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Abstract. Quantum computing promises to revolutionize business 

intelligence (BI) by enhancing data processing, pattern 

recognition, and predictive analytics. Santiago-Cruz et al. (2022) 

highlight significant progress in areas such as quantum state 

engineering and entangled photons, which could significantly 

improve quantum information processing. When integrated with 

artificial intelligence (AI) and data analytics, these technologies 

can form a Quantum-Driven Business Intelligence (QBI) 

Framework, delivering exceptional computational capabilities. 

The fusion of quantum computing with AI and data analytics has 

the potential to accelerate decision-making, refine predictive 

analytics, and optimize intricate business operations. Although 

still under development, QBI frameworks might eventually 

surpass traditional BI by facilitating more effective data analysis 

and business strategies. Globally, quantum computing could 

significantly boost decision-making across diverse industries. 

Quantum algorithms can handle large datasets and enhance 

machine learning efficiency (Outeiral et al., 2020), resulting in 

more precise business insights. This technology could optimize 

resource allocation, supply chain management, and financial 

forecasting, which are vital areas for businesses in the global 

market. Moreover, quantum cryptography could enhance 

cybersecurity, ensuring secure transactions and safeguarding 

sensitive business information. Additionally, quantum 

simulations could transform the pharmaceutical and 

manufacturing sectors by speeding up drug discovery and 

materials research. Despite its potential, quantum computing still 

encounters challenges, such as hardware constraints and the 

need for industry-specific algorithms. As the technology 

progresses, businesses should remain informed to leverage its 

potential for a competitive advantage. This paper identifies key 

areas for future research. 
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Introduction: The Role of Quantum Computing 

in Business Intelligence 

This paper aims to provide insights into how 

quantum computing can enhance the business environment 

based on secondary research. Quantum computing can 

potentially revolutionize various fields, including business 

intelligence (Santiago-Cruz et al., 2022). The paper discusses 
quantum state engineering and the generation of entangled 

photons using metasurfaces, which could lead to more 

powerful and versatile quantum information processing 

(Santiago-Cruz et al., 2022). This technology, or even 

superconducting by IBM, could be applied to business 

intelligence systems, enabling more complex and faster data 

processing. In business, artificial intelligence and data 

analytics have already significantly impacted organizational 

processes and performance (Olan et al., 2022; Tripathi et al., 

2022).. In 2019, Google declared that it had reached quantum 

supremacy with its 53-qubit quantum processor, Sycamore. 
This computer tackled a sampling problem deemed nearly 

impossible for classical computers, completing the task in 

approximately 200 seconds. This feat would take even the 

most advanced supercomputers 10,000 years to accomplish. 

Integrating quantum computing with these technologies could 

further enhance their capabilities, potentially leading to more 

sophisticated business intelligence frameworks. For instance, 

quantum computing could dramatically improve the speed 

and complexity of data analysis, pattern recognition, and 

predictive modelling. While not explicitly mentioned in the 

context, a Quantum-Driven Business Intelligence Framework 

could theoretically combine the power of quantum computing 
with existing business intelligence practices. This integration 

could offer unprecedented computational power for analyzing 

vast data, optimizing complex business processes, and 

improving predictive accuracy. Nonetheless, it is crucial to 

recognize that implementing such a framework would 

necessitate considerable progress in quantum computing 

technology and its integration with current business systems. 

How can Quantum State Engineering and Entangled 

Photons Impact Quantum Information Processing for 

Business Intelligence Systems? 
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Quantum state engineering and entangled photons 

have significant potential to impact quantum 

information processing for business intelligence 
systems in several ways: Quantum metasurfaces 

enable the generation of complex entangled photon 

states that can significantly expand the possibilities 

for quantum state engineering (Santiago-Cruz et al., 

2022). This capability could allow business 

intelligence systems to perform more sophisticated 

quantum computations and simulations. Silicon 

carbide-based quantum photonic technologies offer a 

promising platform for scalable quantum 

information processing (Lukin et al., 2020). 

