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Abstract

Modern supply chains are dynamic systems that require fast and well-informed decision-making.
Business Intelligence systems have become essential tools, enabling real-time decision-making
processes through data analytics. This article explores the positive effects of Bl tools on real-time
supply chain decision-making, particularly in managing supply situations, reducing inventory costs,
and achieving environmental savings. From the research findings, it can be concluded that these
technologies bring decision-making efficiencies to companies and promote cooperation with all
stakeholders in the supply chain, creating the agility and responsiveness required in today’s unstable
markets.
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1. Introduction

As business environments move quickly, companies are increasingly setting supply chain
management, the function, and competitive advantage of which, as the main priority of their
strategies. The rise of globalization together with e-commerce and changing customer behavior gives
the supply chain a new dimension (Li, Chi, Hao, & Yu, 2018). Consequently, firms’ employees need
to make sound decisions rapidly to address various issues facing them in real-time supply chain
management.

Business Intelligence (BI) has been one of the game-changing tools in this domain, which has the
capability to innovate the decision-making processes in the supply chain area. BI includes different
technologies, applications, and practices for the acquisition, integration, analysis, and the
presentation of the company’s business information (Ramakrishnan, Khuntia, Kathuria, & Saldanha,
2020). Firms can extract valuable information and knowledge from the large amount of data with the
help of BI technology that helps them to make more accurate predictions, optimize the allocation of
resources as well as react quickly to market changes (Adewusi et al., 2024).
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During the last few years, the integration of BI into supply chain management has been one of the
most fascinating topics among practitioners and researchers alike. Indeed, several studies have
already demonstrated that BI positively influences many areas of supply chain performance,
including inventory management, demand forecasting, and supplier relationship management
(Aunyawong, Waiyawuththanapoom, Pintuma, & Sitthipo, 2020). However, the role of Bl in enabling
supply chains to make decisions in real time remains a field worthy of further investigation.
During the last few years, the integration of BI into supply chain management has emerged as one of
the most compelling areas of research and practical implementation. The significance of this research
lies in its potential to address critical gaps in our understanding of how real-time decision-making
capabilities can transform supply chain operations in an increasingly volatile business environment.
While several studies have demonstrated Bl's positive influence on various aspects of supply chain
performance, including inventory management, demand forecasting, and supplier relationship
management [4], the specific mechanisms and impacts of BI on real-time decision-making
capabilities remain understudied, despite their crucial importance in modern supply chain
management.
In supply chain management, real-time decision-making capability refers to analysis of data for
informed choices upon events unfolding, rather than from historical information or periodic reports.
This aspect has become of greater essence in contemporary business environments which demand
accelerated speeds wherein any delays in decisions imply missed opportunities, increased costs, or
dissatisfied customers. Although efficiency has a huge potential to make supply chains more real-
time and efficient in their decision-making ability, how it happens and what the eventual effects are
little understood.
This research paper attempts to fill the void by examining the relationship between BI and real-time
decisions in supply chain management. Specifically, we try to answer the following research
questions:
1. To what degree does the implementation of BI tools and techniques affect the speed and
quality of real-time decision-making in supply chain management?
2. What are the main challenges and hurdles to leveraging BI effectively for real-time supply
chain decisions?
3. How are the benefits of real-time decision-making powered with BI reflected in tangible
improvements of supply chain performance, as well as general business outcomes?

To answer these questions, we will adopt a combined approach-a wide literature review and case
studies of organizations that have implemented BI solutions for the real-time management of supply
chains. Based on the fusion of inputs from theoretical frameworks and practical applications, we try
to achieve a fine-grained understanding of the role of BI in enhancing real-time decision-making
capabilities within supply chains.

Our methodology combines a comprehensive literature review with carefully selected case studies
representing diverse industries and supply chain contexts. The case studies were chosen based on
three key criteria: (1) successful implementation of BI for real-time decision-making, (2) availability
of quantifiable performance metrics, and (3) representation of different supply chain challenges and
contexts. This approach ensures that our findings have broad applicability while maintaining
analytical depth.

The findings from this study contribute to the growing literature on BI and supply chain management,
thereby benefiting academics and practitioners alike. For researchers, this study will identify
promising avenues for future investigations and may assist in highlighting potential blind spots in
current understanding. Our research will provide guidance for business leaders and supply chain
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professionals on how BI tools and techniques can be leveraged effectively to better support real-time
decision-making processes that drive superior supply chain performance.

