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Abstract-The rapid advancement of intelligent technologies has fundamentally reshaped economic systems worldwide. However, 

technological innovation alone does not automatically lead to sustainable economic development. Many economies experience 

fragmented integration between scientific advancement, intelligent technologies, and economic structures, resulting in inefficiencies, 

governance gaps, and sustainability risks. This study aims to develop a strategic framework for integrating intelligent technologies 

into sustainable economic systems beyond mere innovation adoption. This research employs a systematic literature review of high-

quality national and international scholarly articles published between 2020 and 2025, sourced from reputable academic databases. A 

thematic analysis is conducted to identify dominant research trends, integration patterns, and critical gaps related to intelligent 

technologies, economic sustainability, and governance mechanisms. The findings indicate that intelligent technologies such as 

artificial intelligence, big data analytics, and digital security systems significantly enhance economic efficiency, innovation capacity, 

and decision-making quality when integrated holistically with scientific research and sustainability-oriented economic policies. 

However, the review also reveals persistent challenges, including unequal technological access, cybersecurity vulnerabilities, 

regulatory fragmentation, and misalignment between innovation objectives and long-term economic sustainability goals. To address 

these issues, this study proposes a strategic integration framework consisting of interconnected scientific, technological, and 

economic sustainability layers. The framework emphasizes governance alignment, ethical technology deployment, and policy 

coherence as critical enablers of sustainable economic systems. This study contributes to the interdisciplinary discourse on 

technology, economics, and social science by offering a structured integration model that moves beyond innovation-centric 

perspectives. The proposed framework provides practical implications for policymakers, researchers, and industry stakeholders in 

designing resilient, inclusive, and sustainable economic systems driven by intelligent technologies. 

Keywords: Intelligent Technologies; Sustainable Economic Systems; Strategic Framework; Digital Transformation; Economic 
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1. INTRODUCTION 

The rapid evolution of intelligent technologies has become a key driver of structural change in modern economic 

systems, influencing how value is created, decisions are formulated, and production processes are organized across 

sectors. Advances in artificial intelligence (AI), big data analytics, automation, and digital infrastructures have enabled 

unprecedented levels of efficiency and innovation. However, despite these technological breakthroughs, many 

economies continue to face persistent sustainability challenges, including structural inequality, governance 

inefficiencies, environmental degradation, and digital divides. This condition indicates that technological innovation 

alone is insufficient to guarantee sustainable economic development. 

Recent scholarly work suggests that the core challenge is not the lack of advanced technologies, but the limited 

and fragmented alignment between scientific knowledge, intelligent technological systems, and sustainability-oriented 

economic objectives. Innovation-driven growth often prioritizes short-term efficiency and competitiveness while 

neglecting long-term social, ethical, and environmental implications. As a result, technological progress may exacerbate 

economic disparities, intensify systemic risks, and undermine public trust in digital transformation processes (Thakor, 

2020; Ozili, 2021). 

In response to these challenges, scholars increasingly emphasize the need for an integrative approach that aligns 

technological innovation with sustainable economic systems. Sustainable development requires not only technological 

capability but also coherent governance structures, ethical frameworks, and policy alignment that ensure intelligent 

technologies contribute to inclusive and resilient economic growth. However, existing research tends to examine 

intelligent technologies, economic performance, and sustainability as separate domains, resulting in a fragmented 

understanding of their interdependencies (Gomber et al., 2018; Hassan et al., 2021). 

Furthermore, the accelerated implementation of intelligent technologies has generated a range of emerging risks, 

such as algorithmic bias, cybersecurity exposure, fragmented regulatory environments, and gaps in institutional 

readiness. Without strategic integration, these risks may offset potential efficiency gains and weaken economic stability. 

This issue is particularly critical for emerging economies, where technological adoption often outpaces regulatory 

capacity and institutional coordination, creating sustainability and governance challenges. 

