth-heavy labour markets (CAF and UNDP, 2024). Institutional Theory explains how governance 

legitimises leadership structures. Resilience Theory highlights how governance enables continuity through 

succession planning. DCT reframes governance in human capital as a capability for reconfiguring leadership and 

organisational culture to adapt to demographic shifts and workforce expectations. 

Beyond sector-specific insights, a comparative perspective reveals governance’s versatility across industries, 

highlighting its dual role as both stabiliser and trust builder. For executives navigating uncertainty in emerging 

markets, governance must be treated not as a peripheral safeguard but as a mission-critical capability. One that 

embeds transparency, builds investor confidence, and enables organizations to adapt with resilience in the face of 

volatility. 

V.1 CROSS-SECTOR COMPARISON 

A comparative perspective highlights governance’s versatility. In capital-intensive sectors such as energy and 

logistics, governance safeguards infrastructure and investment. In consumer-facing sectors such as healthcare and 

retail, governance builds trust and adaptability to customer needs. Institutional Theory explains governance as 

embedding legitimacy across sectors. Resilience Theory frames governance as enabling continuity under stress. 

DCT shows governance as a capability that allows continual renewal of processes across diverse industries. This 

dual role demonstrates governance as both a macro-level stabiliser and a micro-level trust builder. 

Taken together, the three theoretical lenses provide a comprehensive understanding of governance as a resilience 

enabler. Institutional Theory explains how governance frameworks embed legitimacy, rules, and accountability, 

reducing uncertainty and strengthening trust among stakeholders. Resilience Theory highlights governance as the 

mechanism through which organizations absorb shocks, reorganise, and maintain continuity under stress. 

Dynamic Capabilities Theory advances this by showing governance as an adaptive capability, enabling firms to 

reconfigure financial systems, supply chains, and leadership structures in response to volatility (Cavusgil and 

Deligonul, 2025). When combined, these perspectives demonstrate that governance is not only a stabilising force 

but also a transformative capability that bridges institutional legitimacy with organizational adaptability, 

positioning it as the cornerstone of resilience in emerging markets. 

Table 2: Governance Roles Across Sectors 

Sector Type Governance Role Primary Mechanism 

Public Sector Regulatory compliance and accountability Laws, policies, regulations 

Private Sector Value creation and risk management Corporate policies, board oversight 

Non-Profit Sector Mission alignment and transparency Donor reporting, ethical standards 

Financial Sector Risk control and financial stability Audits, compliance frameworks 

(Source: Author’s synthesis based on sectoral evidence from logistics, energy, healthcare, and retail.) 
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Importantly, the lessons drawn from governance in capital-intensive sectors such as energy and logistics are 

scalable, offering transferable practices that can be adapted to consumer-facing industries like healthcare and 

retail, where trust and responsiveness are paramount. The sectoral evidence further illustrates governance’s dual 

role. In capital-intensive industries such as energy and logistics, governance safeguards infrastructure and 

investment by embedding compliance and transparency into procurement and operational systems. Here, 

governance functions primarily as a stabiliser, ensuring continuity of large-scale operations. In contrast, in 

consumer-facing sectors such as healthcare and retail, governance builds trust and adaptability by legitimising 

service delivery and enabling rapid responses to regulatory and market changes. This contrast underscores 

governance’s versatility: it is simultaneously a macro-level stabiliser in capital-intensive contexts and a 

micro-level trust builder in consumer-oriented industries. 

V.2 LIMITATIONS  

Despite its potential, governance reforms face limitations. Resource constraints, political interference, and uneven 

adoption across sectors can undermine effectiveness. Smaller firms may lack resources to implement automation, 

while political dynamics may weaken procurement transparency. 

VI. IMPLICATIONS 

For Executives 

 Embed governance across finance, operations, and human capital as a strategic capability. 

 Align governance with transparency and adaptability to strengthen investor confidence. 

 Prioritise reforms that integrate digital tools, ESG frameworks, and inclusive leadership. 

For Policymakers 

 Strengthen regulatory frameworks and promote procurement transparency. 

  Incentivise adaptive governance practices that build institutional legitimacy. 

 Embed resilience capacity and dynamic capabilities into national governance reforms. 

