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1. INTRODUCTION 

Organizational control is critical for aligning operations with strategic goals and ensuring efficiency. However, traditional 

methods of monitoring and reporting often suffer from delays, reliance on manual processes, and an absence of predictive 

capabilities, which hinder timely and proactive responses to emerging challenges. This is especially relevant in the public 

sector, such as the Department of Agriculture in West Sumatera Province, Indonesia, where the management of export 

commodities requires real-time data and efficient decision-making processes (Ichdan et al., 2023). The limitations of 

conventional approaches highlight the need for innovative solutions to enhance organizational control and performance 

(Gualdi & Cordella, 2021). 

Business Intelligence (BI) systems have emerged as transformative tools for addressing these challenges. By leveraging 

real-time monitoring, predictive analytics, and automated alerts, BI systems enable organizations to process vast amounts 

of data, converting it into actionable insights that improve decision-making and operational performance. Arefin et al. 

(2020) suggested that BI systems significantly enhance performance by offering deeper operational insights, contributing 

to a competitive advantage (Gualdi & Cordella, 2021). Similarly, Aljarrah (2021) and Musa et al. (2019) emphasized BI’s 

ability to transform raw data into meaningful information, enabling swift and informed decisions while fostering 

organizational agility to adapt to dynamic environments (Silva et al., 2022). The integration of data warehouse 

methodologies, such as the Kimball Nine-Step approach, has further amplified the utility of BI systems by providing 

structured data processing and visualization frameworks to support organizational goals (Putra & Aulia, 2023). 

The role of BI in enhancing organizational control is further supported by studies highlighting its capability to improve 

operational adaptability and responsiveness. For instance, Cheng et al. (2023) argued that BI contributes indirectly to 

performance by facilitating knowledge acquisition and adaptability, while Mishra et al. (2022) illustrated the importance of 

automated alerts in ensuring timely interventions. These systems monitor key performance indicators (KPIs) and other 

essential metrics, allowing organizations to address anomalies promptly and prevent potential losses (Kuchina-Musina et 
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al., 2020; Morabito, 2015). Similarly, BI tools play a vital role in refining e-government models to enhance usability and 

improve fiscal efficiency, showcasing their flexibility across various sectors (Khairati & Putra, 2024). 

Despite these benefits, the successful adoption of BI systems depends on an organization’s culture and leadership. 

Ahmad et al. (2020) noted that leadership commitment to data-driven decision-making plays a pivotal role in the 

integration of BI into strategic processes. Cultivating a culture that values data as a strategic asset is essential for 

maximizing the potential of BI systems. In the case of the Department of Agriculture in West Sumatera, delayed reporting, 

insufficient anomaly detection, and the lack of predictive analytics have posed significant challenges. To address these 

issues, this study explores the implementation of a BI system aimed at enhancing organizational control through improved 

monitoring, real-time alerts, and actionable insights (Scher et al., 2023). 

The primary objective of this research is to evaluate the impact of BI systems on real-time monitoring and 

organizational control, focusing on their ability to provide actionable insights that enhance decision-making and 

operational efficiency. Furthermore, the study assesses the effectiveness of automated alerts in reducing response times 

and improving organizational responsiveness. By addressing these aspects, this research highlights how BI systems can 

overcome critical challenges in export commodity management, fostering a proactive and efficient approach to 

organizational control. Ultimately, this study contributes to the growing literature on data-driven decision-making, 

providing practical insights into leveraging BI systems to enhance operational efficiency and responsiveness in complex 

environments (Putra et al., 2024). 

 

2. RESEARCH METHOD 

This study adopted a qualitative case study approach to explore the implementation of a Business Intelligence (BI) system 

at the Department of Agriculture in West Sumatera Province, Indonesia. The research followed a structured process 

consisting of six phases: identifying organizational needs, data collection, system development, system implementation, 

evaluation, and system refinement (Figure 1). 