Despite the growing body of literature on digital transformation and sustainable development, comprehensive 

frameworks that systematically integrate scientific advancement, intelligent technologies, and sustainable economic 

systems remain limited. Most studies focus on technology adoption, performance outcomes, or sector-specific 

applications, while few offer a holistic strategic model that addresses governance alignment, ethical deployment, and 

long-term sustainability impacts simultaneously. 
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Accordingly, this study aims to address this gap by proposing a strategic framework for integrating intelligent 

technologies into sustainable economic systems beyond innovation-centric perspectives. By synthesizing recent high-

quality literature published between 2020 and 2025, this research seeks to identify dominant integration patterns, critical 

challenges, and enabling factors that support sustainable economic transformation. The primary contribution of this 

study lies in the development of a structured integration framework that aligns scientific knowledge, intelligent 

technological systems, and sustainability-oriented economic policies. This framework is expected to provide practical 

insights for policymakers, researchers, and industry stakeholders in designing resilient, inclusive, and future-ready 

economic systems. 

2. RESEARCH METHODS 

2.1 Research Design and Framework 

This study adopts a qualitative research design using a systematic literature review as the primary methodological 

approach. The systematic literature review is employed to examine, synthesize, and critically evaluate recent scholarly 

work related to intelligent technologies, economic sustainability, and strategic integration frameworks. This method is 

selected to ensure analytical rigor, transparency, and reproducibility in identifying research trends, conceptual patterns, 

and existing gaps within the literature. 

The research framework is structured to move beyond descriptive analysis by emphasizing thematic synthesis 

and conceptual integration. Rather than merely summarizing prior findings, this study focuses on identifying 

relationships between intelligent technologies, governance mechanisms, and sustainable economic outcomes. The 

results of the literature analysis are then used to construct a strategic integration framework that reflects 

interdisciplinary convergence among science, technology, economics, and policy. 

2.2 Data Sources and Article Selection 

The literature review is conducted using scholarly articles published between 2020 and 2025 to ensure the relevance and 

currency of the analysis. Data sources include reputable academic databases and indexing platforms such as Google 

Scholar, Scopus-indexed journals, DOAJ, and nationally accredited journals. Only peer-reviewed articles written in 

English are included to maintain international academic standards. 

The article selection process follows predefined inclusion and exclusion criteria. Inclusion criteria consist of: (1) 

studies focusing on intelligent technologies (e.g., AI, big data, digital systems), (2) research addressing economic 

sustainability, governance, or policy implications, and (3) articles providing conceptual, empirical, or analytical 

contributions. Articles that focus solely on technical implementation without economic or sustainability implications are 

excluded. 

Based on the initial search, a total of 78 articles are identified. After screening for thematic relevance, 

publication period, and methodological rigor, 45 articles remain. A full-text evaluation is subsequently conducted, 

resulting in 32 final articles selected for in-depth analysis. 

2.3 Data Analysis Technique  

The selected articles were analyzed using a thematic analysis approach. This process involved systematic coding and 

categorization of key findings into major themes, including intelligent technology integration, economic efficiency, 

sustainability challenges, governance mechanisms, and policy alignment. Each article was examined to identify its 

primary contribution, methodological orientation, and relevance to the integration of intelligent technologies within 

sustainable economic systems. 

The thematic findings were subsequently synthesized to identify dominant patterns, relationships, and critical 

gaps in the existing literature. This synthesis served as the empirical foundation for developing the proposed strategic 

integration framework, which reflects the interconnected roles of scientific knowledge, intelligent technological 

systems, and sustainability-oriented economic governance. 

The thematic clusters were identified through manual coding and thematic synthesis of the selected articles, 

following a systematic literature review methodology. Visual representations were developed to illustrate conceptual 

relationships among dominant themes and to support analytical interpretation. 

By employing a systematic and thematic analytical approach, this study ensures methodological rigor while 

providing a comprehensive understanding of how intelligent technologies can be strategically integrated to support 

sustainable economic systems. 