For Researchers 

 Empirically test governance–resilience linkages across diverse contexts. 

 Explore interactions between institutional legitimacy, resilience mechanisms, and dynamic capabilities. 

 Conduct comparative studies across Africa, Latin America, and Asia to validate governance’s dual role. 

VII. CONCLUSION 

This paper has argued that governance must be reframed as a strategic enabler of resilience in emerging markets. 

Rather than being treated as a peripheral compliance mechanism, governance should be understood as a 

mission-critical driver of transparency, investor confidence, adaptability, and sustainable growth. 

The conceptual framework advanced (Governance → Transparency → Investor Confidence → Resilience → 

Sustainable Growth) integrates three complementary theoretical perspectives. Institutional Theory explains how 
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governance embeds legitimacy and accountability, reducing uncertainty and strengthening trust. Resilience 

Theory highlights governance as the mechanism through which organizations absorb shocks, reorganise, and 

maintain continuity under stress. Dynamic Capabilities Theory advances this by showing governance as an 

adaptive capability that enables firms to reconfigure financial systems, supply chains, and leadership structures in 

response to volatility (Cavusgil and Deligonul, 2025). 

Evidence from multi-sector leadership in logistics, healthcare, and energy illustrates how governance reforms 

reduce costs, safeguard supply chains, and reinforce organizational culture. These examples demonstrate that 

governance is not only a stabilising force but also a transformative capability that bridges institutional legitimacy 

with organizational adaptability. 

For executives, the implication is clear: governance must be treated as a mission-critical enabler of resilience, 

embedded across finance, operations, and human capital. For policymakers, strengthening governance 

frameworks can catalyse economic stability and investor trust. For researchers, further exploration of 

governance–resilience linkages across diverse contexts will deepen understanding of how institutions adapt and 

thrive in uncertainty. 

Ultimately, governance is the cornerstone of resilience in emerging markets. Organizations that embed 

accountability, transparency, and trust into their strategies are better equipped to withstand shocks, optimise 

resources, and deliver sustainable impact. By integrating theoretical synthesis with sectoral evidence, this paper 

advances both academic discourse and executive practice. 

VIII. CONTRIBUTION TO SCHOLARSHIP AND PRACTICE 

This paper advances both theoretical and practical understanding of governance as a resilience enabler in 

emerging markets. Its contributions are threefold: 

1. Theoretical Contribution 

By integrating Institutional Theory, Resilience Theory, and Dynamic Capabilities Theory, the paper reframes 

governance not as a static compliance mechanism but as a dynamic capability. While the analysis is 

experience-driven rather than data-driven, this perspective offers distinctive value by capturing practical realities 

and leadership insights that are often overlooked in quantitative studies, thereby enriching both scholarly 

discourse and executive practice. This synthesis demonstrates how governance simultaneously embeds 

legitimacy, enables continuity under stress, and supports adaptive reconfiguration in volatile environments. 

2. Practical Contribution 

Evidence from finance, logistics, healthcare, and human capital illustrates governance’s dual role as both stabiliser 

and trust builder. The sectoral analysis shows how governance safeguards infrastructure in capital-intensive 

industries while enabling adaptability and stakeholder trust in consumer-facing sectors. 
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3. Policy Contribution 

The findings provide actionable insights for policymakers in emerging markets. Strengthening governance 

frameworks, embedding transparency in procurement, and incentivising adaptive practices can catalyse economic 

stability, investor confidence, and institutional legitimacy at the national level. 

Together, these contributions position governance as a cornerstone of resilience in emerging markets, bridging 

academic discourse with executive practice and policy reform. Ultimately, this work affirms that governance is not 

merely a mechanism of compliance, but a legacy-driven capability. One that empowers organizations and nations 

to withstand volatility, inspire trust, and chart pathways toward sustainable impact. 
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Abstract— This paper presents an advanced hybrid deep learning-based Intrusion Detection System (IDS) for 

web applications using a combination of Convolutional Neural Networks (CNN) and Long Short-Term Memory 

(LSTM) networks. The proposed model leverages CNN for spatial feature extraction and LSTM for capturing 

temporal dependencies in sequential network traffic data. With the rapid increase in sophisticated cyberattacks 

such as SQL Injection (SQLi), Cross-Site Scripting (XSS), and Distributed Denial of Service (DDoS), traditional 

signature-based and rule-based IDS systems fail to provide adequate protection, especially against zero-day 

attacks. The experimental results demonstrate that the proposed CNN–LSTM model achieves an accuracy of 

97.37%, a recall of 98.42%, and a low false positive rate of 2.88%, making it highly reliable for real-time intrusion 

detection. The system is scalable, efficient, and capable of adapting to evolving cyber threats, making it suitable for 

deployment in modern web-based environments. 