 

 
Figure 1. Research Phase 

 
1. Identifying Organizational Needs 

We began by conducting semi-structured interviews with 10 key stakeholders, including managers, IT personnel, and 

operational staff. The interviews aimed to uncover operational challenges related to export commodity management, such 

as delays in reporting, difficulties in detecting anomalies, and a lack of predictive capabilities. The interviews followed a set 

of open-ended questions designed to capture both current pain points and expectations for the BI system. In addition to the 

interviews, we carried out document analysis, reviewing historical performance reports, operational logs, and IQ-FAST 

(Indonesian Quarantine Full Automation System). This process helped us identify inefficiencies and areas where the BI 

system could add value. To complement these data sources, we conducted real-time workflow observations to identify 

bottlenecks, data flow issues, and process inefficiencies that the BI system could address (Yin, 2018). 
 

2. Data Collection 

In the data collection phase, we used a combination of methods to ensure a comprehensive understanding of the 

department's operational context. We conducted the 10 semi-structured interviews with stakeholders, which provided deep 

insights into the specific challenges related to reporting, anomaly detection, and resource allocation. The interviews were 

instrumental in shaping the design of the BI system to meet the department's needs. Alongside the interviews, we analyzed 

historical reports, data logs, and records from the IQ-FAST system. This analysis helped us identify areas for improvement 

and establish baseline performance metrics, which were essential for the BI system’s design. Furthermore, we carried out 

two weeks of real-time observations of daily operations to understand how data was currently being used in 

decision-making and to pinpoint workflow inefficiencies. These observations were critical for informing the design of the BI 

system (Kaliisa et al., 2023; Picozzi et al., 2024). 
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3. System Development 

The system development phase focused on creating a BI framework that addressed the identified needs. We selected 

Pentaho Data Integration for the ETL (Extract, Transform, Load) processes, as it effectively consolidates data from 

multiple sources, transforming it into a usable format for analysis. We developed dashboards using Microsoft Power BI, 

which provided visualizations of key performance indicators (KPIs) such as export volumes, certification rates, and export 

trends. Power BI was chosen for its user-friendly interface and seamless integration with other Microsoft tools already used 

by the department. To enhance real-time anomaly detection, we implemented Microsoft Power Automate, which allowed 

for the configuration of automated alerts to notify stakeholders of deviations from performance targets. This system was 

designed to provide both actionable insights and proactive alerts, ensuring that stakeholders could respond quickly to 

emerging issues (Kimball & Ross, 2013; Moss & Atre, 2003). 
 

4. System Implementation 

Once developed, we integrated the BI system into the department’s existing operational workflows. We conducted a series 

of training sessions for all stakeholders, ensuring they understood how to use the system and how it could improve their 

decision-making processes. The training focused on how to navigate the dashboards, interpret key metrics, and respond to 

alerts. Emphasis was placed on aligning the system with daily operational needs to ensure maximum adoption. By 

integrating the BI system into existing workflows and providing targeted training, we aimed to facilitate a smooth 

transition and foster system usage (Basile et al., 2023; Wikamulia & Isa, 2023). 
 

5. Evaluation 

The effectiveness of the BI system was evaluated through multiple criteria. We analyzed performance metrics such as 

response times, prediction accuracy, and KPI monitoring efficiency. The response time was measured by comparing how 

long it took for stakeholders to address anomalies before and after the system’s implementation. The accuracy of predictive 

analytics was validated by comparing forecasted export trends with actual export data over a three-month period. User 

feedback was collected through surveys and follow-up interviews to assess system usability and satisfaction. These 

evaluations helped us understand the system’s impact on decision-making, operational efficiency, and overall user 

experience (Santi & Putra, 2018; Torres et al., 2024). 
 

6. System Refinement 

Based on the evaluation results, we made refinements to the BI system. We adjusted the dashboard interface to improve 

user experience and ensured that alert thresholds were set appropriately to avoid unnecessary notifications. Additionally, 

we optimized the data integration workflows to ensure the system could scale effectively and accommodate increasing data 

volumes. These refinements were informed by feedback from users and the analysis of performance metrics, ensuring the 

system met the department’s evolving needs (Kaliisa et al., 2023; Picozzi et al., 2024). 