As organizations continue to address increasing complexities in international supply chains and strive
to satisfy the ever-growing expectations of customers, there will be a continually increasing reliance
on informed decision-making in real-time. With BI influencing this very capability, a study of how
BI influences this key capability is consequentially aimed at shedding light on a major driver of
competitive advantage within the contemporary business environment.

For the rest of this paper, the structure will be as follows. In Section 2, we discuss the role of BI in
supply chain, in Section 3, we cover the Impact of BI on real-time decision-making in supply chains.
In Section 4, we show case studies in real-time supply chain decision-making using BI. In addition,
section 5 presents the challenges in implementing BI for real-time decision-making. The paper is
summarized in Section 6, where findings are derived and suggestions for further research are offered.

2. The Role of BI in Supply Chains

Bl is probably one of the most indispensable tools in modern supply chain management, as it allows
an organization to change huge volumes of data into actionable insight. This section depicts the
multidimensional role of BI in enhancing supply chain operations and decision-making processes.

2.1 Data Integration and Visibility

BI primarily works within a supply chain context to integrate data from various sources across the
whole supply network. This includes data from suppliers to manufacturers and on to distributors and
retailers, but it also involves external data, such as market trends and weather forecasts. The
integration of these different information streams provides a big-picture view for the supply chain
manager, who can then identify bottlenecks and inefficiencies and opportunities for improvement
(Unhelkar et al., 2022).

2.2 Demand Forecasting and Inventory Optimization

BI tools are intrinsic in achieving an improvement in the accuracy of demand forecasting. It would
analyze historical sales, market trends, and all relevant factors to come out with more realistic
predictions of demand. This, in turn, will increase the capability of organizations to maintain
optimum levels of inventory so as not to face stockout situations or at least reduce excess inventory
costs related to carrying too much inventory on hand (Keith, 2023). For instance, a study by El
Jaouhari et Al. (El Jaouhari et al., 2022) found that companies utilizing BI for demand forecasting
experienced a 15-20% reduction in inventory holding costs.

2.3 Supplier Performance Management

BI allows an enterprise to better track and assess the performance of a supplier. Using data on delivery
time, quality metrics, and pricing, enterprises can identify who is the best supplier and troubleshoot
any problems with underperforming supplies. The result of these data-driven supplier relationships
has been improved reliability and cost efficiency in supply chains (Tsai et al., 2021).

2.4 Risk Management and Mitigation

Some of the important means of identification and mitigation of supply chain risk in an increasingly
complex and volatile global business environment are BI tools. Organizations can detect early signs
of potential disruptions through analysis of patterns and anomalies in supply chain data and take
proactive measures to mitigate their impact. Bl systems, for instance, alert managers to geopolitical
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events or natural disasters that may affect key suppliers well in advance, allowing them to consider
options for contingency (Aljohani, 2023).

2.5 Performance Measurement and Continuous Improvement

BI comes out with extensive functionality for the measurement and analysis of supply chain
performance on a range of KPIs. For example, organizations can observe progress towards achieving
strategic objectives, find opportunity areas, or better their data-driven decisions to enhance the overall
supply chain efficiency. Kamble et al. (Kamble & Gunasekaran, 2020) reported that companies using
BI for performance measurement indicated an improvement in overall supply chain efficiency of 10-
15%.

2.6 Real-time Decision Support

Arguably, the most important role BI can play in supply chains is facilitating real-time decision-
making. Since BI systems could process and analyze large volumes of data in near real-time, they are
able to provide insights to supply chain managers up to the minute, enabling their quick responses to
changes in conditions. Such agility becomes all the more critical in industries where demands are
highly volatile or when the product life cycle is short (Rane & Narvel, 2022).

2.7 Predictive and Prescriptive Analytics

Advanced BI systems also deploy predictive and prescriptive analytics. Predictive analytics projects
future trends and behaviors using historical data and statistical algorithms. On the other hand,
prescriptive analytics goes further by advocating optimal courses of action. These advanced analytics
can be leveraged in supply chain management to forecast equipment failure, route optimization, or
determining the best response to supply disruptions (Katsaliaki, Galetsi, & Kumar, 2022).

2.8 Collaboration and Information Sharing

BI platforms often serve as the central information-sharing platform across the supply chain. With a
common repository and visualization, BI allows various groups within an organization, along with
value-chain partners, to communicate more effectively. The better information flow may translate
into improved coordination, reduced lead times, and much stronger responsiveness to customer needs
(Nousiainen, 2024).