Keywords— Intrusion Detection System (IDS), CNN, LSTM, Deep Learning, Cybersecurity, Web Security, Hybrid 

Models 

I. INTRODUCTION 

With the exponential growth of web technologies, web applications have become an integral part of modern digital 

infrastructure, supporting services such as e-commerce, online banking, cloud computing, and social networking. 

However, this rapid expansion has also increased the attack surface for cybercriminals. 

Common web-based attacks include: 

 SQL Injection (SQLi) 

 Cross-Site Scripting (XSS) 

 Distributed Denial of Service (DDoS) 

 Remote Code Execution (RCE) 

Traditional IDS systems rely on: 

 Signature-based detection (known attack patterns) 

 Rule-based mechanisms 

Limitations of Traditional IDS: 

 Inability to detect zero-day attacks 

 High false positive rates 
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 Poor adaptability to new attack patterns 

To overcome these challenges, deep learning techniques have emerged as a powerful solution. This research 

proposes a hybrid CNN–LSTM model that combines: 

 CNN → Extracts spatial patterns from network traffic 

 LSTM → Learns temporal relationships in sequential data 

The goal is to develop a highly accurate, efficient, and real-time intrusion detection system. 

II. LITERATURE REVIEW 

Recent studies in intrusion detection have explored various machine learning and deep learning techniques. 

Hybrid models have shown significant improvements over standalone models. 

Research Gap 

 Need for a model that balances accuracy, efficiency, and real-time performance 

 Reduction of computational overhead while maintaining high detection rates 

III. METHODOLOGY 

The proposed system follows a structured pipeline for intrusion detection: 

1. Data Collection 

 Datasets used: 

o NSL-KDD 

o CICIDS2018 

 These datasets contain both normal and malicious traffic data. 

2. Data Preprocessing 

 Removal of missing/null values 

 Normalization and scaling of features 

 Encoding categorical variables 

 Noi 

 se reduction 

3. Feature Selection 

 Important features are selected to reduce dimensionality 

 Improves model performance and reduces training time 
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4. Model Architecture 

The proposed CNN–LSTM model consists of: 

 CNN Layer 

o Extracts spatial features 

o Uses convolution and pooling layers 

 LSTM Layer 

 Captures temporal dependencies 

 Handles sequential data effectively 

 Performs classification (attack vs normal) 

 Fully Connected Layer 

5. Training Process 

 Loss Function: Categorical Cross-Entropy 

 Optimizer: Adam 

 Epochs: Tuned for optimal performance 

 Batch Size: Optimized experimentally 

6. Evaluation Metrics 

 Accuracy 

 Precision 

 Recall 

 F1 Score 

 False Positive Rate (FPR) 

IV. RESULTS 

Accuracy: 97.37%, Precision: 89.33%, Recall: 98.42%, F1: 93.66%, FPR: 2.88%. 

Metric Value 

Accuracy 97.37% 

Precision 89.33% 

Recall 98.42% 

F1 Score 93.66% 

FPR 2.88% 

V. CONCLUSION 

This research successfully developed a hybrid CNN–LSTM-based intrusion detection system that significantly 

improves detection accuracy and reduces false positives. The integration of spatial and temporal learning enables 

the system to effectively identify both known and unknown cyber threats. 
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VI. FUTURE WORK 

Future enhancements can further improve the system: 

 Integration with IoT-based environments 

 Deployment in real-time cloud-based systems 

 Use of Explainable AI (XAI) for model transparency 

 Optimization for low-resource devices 

 Integration with blockchain for secure logging 

 Use of transformer-based models for improved performance 
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