3. RESULTS AND DISCUSSION 

3.1 Result 

The visual representations were developed based on thematic synthesis to illustrate research density and conceptual 

relationships among dominant themes identified in the reviewed literature 
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3.1.1 Research Trends and Thematic Evolution 

The systematic review of 32 selected scholarly articles published between 2020 and 2025 reveals a significant increase 

in academic attention toward intelligent technologies and their role in economic systems. Early studies predominantly 

focused on technology adoption and digital efficiency gains. However, recent research demonstrates a clear shift toward 

sustainability-oriented integration, governance alignment, and long-term economic resilience. 

The thematic evolution indicates that intelligent technologies are no longer perceived merely as operational 

tools, but as structural components shaping economic systems. This shift reflects growing awareness that sustainable 

economic outcomes depend on how technologies are integrated within scientific, institutional, and policy frameworks 

rather than on innovation intensity alone. 

3.1.2 Key Thematic Clusters 

 

Figure 1. Key Thematic Clusters of Intelligent Technologies and Sustainable Economic Systems 

The thematic analysis identifies four dominant clusters that form the intellectual structure of the literature: 

a. Intelligent Technologies and Economic Efficiency Studies consistently highlight that artificial intelligence, data 

analytics, and automation improve productivity, decision accuracy, and resource allocation. When deployed 

strategically, intelligent technologies reduce transaction costs, enhance forecasting capabilities, and support data-

driven policymaking. 

b. Governance and Regulatory Alignment A significant portion of the literature emphasizes that technological 

effectiveness depends on regulatory coherence and institutional readiness. Fragmented governance structures often 

limit the sustainability impact of intelligent technologies, particularly in emerging economies. 

c. Sustainability and Long-Term Economic Resilience Research increasingly links intelligent technologies to 

environmental sustainability, inclusive growth, and systemic resilience. Technologies contribute positively when 

aligned with sustainability metrics, ethical standards, and long-term development objectives. 

d. Risk, Ethics, and Systemic Challenges Persistent challenges include cybersecurity threats, algorithmic bias, unequal 

access to technology, and misalignment between innovation incentives and public welfare. These risks underline the 

necessity of strategic integration rather than isolated technological deployment. 

3.1.3 Identified Research Gaps 

 

Figure 2. Research Gap 

https://creativecommons.org/licenses/by/4.0/


Proceeding of International Conference Technology, Economics, and Social Science 
Vol 1, No 1, January 2026, Page 910-914 
ISSN 3124-6087 (Media Online) 
https://journals.adaresearch.or.id/ictess 

Copyright © 2026 the authors, Page 913  
This Journal is licensed under a Creative Commons Attribution 4.0 International License 

Despite the growing literature, the review identifies a critical gap: most studies examine intelligent technologies, 

economic outcomes, or sustainability independently. Few provide an integrated strategic framework that connects 

scientific knowledge, technological systems, governance mechanisms, and sustainability objectives within a unified 

economic model. This gap forms the primary justification for the framework proposed in this study. 

3.2 Discussion 

The findings confirm that intelligent technologies can significantly enhance economic performance, but only when 

embedded within coherent governance and sustainability-oriented frameworks. Consistent with the efficient market and 

digital economy literature, when strategically embedded, intelligent technologies enhance information circulation, 

minimize asymmetries, and strengthen coordination among economic actors. 

From a structural perspective, uncoordinated technological adoption often amplifies existing inequalities and 

introduces systemic vulnerabilities. This aligns with prior research indicating that innovation-driven growth without 

governance alignment may undermine long-term sustainability. Therefore, intelligent technologies should be viewed 

not as standalone solutions but as components of broader economic systems requiring strategic coordination. 