Integrating optically addressable spin defects with 

nanophotonic devices in SiC could enable the 
development of large-scale quantum photonic 

networks. Such networks could significantly enhance 

business intelligence systems' computational power 

and connectivity, allowing for more complex data 

analysis and decision-making processes. On-chip 

photon sources that produce highly indistinguishable 

and pure single photons with high efficiency are 

crucial for quantum information processing (Paesani 

et al., 2020). These sources, fabricated using mature 

silicon processes, could provide a reliable and 

scalable platform for implementing quantum 
algorithms in business intelligence applications. The 

high-quality photons generated by these sources 

could improve the fidelity and speed of quantum 

computations. Integrating solid-state quantum 

emitters with photonic integrated circuits offers a 

powerful approach to realizing on-chip quantum 

photonics (Kim et al., 2020). This combination could 

enable the manipulation of quantum states with high 

precision and efficiency, potentially leading to more 

robust and versatile quantum information processing 

capabilities for business intelligence systems. In 
summary, these advancements in quantum state 

engineering and entangled photon generation can 

revolutionize business intelligence systems by 

providing enhanced computational power, improved 

connectivity, and more sophisticated data analysis 

capabilities. As these technologies continue to 

mature, they may enable quantum-enhanced business 

intelligence applications that surpass the capabilities 

of classical systems. 

Globally, the advanced information technology 

sector provides a solid foundation for advancing 

quantum computing research and development. A 
pool of tech-savvy professionals facilitates an easier 

transition to quantum computing expertise.  

Identifying Research Gaps in Quantum-Driven 

Business Intelligence: 

Existing research primarily focuses on the theoretical 

aspects of quantum computing, with limited 

empirical studies on its application in business 

intelligence. There is a lack of industry-specific 

frameworks that integrate quantum-driven decision-making 

with real-world business. The study of literature infers that 

there is a need to focus on artificial intelligence use, more 
stress on big data analytics, and the revolution of Industry 4.0 

technologies in various business and sustainability contexts. 

However, the researcher has presented insights related to 

computational intelligence and decision-making in business 

from secondary research. Implementing advanced 

technologies like AI and big data analytics has shown 

potential for improving organizational performance and 

decision-making processes (Olan et al., 2022; Rodríguez-

Espíndola et al., 2022). However, there are challenges in 

integrating these technologies effectively, suggesting a 

possible research gap in exploring how quantum computing 

could enhance computational intelligence for business 
decision-making. Interestingly, while AI and big data 

analytics have been widely adopted, their implementation 

alone is insufficient for improving organizational 

performance. A complementary system that combines AI 

with knowledge sharing provides a more sustainable strategy 

for business operations in a digitized society (Olan et al., 

2022). This finding could indicate a potential area for research 

on how quantum computing might integrate with existing AI 

and knowledge-sharing systems to enhance decision-making 

capabilities further. The adoption of Industry 4.0 

technologies, including AI and big data analytics, for risk 
management in manufacturing has been studied in the UK 

context (Rodríguez-Espíndola et al., 2022). This suggests an 

opportunity to explore similar adoption patterns and potential 

benefits of quantum computing for enhanced computational 

intelligence in global businesses, particularly in 

manufacturing and other sectors. In summary, while the 

provided context does not directly address the research gap 

for quantum computing, it highlights the importance of 

advanced computational technologies in business decision-

making. This indicates a potential opportunity to investigate 

how quantum computing could further enhance 
computational intelligence and decision-making processes in 

globally across various sectors. 

Research Purpose and Scope: 

The research gap suggests addressing the research question: 

How can quantum computing be integrated with existing AI 

systems to enhance business decision-making? 