Although the case study approach provided rich insights into the BI system’s impact, it has limitations. The findings 

are based on a single department within a specific geographical context, so they may not be directly applicable to other 

organizations or regions. Additionally, the BI system’s effectiveness was contingent on the accuracy and completeness of 

the data in the IQ-FAST system, which may vary in different contexts. Finally, the study primarily focused on the 

short-term impacts of the BI system, leaving long-term effects unexamined (Alzghoul et al., 2024; Yin, 2018). 
 

3. RESULTS AND DISCUSSION 

This section presents the findings from the implementation of the Business Intelligence (BI) system and discusses its 

impact on organizational control. The results are structured around key themes, supported by visual aids and comparisons 

with existing literature. 
 

3.1 Identification of Organizational Needs 

The needs assessment identified significant gaps in organization monitoring and control mechanisms, including delayed 

reporting, lack of real-time monitoring, and limited predictive capabilities. These inefficiencies hindered timely 

decision-making and resource optimization. Table 1 outlines the identified needs and the solutions provided by the BI 

system. 

Table 1. Identified Organizational Needs and Solutions 

Identified Need Description Impact on Operations Solution Provided by BI 

Real-time Monitoring Delayed data reporting Hindered timely decision-making Interactive Dashboards 

Anomaly Detection Deviations missed until too late Operational inefficiencies Automated Alerts 

Trend Prediction Lack of predictive analytics Poor resource planning Triple Exponential Smoothing 

 

These findings are consistent with existing literature. For instance, Liu et al. (2023) emphasized the critical role of 

interactive dashboards in enhancing operational oversight and providing actionable insights. Similarly, Picozzi et al. (2024) 

demonstrated the value of automated alert systems in improving organizational responsiveness by enabling timely 

interventions. By addressing these identified needs, the BI system not only resolved critical inefficiencies but also 

enhanced the organization’s capacity for real-time oversight, proactive management, and strategic resource allocation. 

These capabilities underscore the transformative potential of BI systems in modern operational environments. 
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3.2 Enhanced Real-Time Monitoring and Data Visualization 

The implementation of the BI system significantly improved the Department of Agriculture's ability to monitor its key 

performance indicators (KPIs) in real time. Dashboards created using Microsoft Power BI provided a centralized platform 

for stakeholders to visualize critical metrics such as export volumes, certification rates, and trends in commodity exports. 

Previously, the department relied on manual reporting processes that were often delayed and prone to errors. By 

transitioning to real-time dashboards, the department was able to track KPIs instantly and respond more efficiently to 

operational challenges. 

The shift to real-time monitoring allowed for faster identification of deviations from expected performance, thereby 

reducing the time required to take corrective action. Stakeholders reported that the dashboards provided a clearer and 

more immediate overview of the department's activities, which enhanced their decision-making capabilities. This aligns 

with the findings of Moss & Atre (2003) and Hamad et al. (2021), who emphasized that real-time data visualization is 

critical for effective organizational control. 

The implementation of the Business Intelligence (BI) system at the Department of Agriculture in West Sumatera 

Province, Indonesia, revolutionized the organization's ability to monitor its operations in real time. The BI system 

introduced a suite of interactive dashboards, each tailored to provide comprehensive insights into specific aspects of the 

department's export activities. These dashboards ensured that stakeholders could access, analyze, and act upon critical 

performance data without delays, significantly improving operational efficiency and decision-making (Figure 2).  