The literature further supports the argument that sustainability acts as a moderating variable in the relationship 

between technology and economic outcomes. Economic systems that integrate intelligent technologies alongside ethical 

standards, regulatory oversight, and sustainability metrics exhibit greater resilience and public trust. Conversely, 

systems that prioritize speed of innovation over integration face heightened risks, including regulatory backlash and 

social resistance. 

These findings reinforce the need for a strategic integration model that aligns scientific development, intelligent 

technologies, and economic sustainability. Such alignment ensures that technological innovation contributes not only to 

efficiency but also to inclusive growth, institutional stability, and long-term economic value creation. 

3.3 Proposed Strategic Integration Framework 

 

Figure 3. Proposed Strategic Framework for Integrating Intelligent Technologies into Sustainable Economic Systems 

Based on the synthesis of thematic findings, this study proposes a Strategic Framework for Integrating Intelligent 

Technologies into Sustainable Economic Systems. The framework consists of three interdependent layers, designed to 

address the identified research gaps and integration challenges. 

Layer 1: Scientific and Knowledge Foundation 

This layer represents the foundation of the framework, encompassing research capacity, scientific innovation, 

and evidence-based knowledge production. Scientific rigor ensures that technological development is grounded in 

validated methodologies and aligned with societal needs. Without a strong scientific foundation, intelligent technologies 

risk becoming inefficient or misaligned with economic objectives. 

Layer 2: Intelligent Technology Systems 

The second layer includes artificial intelligence, data analytics, automation, and digital infrastructure. At this 

level, technologies function as enablers of efficiency, innovation, and decision support. Strategic integration requires 

that these technologies are designed with transparency, security, and ethical considerations embedded from the outset. 

Layer 3: Sustainable Economic and Governance Systems 

The third layer focuses on economic sustainability, governance alignment, and policy coherence. This layer 

ensures that intelligent technologies contribute to inclusive growth, environmental responsibility, and systemic 

resilience. Regulatory frameworks, institutional coordination, and sustainability indicators play a critical role in 

translating technological capability into long-term economic value. 

Cross-Cutting Enablers Across all layers, three cross-cutting enablers are essential: 

a. Governance Alignment – harmonization between technological development and regulatory institutions. 
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b. Ethical and Risk Management – addressing cybersecurity, bias, and systemic risks. 

c. Policy Coherence – ensuring consistency between innovation strategies and sustainability goals. 

This framework moves beyond innovation-centric perspectives by emphasizing integration, alignment, and long-

term sustainability. It provides a conceptual roadmap for policymakers and stakeholders to design economic systems 

that are technologically advanced yet socially and economically resilient. 

4. CONCLUSION 

This study demonstrates that intelligent technologies hold substantial potential to transform economic systems, but their 

contribution to sustainable development depends on strategic integration rather than innovation alone. Through a 

systematic literature review of scholarly works published between 2020 and 2025, this research identifies key trends, 

challenges, and gaps in the integration of intelligent technologies within economic systems. The findings reveal that 

while intelligent technologies enhance efficiency and decision-making, fragmented adoption often limits their 

sustainability impact. Governance misalignment, ethical risks, and unequal access remain persistent challenges. To 

address these issues, this study proposes a strategic integration framework that aligns scientific knowledge, intelligent 

technological systems, and sustainability-oriented economic governance. The proposed framework contributes to the 

interdisciplinary literature by offering a structured model that integrates technology, economics, and policy within a 

sustainability context. Practically, the framework provides guidance for policymakers, researchers, and industry leaders 

in designing resilient economic systems that leverage intelligent technologies responsibly and effectively. Future 

research is encouraged to empirically test the proposed framework across different economic contexts and to develop 

measurable indicators for assessing integration effectiveness. By moving beyond innovation-centric approaches, this 

study underscores that sustainable economic systems require not only advanced technologies but also strategic 

alignment, ethical governance, and long-term policy commitment. From a practical perspective, the proposed 

framework offers policy and managerial implications for emerging economies, particularly in aligning intelligent 

technology adoption with long-term economic sustainability and governance readiness. 
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