Figure 1 concludes BI roles and is gaining significance in today's supply chain management.
Integrating data, visibility, accuracy of forecast, and the ability to make real-time decisions, BI
empowers organizations to create better supply chains-efficient, resilient, and responsive. As
technology evolves further, BI will play a greater role in supply chains, opening larger avenues for
optimization and competitive advantage.

3. Impact of BI on Real-Time Decision-Making in Supply Chains

The flow of information within a business intelligence-enabled real-time decision-making process in
supply chain management is demonstrated in figure 2. It involves the supplier sending inventory data
to the very manufacturer, where this information, together with production data, is housed on a central
data warehouse. In turn, it forwards these data to the BI platform for analysis for inventory levels,
demand forecasts, and other key performance indicators. The BI platform processes this data and
feeds it, in real time, to the decision-makers for warnings, such as on the stock level or on the trend
shift in demand.
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Figure 1. How BI integrates various data sources and analytics tools to enable real-time decision-
making in supply chain management.
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Figure 2. The flow of information in a Bl-enabled real-time decision-making process in supply
chain management.
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Based on these insights, decision-makers take immediate action by commanding the logistic team
with necessary adjustments in supply chain operations. For instance, they will reorder stock or reroute
shipment instructions based on real-time data. The logistics team confirms the orders and the status
of the shipping with suppliers to make any possible changes. The information about updated shipping
and tracking goes downstream again to the BI platform. It keeps following the situation and updates
the decision-makers with up-to-the-minute information, keeping the supply chain agile and
responsive due to fluctuations in demand and other variables.

Integration of BI into supply chain management has revolutionized the ways in which organizations
approach the issue of real-time decision-making. The section discusses and explore the multi-faceted
impact of BI on enhancing the speed, accuracy, and effectiveness of real-time decisions in supply
chain operations:

3.1 Accelerated Decision-Making Process

One of the most important ways in which BI is changing real-time decision-making involves the
significant reduction in data gathering, analysis, and action based on information. Most traditional
processes of decision-making involved tedious data collection and manual analysis, hence setting up
delays that often proved costly in fast-moving supply chain environments. However, BI systems
automate much of this process, hence giving decision-makers instant access to relevant, current
information (Ilmudeen, 2022).

For instance, a study by Alzghoul et al. (Alzghoul, Khaddam, Abousweilem, Irtaimeh, & Alshaar,
2024) found that organizations applying BI solutions derived operational decisions with a reduction
of time by up to 60%. This acceleration provides an avenue for the supply chain managers to give
quick responses to issues just beginning to unfold in the demand surge or disruptions in supply,
thereby minimizing any possible negative impact.

3.2 Enhanced Decision Accuracy

BI solutions significantly enhance the precision of real-time decisions through a more rounded and
detailed view of the supply chain environment. Integrating information from various sources, Bl
systems apply advanced analytics to pinpoint patterns and relationships that can be somewhat obscure
through traditional ways of analyzing data.

For example, firms using BI in supply chain decisions have a 25% improvement in forecast accuracy
compared with firms using traditional methods, according to Jafari et al. (Jafari, Zarei, Azar, &
Moghaddam, 2023). This increase in forecast accuracy shall enable easy inventory control, efficient
use of resources, and overall performance in terms of supply chain management.

3.3 Data-Driven Decision Culture

BI implementation brings a culture of fact-based decision-making across organizations. This enables
the decision-maker to arrive at decisions based on tangible current data, rather than intuitively or by
experience. This may well achieve far more uniform and objective choices down the value chain.
Hosen et al. (Hosen et al., 2024) demonstrated that organizations with mature implementations of BI
would be more likely to have a data-driven decision-making culture and thus perform better in overall
performance and competitiveness.

3.4 Proactive Problem-Solving

BI systems enable the organization to move towards proactive rather than reactive decision-making
in supply chain management. Application of predictive analytics, put together with real-time
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monitoring, permits the organization to realize any potential issues before they blow up into big
problems.

For example, BI can warn managers of impending stock-outs by analyzing the inventory position
against forecasted demand. It thus allows them to take pre-emptive actions to avoid possible delays.
Modgil et al. (Modgil, Singh, & Hannibal, 2022) reported a 30% reduction in supply chain disruption
by companies using BI proactively compared to traditional methods.