 

 
Figure 2. Dashboard real time monitoring for organizational control 

 

Figure 2 illustrates the visual layout of the dashboards, showcasing real-time data on export volumes, types of 

commodities, destination countries, certification rates, and other key metrics. These dashboards ensured that stakeholders 

could access, analyze, and act upon critical performance data without delays, significantly improving operational efficiency 

and decision-making. The general dashboard serves as an overarching platform, consolidating key metrics such as export 

volumes, certification rates, and commodity values. This high-level view provides stakeholders with a real-time snapshot of 

overall performance, enabling swift identification of trends and potential issues. Collectively, these dashboards enable the 

department to monitor its activities holistically and in real time. They provide actionable insights across financial, 

operational, and geographical dimensions, ensuring that the department is well-equipped to address challenges, seize 

opportunities, and achieve its strategic objectives effectively. This comprehensive approach to real-time monitoring 

underscores the transformative potential of modern BI systems in enhancing organizational control and operational 

transparency. 
 

3.3 Proactive Anomaly Detection through Automated Alerts 

One of the core features of the Business Intelligence (BI) system implemented at the Department of Agriculture in West 

Sumatera Province was its automated alert system, which significantly enhanced the organization’s capacity to detect and 

respond to anomalies in real time. Utilizing Microsoft Power Automate, the system was configured to trigger alerts 

whenever key performance metrics, such as export volumes or certification rates, deviated from predefined thresholds. This 

proactive approach enabled stakeholders to address potential issues promptly, reducing the likelihood of escalation and 

operational disruption. 

The response times to anomalies improved dramatically, decreasing from 48 hours to 28 hours—a 42% reduction. This 

result highlights the effectiveness of automated alerts in enhancing organizational responsiveness and operational 

efficiency. Similar findings have been documented by Esteves et al. (2022) and Picozzi et al. (2024) who reported that BI 

platforms with automated alert systems enable real-time anomaly detection, thereby improving decision-making and 

resource management. These systems ensure that deviations are identified and communicated to stakeholders without 
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delay, fostering a more agile and responsive operational environment. 

Beyond anomaly detection, the system also incorporated predictive analytics, validated through Triple Exponential 

Smoothing (Holt-Winters). The predictive module achieved an accuracy rate of 92%, enabling the department to forecast 

export trends with high reliability. These findings are consistent with studies by Puspita (2023) and Torres et al. (2024), 

which emphasize the role of accurate forecasting in strategic planning and resource optimization. The ability to predict 

trends allowed the department to proactively manage export activities, allocate resources more effectively, and mitigate 

potential risks related to demand fluctuations. 

Table 2 summarizes the performance improvements achieved through the BI system. Notably, the introduction of 

real-time KPI monitoring replaced the previous five-day delay, reflecting a significant enhancement in operational 

transparency and control. This improvement aligns with the work of Moss & Atre (2003), who highlighted that real-time 

data monitoring is a cornerstone of effective organizational control systems. 

A critical feature of the BI system was its automated alert system, which enabled the department to detect anomalies in 

real time. Using Microsoft Power Automate, the system was configured to trigger alerts whenever performance metrics 

deviated from established thresholds, such as when export volumes or certification rates fell below expected levels. This 

proactive approach to anomaly detection allowed stakeholders to address issues before they escalated. 

The response times to anomalies were reduced by 42%, highlighting the effectiveness of automated alerts in improving 

operational efficiency. These findings are consistent with the work of Picozzi et al. (2024), who found that automated alert 

systems in BI platforms improve organizational responsiveness by notifying relevant stakeholders of deviations as they 

occur. In this study, the real-time alerts enabled quicker corrective actions, allowing for more agile responses to operational 

challenges. The BI system demonstrated substantial improvements in key performance metrics. Predictive analytics, 

validated using Triple Exponential Smoothing, achieved a 92% accuracy rate in forecasting export trends. 
 

Table 2. BI System Performance Metrics 

Metric Pre-BI Implementation Post-BI Implementation Percentage Improvement 

Response Time to Alerts 48 hours 28 hours 42% 

Prediction Accuracy N/A 92% N/A 

KPI Monitoring Time 5 days Real-time Significant improvement 

 

These results illustrate the transformative potential of BI systems in fostering proactive management practices. 