When integrated with existing AI systems, Quantum 

computing has the potential to enhance business decision-

making processes significantly. This integration can lead to 

more efficient problem-solving and data analysis capabilities, 

particularly in complex scenarios that traditional computing 

struggles to handle. Combining quantum computing and AI 

can revolutionize various aspects of business operations. For 
instance, this integration can tackle intricate energy 

challenges like optimizing power grids and improving battery 

storage in the energy sector, which are beyond traditional 

computers' capabilities. This synergy can accelerate 

innovation, providing advanced solutions that enhance the 

resilience and efficiency of energy networks, which is 

particularly relevant for the world's growing energy demands. 
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However, it is important to note that quantum 

computing is still in its initial stages and has many 

challenges, such as hardware scalability and error 
correction. Despite these obstacles, early quantum 

algorithms for AI show promise, and hybrid cloud-

edge architectures could potentially bridge the gap 

between quantum and classical systems. In 

conclusion, while integrating quantum computing 

with AI for business decision-making is still 

emerging, it holds immense potential. As quantum 

technologies mature, they could give businesses 

unprecedented computational power to solve 

complex problems, optimize operations, and drive 

innovation across various sectors. However, 

successful implementation will require addressing 
current limitations and developing strategies that 

effectively combine quantum capabilities with 

existing AI frameworks. 

Objective: Developing the Quantum-Driven 

Business Intelligence (QBI) Framework 

 

This paper suggests an introduction to a quantum-

driven business intelligence (QBI) framework that 

integrates quantum computing into decision 

intelligence. This framework encompasses the main 

components of business intelligence. 

Theoretical Background: Computational 

Intelligence and Business Analytics 

The term business intelligence is a comprehensive 

process involving collecting, integrating, analyzing, 

and presenting big volumes of data, as shown in 

Figure 1, to enable better organizational decision-

making. It encompasses technologies, tools, and 

practices to provide actionable insights to improve 

business operations and gain a competitive 

advantage (Watson & Wixom, 2007; Wu et al., 

2007). BI typically includes two primary activities: 

getting data in (data warehousing) and getting data 

out (analysis and reporting) (Watson & Wixom, 
2007). The BI architecture often consists of a data 

warehouse, data marts, analytics tools, data 

management systems, and reporting tools. Advanced 

BI technologies may include data mining, predictive 

analysis, and advanced visualization capabilities 

(Wu et al., 2007).  

Interestingly, despite the widespread adoption of BI, 

many business users still find BI software 

challenging to use and inflexible for their needs 

(Barone et al., 2010). To address this, some 

researchers propose enterprise modeling-driven 

approaches, such as the Business Intelligence Model 
(BIM), to enable business users to conceptualize 

operations and strategies more effectively (Barone et 

al., 2010). 

 

Figure 1: Business Intelligence Constituents 

 

Additionally, the emergence of Self-Service BI aims to 

empower users by providing easier access to business data and 

reducing the reliance on IT specialists (Schlesinger & 

Rahman, 2015). In conclusion, Business Intelligence is crucial 

for organizations seeking to leverage their data for improved 
decision-making and competitive advantage. As the field 

evolves, it incorporates new technologies like artificial 

intelligence and machine learning to handle increasingly 

complex datasets (Kaushik, 2022). The ongoing development 

of BI frameworks and methodologies continues to shape the 

business analytics landscape, driving innovation and 

efficiency across various industries. The increasing amount 

and intricacy of corporate data globally propel the commercial 

use of artificial intelligence in business analytics tools across 

various sectors. As artificial intelligence (AI) and machine 

learning become more prevalent, quantum computing is set to 

play a crucial role. Business intelligence helps organizations 
derive meaningful insights from vast and intricate datasets, 

providing business recommendations that are easily 

comprehensible to any business user. Computational 

Intelligence in Business utilizes AI, ML, and optimization 

techniques to support strategic decision-making. 

 

Quantum Computing Potential: Quantum computing 

enhances decision-making by leveraging speed, parallel 

processing, and quantum probability to solve complex 

problems beyond classical computing's capabilities (Tripathi 

& Bagga, 2020).These characteristics position quantum 

computing as a revolutionary tool for tackling complex 
decision-making challenges. Figure 2 illustrates the interplay 

between quantum information processing and its applications. 