4. Case Studies in Real-Time Supply Chain Decision-Making Using BI

The case studies presented here were selected through a systematic process focusing on organizations
that have successfully implemented BI solutions for real-time supply chain decision-making. The
selection criteria included:
e Demonstrated successful implementation with quantifiable results
Diverse industry representation
Various scales of operation (global to regional)
Different aspects of supply chain management
Availability of detailed implementation data and performance metric.

4.1 Case Study 1: Procter & Gamble - Demand-Driven Supply Network

Procter & Gamble is a multinational consumer goods corporation. Demand-Driven Supply Network
(DDSN) powered by advanced BI tools was implemented to improve the responsiveness and
efficiency of its supply chain (Karim, Tahera, & Nasrin, 2020).

Implementation:
e Integrate data from point-of-sale systems, inventory levels, and production schedules into one
BI platform.

e Real-time dashboards show demand patterns and inventory levels across the network to
supply chain managers.

e Predictive analytics deployed to forecast fluctuations in demand and optimize production
schedules.
Results:

e Reduced out-of-stock incidents by 35% * Reduced overall inventory levels by 20%.

e Saved $1.2 billion annually from supply chain costs.

Implementation Challenges:

o [Initial resistance from regional management teams accustomed to traditional forecasting
methods

o Data integration issues across multiple legacy systems

e Training requirements for staff to utilize new BI tools effectively

Detailed Performance Metrics:

e Reduction in forecast error from 38% to 10%

e 35% reduction in out-of-stock incidents

e 20% reduction in inventory carrying costs

e $1.2 billion annual savings in supply chain costs

e 15% improvement in perfect order fulfillment rate

Key Takeaway: The case of P&G illustrates how BI can support supply chains to move away
from push-based strategies toward pull-based ones because it works out faster and leaner.
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4.2 Case Study 2: Amazon - Dynamic Pricing and Inventory Management

For instance, the giant e-store Amazon uses sophisticated BI systems to rapidly identify price and
inventory conditions of a constantly changing array of commodities across the store (Bouakel &
Zerbout, 2021).

Implementation:
e A real-time BI system monitored competitor prices, inventory levels, and customer
behavior.

e Applied machine learning algorithms on coming demand and dynamic price setting.

e Displaying a single dashboard to category managers for tracking and overruling automatic
decisions at the right places.

Benefits:

e 20% profit margin improvement in competitive items.

e 30% reduction in excess inventory.

e 15% increase in customer satisfaction scores.

Key Takeaway: This case shows that BI can enable a company to take action much faster in

response to the dynamic marketplace while optimizing almost in real time.

4.3 Case Study 3: Walmart - Predictive Maintenance and Fleet Management

Walmart, the one of the largest retailers in the world, opted to minimize the concept of "downtime"
and further optimized transportation operations by integrating a BI-driven Predictive Maintenance
System into their trucking fleet (Liu, 2022).
Implementation:
e Installation of IoT sensors on trucks to monitor, in real time, the performance of the
vehicles and the behavior of the drivers.
e Developed a BI platform to analyze sensor data in combination with historic maintenance
records and route information.
e Developed predictive models that forecast impending equipment failures and further
developed plans to optimize maintenance schedules.
Results:
e Unexpected breakdowns reduced by 50%.
e Maintenance costs were reduced by 30%.
e Improvement in on-time delivery by 20%.
Key Takeaway: The above example illustrates the way BI can enable businesses to
transform their conventional reactive maintenance approach into a proactive one to
facilitate greater operational efficiencies.

4.4 Case Study 4: Zara - Agile Supply Chain and Quick Response Manufacturing

Zara, a fast-fashion retailer, utilizes BI in concert with an agile supply chain and quick response
manufacturing model (Rana & Ha-Brookshire, 2023).
Implementation:
e Desired to develop a real-time BI system integrating data from stores, design teams, and
manufacturing facilities.
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Utilized Advanced analytics-identifying trending designs and forecasting demand at the SKU
level.

Presented dashboards for store managers that would provide immediate insight into customer
preference and sales performance.

Results:

Reduced time from design to in-store delivery from months to weeks.
25% unsold inventory reduced.
15% increase in full-price sales.

Key Lesson Learnt: The case of Zara illustrates the role of BI in enabling a very responsive supply
chain-one that can quickly adjust to shifting customer preferences in fast-moving industries.

4.5 Case Study 5: DHL - Risk Management and Resilience

DHL is a worldwide logistics corporation that opted to institute a BI-driven risk management system
to enhance supply chain resilience with reduced disruptions (Ivanov & Dolgui, 2021).
Implementation:

Developed a centralized BI platform integrating data from various sources including weather
services, news feeds, and local logistics partners.