Automated alerts, as demonstrated, ensure that deviations from performance targets are addressed swiftly, thereby 

reducing downtime and enhancing operational efficiency. Additionally, the integration of predictive analytics not only 

improved resource allocation but also positioned the department to anticipate and navigate future challenges effectively. 

This combination of real-time anomaly detection and accurate forecasting supports the findings of Basile et al. (2023), 

who emphasized that BI systems enable organizations to shift from reactive to proactive operational models. Similarly, the 

study by Kaliisa et al. (2023) corroborates that real-time monitoring and predictive capabilities are essential for 

maintaining competitive and strategic advantages in complex operational environments. 

By leveraging automated alerts and predictive insights, the Department of Agriculture demonstrated how modern BI 

systems can enhance organizational control, improve decision-making, and align operations with strategic objectives. 

Future research could further explore the scalability of such systems across different sectors and evaluate their long-term 

impact on organizational performance. 
 

3.4 User Feedback and Satisfaction 

Stakeholder feedback revealed high levels of satisfaction with the implemented Business Intelligence (BI) system, with 

users emphasizing its intuitive design, timely alerts, and substantial impact on operational efficiency. These findings 

indicate that the system was not only effective in achieving its technical objectives but also well-received by its end users, 

which is critical for ensuring adoption and long-term utility. 

The BI system's usability received an average rating of 4.8 out of 5, with users frequently commenting on the intuitive 

and user-friendly interface. This aligns with findings from Aljarrah et al. (2023) who underscore that a user-friendly design 

is essential for promoting the adoption and sustained use of BI systems in organizational contexts. Users also highlighted 

that the system’s simplicity reduced the learning curve, enabling quicker integration into daily workflows. 

In terms of the relevance of alerts, the system was rated 4.5 out of 5. Stakeholders praised the timely and accurate 

notifications provided by the automated alert feature, which significantly improved their ability to respond proactively to 

anomalies. Similar observations are reported by Picozzi et al. (2024), who found that accurate and actionable alerts in BI 

systems enhance decision-making and operational responsiveness. 

The system's operational impact received a high rating of 4.7 out of 5, with stakeholders noting its ability to 

significantly reduce the time spent on manual reporting and improve data accessibility. These improvements are consistent 

with findings by Basile et al. (2023), who highlighted that BI systems streamline data management processes and enhance 

overall efficiency by automating routine tasks and providing real-time insights. 
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Table 3. User Feedback on BI System 

Feedback Category Average Rating (1-5) Key Comments 

Usability 4.8 Intuitive and easy to navigate 

Relevance of Alerts 4.5 Timely and accurate notifications 

Operational Impact 4.7 Significantly reduced manual reporting 

 

The overwhelmingly positive feedback underscores the importance of aligning system functionalities with user 

expectations and operational requirements. The integration of features like real-time monitoring, automated alerts, and 

predictive analytics not only enhanced technical capabilities but also met the practical needs of the department’s 

stakeholders. These results corroborate studies by Basile et al. (2023) and Kaliisa et al. (2023), who stress that the success 

of BI systems depends on their ability to provide intuitive interfaces, actionable insights, and measurable operational 

benefits. By ensuring high user satisfaction, the BI system achieved broad acceptance and became an integral part of the 

department’s workflow. This success highlights the critical role of user-centric design and continuous feedback in the 

development and implementation of BI solutions. Future initiatives should prioritize user engagement throughout the 

development process to maximize adoption and system effectiveness. 
 

3.5 Impact and Efficiency Gains 

The implementation of the Business Intelligence (BI) system significantly improved operational efficiency by integrating 

real-time monitoring, proactive anomaly detection, and predictive analytics. The availability of real-time data allowed for 

more effective tracking of key performance indicators (KPIs), reducing reliance on delayed manual processes. Immediate 

access to critical data facilitated quicker identification and resolution of issues, minimizing disruptions and ensuring 

smoother workflows. These improvements align with findings by Moss & Atre (2003), who emphasized that real-time 

monitoring enhances the ability to maintain control over dynamic processes. 