The Need for Quantum-Enhanced Decision-Making:  
 

Businesses struggle with uncertainty, massive datasets, and 

complex data patterns. Quantum computing enables more 

efficient and predictive decision-making, effectively 

addressing these hurdles and enabling businesses to operate 

with greater efficiency and foresight.(Tripathi et al., 2022) 

Proposed QBI Framework: Integrating Quantum 

Computing in Business Decision-Making 

Quantum-Driven Business Intelligence (QBI) The Quantum-
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Driven Business Intelligence (QBI) framework 

introduces a ground-breaking approach to integrating 

quantum computing into business decision-making.  

The framework is comprised of the following key 
components: 

 

 Business Data Input Layer: This layer includes 

input data, such as market trends, financial data, 

and customer insights. 

 Quantum Computational Intelligence Layer: 

Here, quantum machine learning (QML), 

quantum optimization, and probabilistic decision 

models process the data. 

 Business Decision Layer: This layer focuses on 

forming strategies, setting prices, and mitigating 
risks. 

 Competitive Advantage Layer: Finally, 

businesses gain faster insights, real-time 

adaptability, and improved data-driven decision-

making capabilities. Adopting appropriate 

environment for developing the application. 

How It Works? Quantum computing's ability to 

process vast amounts of business data at 

unprecedented speeds ensures minimal computation 

lag. This enables decision-makers to obtain superior 

predictive insights, paving the way for well-informed 

and timely strategic choices. 

Figure 2 illustrates the relationship between quantum 

information processing and its practical applications, 

such as Quantum Enhanced Learning and Learning 

of Quantum Control. The diagram highlights the 

exponential increase in data processing capabilities 

and quantum computing's relevance in fields like 

artificial intelligence and business intelligence. 

Figure 2: Quantum Information Processing 

 
 

Figure 3 demonstrates that Quantum Computing 

encompasses Quantum Algorithms Grover's or Shor's 

Visualization Tools using the Business Intelligence 

Layer.  

 

 

Figure 3: The Business Intelligence Framework 

Industry Implications: How Quantum Computing 

Transforms Business Sectors 

The transformative potential of quantum computing extends 

across various industries, promising efficiency, precision, and 

innovation enhancements. By harnessing quantum-driven 

insights, industries can unlock superior decision-making 

capabilities, ultimately leading to faster responses and deeper 

data-driven strategies. 

Financial Sector: Quantum computing enhances financial 

risk modeling by enabling ultra-fast simulations and complex 
probabilistic assessments that are infeasible for classical 

computing. These capabilities allow the financial sector to 

detect fraud more effectively, refine investment strategies, 

and confidently navigate complex market dynamics. For 

example, quantum algorithms can process vast transactional 

datasets to uncover anomalies in real time, enhancing overall 

security and trust in financial systems. 

Retail & E-Commerce: In the retail and e-commerce 

landscape, quantum machine learning (QML) paves the way 

for revolutionary improvements in demand forecasting and 

customer engagement. Businesses can leverage QML to 

analyze purchasing behaviors and market trends with 
unparalleled accuracy, resulting in hyper-personalized 

recommendations and targeted marketing strategies. Such 

advancements ensure that companies meet customer needs 

more effectively while optimizing inventory management. 

Supply Chain & Logistics: Quantum optimization has 

profound implications for supply chain management and 

logistics. Complex challenges such as route planning, 

warehouse layout optimization, and demand fluctuation 

predictions can be addressed remarkably efficiently. 
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Quantum algorithms reduce computational time, 

enabling companies to respond dynamically to 

disruptions while maintaining seamless operations 
across the supply chain network. 

Healthcare: Quantum computing enables real-time 

processing of vast medical datasets, improving 

predictive diagnostics and enhancing precision 

medicine strategies. By processing genomic data, 

imaging, and patient histories at unprecedented 

speeds, quantum algorithms aid in identifying 

patterns that would remain hidden through classical 

analysis. This ensures timely and accurate diagnoses, 

improving patient outcomes and advancing medical 

research. 