Machine learning algorithms were implemented to identify potential supply chain risks and
their likely impacts.

Created real-time alert systems and scenario planning tools for logistics managers.

Outcomes:

e Reduced major supply chain disruptions by 60%.

e Reduction of 40% in time taken to react to unanticipated events.

e Increase of 25% in customer satisfaction scores on occasions where things go out of
control.

Key Learning Point: This case represents how BI can serve effectively to make the supply

chain resilient to surprises and respond rather promptly when such surprises occur.

These cases represent several of the various uses and real values of BI in real-world, real-
time supply chain decision-making across diverse industries. Across these cases, there are
common themes arising as shown in figure 3:

1. Diverse sources of data: These include those cases where the information was pulled from
a wide variety of systems and sources to give a complete perspective on the supply chain.

2. Real-time visibility: BI tools provided decision-makers with up-to-date insight into key
supply chain metrics.

3. Predictive: Advanced analytics and machine learning are in place to predict trends that
might lead to future problems.

4. Automated decisions: Most of the decisions occurred routinely by automated systems,
while human decision-makers discussed few of them.

5. Continuous improvement: BI systems allowed organizations to learn from past decisions
and continuously improve their processes.

6. While varied in their specific applications and outcomes, these cases all reported a
significant enhancement of supply chain efficiency, responsiveness, and overall
performance. These real-life examples go a long way in providing evidence about the
transformational potential of BI that offers the promise of real-time decision-making in
the management of supply chains.
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Figure 3. The potential benefits of implementing BI in supply chain management, based on data
from various case studies.

5. Challenges in Implementing BI for Real-Time Decision-Making

While BI has immense potential in improving real-time supply chain management decision-making,
there are also several challenges in implementing it. The following section discusses some of the
important challenges that organizations are likely to face in deploying BI systems for supply chain
decision-making in real time.

5.1 Data Quality and Integration Issues

Ensuring the quality of data and its smooth integration from all diverse systems is one of the major
challenges that face the implementation of BI for real-time decision-making.

Data Quality: Correct and timely information can enable real-time decision-making. However,
inconsistency of data, duplication, or outdated information may pose problems for an organization
quite frequently (Koskimiki, 2023). Poor quality of data may lead to flawed analyses and hence to
suboptimal decisions.
Data Integration: The involvement of several data sources and systems is found in most supply
chains, such as ERP systems, CRM tools, and IoT devices. Integration of such a variety in data
sources into one sensible BI system has the problem of being very time-consuming and often
technically difficult (Talaoui & Kohtaméki, 2020).

Practical Solutions and Mitigation Strategies for Data Quality and Integration Issues:
o Implementation of data governance frameworks
o Regular data quality audits
o Standardized data collection protocols
o Investment in ETL (Extract, Transform, Load) tools

5.2 Technical Infrastructure and Scalability
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This often requires serious enhancements to an organization's technical infrastructure to implement
BI for real-time decision-making.

Real-time analytics requires a great deal of computational power. It is likely to require organizations
to invest in high-power computing systems to deal with volume and velocity of data generated for
real-time supply chain decision-making (Al-Jumaili, Muniyandi, Hasan, Paw, & Singh, 2023).
Scalability: Supply chains continue to grow, implying volumes of data. Because of this, scalability
of a BI system is opportune. It is difficult to design scalable architectures while still maintaining real-
time performance to accommodate future growth (Dubuc, Stahl, & Roesch, 2020).

5.3 Organizational and Cultural Resistance

BI system implementation requires change in the way processes have been conducted and the
prevailing cultures of decision making, which often meet resistance from within.
Change Management: A move from this kind of decision-making to one relying on data-driven real-
time information can also be resisted by those employees who are used to taking decisions based on
experience and intuition (Kolasani, 2023).

Skill Gap: Effective application of BI tools for decision-making requires a few technical and
analytical skills. Organizations may find it hard to source such talent or develop this talent in data
analysis, statistics, and supply chain management skills (Adewusi et al., 2024).

5.4 Cost and ROI Justification

The biological setup of complete BI systems for real-time decision-making often requires huge
upfront investment and continuing investment.

Costs: The Hardware, software, and system integrations costs can be huge. These organizations may
find it tough to justify the expenses since the benefits may not be visible quickly enough (Mun,
Housel, Jones, Carlton, & Skots, 2020).
ROI Measurement: Quantifying return on investment in BI deployments is cumbersome as most
benefits come in abstract forms, such as better decision quality and enhanced agility (Kahila, 2023).