Conclusion: Quantum computing elevates decision 

intelligence across industries by providing faster, 
more precise insights. From risk mitigation in 

finance to life-saving innovations in healthcare, the 

adoption of quantum technologies signals a paradigm 

shift in how businesses and sectors operate in the 

modern age. 

Limitations: Challenges in Implementing 

Quantum-Driven Business Intelligence 

 

 Theoretical Framework Only: The research 

presents a conceptual model but does not include 

empirical testing or validation with actual 
business data. This can be a future case study for 

industrial research. 

 Limited Quantum Computing Accessibility: 
Quantum technology remains early, with limited 

commercial applications in business contexts. 

 Computational Integration Challenges: 
Integrating quantum computing with business 

intelligence systems requires specialized 

infrastructure and advanced expertise. 

 Scalability Issues: The effectiveness of 

quantum-enhanced decision-making can vary 
greatly depending on the size and complexity of 

the business data involved. 

 Regulatory and Ethical Considerations: 
Using quantum-driven AI in decision-making 

may raise concerns about transparency, data 

protection, and ethical responsibility. 

Future Research Directions: Advancing 

Quantum Business Intelligence 

Quantum computing presents a promising avenue for 

future exploration in business decision-making, and 

it will make significant contributions. After 

examining numerous research papers, the researcher 

highlights several potential areas for future 
investigation: 1. Quantum Algorithms for 

Optimization: Crafting quantum algorithms to tackle 

intricate optimization challenges in areas such as 

communication, data security, supply chain management, 

logistics, and resource distribution. 2. Quantum Machine 

Learning (QML): Investigating QML methods to boost 
business expansion by utilizing a large language model 

(LLM) for predictive analytics, enhancing customer 

satisfaction, and tailoring company marketing strategies. 3. 

Quantum Computing in Financial Modeling: Quantum 

computing enhances security transactions, risk evaluation, 

portfolio optimization, and fraud detection in the banking 

sector. 4. Integration of Quantum Computing with AI: 

Exploring how quantum computing can harness vast data to 

expedite AI models, especially in natural language processing 

and decision support systems for senior management. 5. 

Quantum Computing for Sustainable Business Practices: 

Utilizing quantum simulations to optimize energy 
consumption, minimize waste, and foster sustainability in 

various industries. 6. Policy and Ethical Implications: 

Conduct research to assess the regulatory and ethical 

challenges of adopting quantum computing in business with 

a robust platform for advancing these research domains. With 

its expanding tech ecosystem and academic expertise, 

globally, it leads in applying quantum computing to business 

intelligence. 

Conclusion: The Road Ahead for Quantum-Driven 

Business Intelligence 

This research seeks to make a substantial impact on the 

application of quantum computing in business intelligence. 
The paper highlights several areas for actionable research 

insights that will assist in shaping policies that support 

quantum research applications in business. By tackling the 

subject's early stage, the potential disconnect between 

policies and public perception, and offering a 

methodologically robust framework for exploration, this 

study aims to promote more effective and adaptive policy 

development of Quantum Computing through universities. 

QC can evolve from an emerging technology into a vital part 

of the global technological infrastructure. Successfully 

integrating QC into mainstream industrial applications 
necessitates coordinated efforts to tackle security issues, 

increase awareness, and emphasize strong training 

frameworks. Methodological rigor is crucial in QC research, 

especially given the field's interdisciplinary nature, which 

facilitates more primary and secondary research. Practically 

speaking, triangulating findings from technological, policy, 

and industry viewpoints can further enhance the overall 

comprehension of the QC adoption landscape. As quantum 

computing advances, businesses and researchers must 

collaborate to develop industry-specific models that bridge 

the gap between theoretical potential and practical 

implementation. Some of the contents may match the AI 
written, but the article's author stands by its version. 
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