5.5 Real-Time Data Capture and Latency

True real-time decision-making capability denotes minimal latency w.r.t capturing and processing
data.

Data Capture Speed: This might be challenging for a global operation across multiple different time
zones, capturing all relevant data in real time and making it available for analysis in complex supply
chains (Mageto, 2021).

Analysis Latency: Even if data capture is in real time, the processing and analyses of large volumes
introduce latencies that might impact decisions about timeliness (Tantalaki, Souravlas, &
Roumeliotis, 2020).

5.6 Security and Privacy Concerns

With a large volume of sensitive business data being processed by BI systems, their security and
privacy have been considered a major challenge. Data Security: Real-time data streams and analytics
results should not be compromised by unauthorized access or cyber-attacks. This is even more
challenging in multi-partner supply chains with cross-border data flows.

Data Privacy Regulations: Several data privacy regulations such as GDPR etc., are becoming
increasingly complex to comply with, given the fact that the relevant real-time data could originate
from geographically distributed sources and may pass through multiple legal jurisdictions (Guaman,
Del Alamo, & Caiza, 2021).
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5.7 Balancing Automation and Human Judgment

While a BI system can automate most decisions, striking a balance between automatic and human-
controlled decisions remains a challenge. Over-Reliance on Automation: Too much trust in automated
decisions may lead to a lack of exploiting valuable human experience and acumen (Paripati et al.,
2024).

Decision Accountability: With greater automation of decision-making come questions of
accountability and ethical considerations as some automated decisions create unwanted outcomes
(Mokander & Axente, 2023).

5.8 Continuous Evolution and Maintenance

BI systems for real-time decision-making must be continuously evolved and maintained to remain
effective. The domain of BI and analytics is continuously in evolution. Organizations need to refresh
their systems at regular intervals to leverage new technologies for survival.

Model Drift: Predictive models used in BI systems may deteriorate over time as business conditions
are always changing. Monitoring and refreshing these periodically are essential yet resource-
intensive tasks for any organization (Anand, 2020).

While there are considerable advantages of implementing BI for real-time decision-making in supply
chain management, the organizations should be entirely prepared to overcome such challenges as
shown in figure 4. The implementation process should thus be holistic in nature, addressing technical,
organizational, and strategic issues. It is by expecting and resolving such obstacles in advance that
the organizations can more effectively obtain the complete value of investments made in BI to enable
true real-time decision capabilities within their supply chain operations.

Continuous
Evolution
Bl Balancing
Technical Irmple rmentation Autormation
Infrastructure gha I e and Hurmamn
f= Judgment
Cost and ROI Security
Justificatiorn and Privacy

Figure 4. Challenges organizations face when implementing BI for real-time decision-making in
supply chains.
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6. Conclusion

This study has demonstrated the transformative impact of BI on real-time decision-making in supply
chain management, supported by quantifiable improvements in operational efficiency, cost reduction,
and customer satisfaction across multiple industries. Specific findings reveal that BI enhances the
efficiency of decision-making, multi-faceted applications, and concrete business benefits relative to
industries. BI implementations are often associated with cultural and organizational change as firms
become more data-driven in supply chain management. Whereas technological development
continues to enhance the functionality of BI, implementation challenges relative to data quality,
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infrastructure needs, and organizational resistance persist for organizations. A balance of automation
with human judgment is always required in ensuring the effective use of BI.

In the future, the contribution of BI in decision making for supply chains will probably increase since
there is an increased tendency of complexity in supply chains and in market volatility. Some potential
topics of interest for future research may involve how new technologies like blockchain or IoT are
integrated into BI systems. Also, as automatic decision-making is becoming more common, an
essential aspect of consideration will be ethical issues.

Briefly, even though challenges are on the table, BI offers significant benefits to the decision making
of the real-time supply chain, thus allowing the organizations to thrive in a steadily energetic data-
driven business environment.

Future Research Directions:

1. Integration of Emerging Technologies
o Investigation of blockchain integration with BI systems for enhanced transparency
o Exploration of edge computing's role in reducing data latency
o Assessment of AI/ML capabilities in automated decision-making

2. Performance Measurement
o Development of standardized metrics for BI implementation success
o Creation of ROI measurement frameworks specific to real-time decision-making

systems

o Analysis of long-term sustainability impacts
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