Proactive anomaly detection further enhanced operational resilience. Automated alerts flagged deviations from 

expected performance metrics, significantly reducing response times and allowing for timely corrective actions. These 

findings are consistent with Picozzi et al. (2024), who highlighted that BI systems with automated alerts improve 

responsiveness and operational efficiency. 

Predictive analytics, validated with an accuracy rate of 92%, enabled informed, forward-looking decisions by forecasting 

trends and anticipating demand fluctuations. This facilitated better resource allocation and risk mitigation, aligning with 

studies by Puspita (2023) and Torres et al. (2024), which emphasize the value of accurate forecasting in optimizing 

performance. 

These efficiency gains demonstrate the transformative potential of BI systems in improving operational effectiveness. 

By leveraging real-time insights, predictive analytics, and automated alerts, the BI system streamlined workflows, 

enhanced responsiveness, and facilitated data-driven decision-making. These findings are supported by broader research 

indicating that BI systems are key enablers of agility and resilience in complex operational contexts (Basile et al., 2023; 

Moss & Atre, 2003). 

Future implementations should prioritize scalable solutions and robust data governance to ensure long-term success. 

Further research could explore the broader applicability of BI systems across diverse sectors and evaluate their impact on 

long-term operational performance. 
 

3.6 Implications for Practice and Future Research 

The findings of this study underscore the significant potential of Business Intelligence (BI) systems to transform how 

organizations manage and control their operations. The integration of real-time monitoring, anomaly detection, and 

predictive analytics demonstrated notable improvements in operational efficiency and decision-making. These capabilities 

not only addressed existing challenges but also provided actionable insights that enabled a proactive approach to managing 

workflows. 

For practitioners, this study highlights the critical importance of embedding BI functionalities into daily operations. 

The ability to monitor key performance indicators (KPIs) in real time, detect anomalies proactively, and forecast future 

trends ensures that decision-makers are equipped with the information necessary to respond swiftly and strategically. This 

aligns with research by Moss & Atre (2003) and Zaveri et al. (2024), who emphasize the role of BI systems in fostering 

agility and improving organizational responsiveness. Looking forward, future research could explore the scalability of BI 

systems in larger and more complex operational environments. Studies could investigate how BI systems perform in 

multi-layered organizational structures or across industries with varying operational demands. Additionally, examining 

the long-term impact of BI systems on performance and strategic planning is essential to understand their sustained 

benefits. For instance, Nag et al. (2023) recommend assessing how predictive analytics evolve over time in dynamic 

environments to adapt to changing patterns and demands. 

These directions emphasize the need for continuous innovation and adaptation in BI system design. For instance, 

incorporating emerging technologies such as artificial intelligence (AI) and machine learning (ML) could further enhance 

predictive capabilities and automate decision-making processes (Basile et al., 2023; Khairati & Putra, 2022). Moreover, 

exploring BI system applications in sectors such as healthcare, manufacturing, and education could provide insights into 

how these tools can address domain-specific challenges. 
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By building on the findings of this study, future research and practice can contribute to the development of more 

versatile and impactful BI systems. These systems have the potential to not only enhance operational performance but also 

drive innovation and competitiveness across industries. 
 

4. CONCLUSION 

This study demonstrates the transformative potential of Business Intelligence (BI) systems in improving operational 

efficiency and decision-making through real-time monitoring, proactive anomaly detection, and predictive analytics. The 

implementation of a BI system provided stakeholders with immediate access to critical data, enabling swift responses to 

emerging issues and facilitating better resource allocation. Automated alerts reduced response times to anomalies by 42%, 

while predictive analytics achieved a 92% accuracy rate, contributing to informed, forward-looking decisions. 

Key outcomes of the BI system included streamlined workflows, reduced reliance on manual reporting, and enhanced 

visibility into key performance indicators (KPIs). These improvements underscore the value of integrating advanced BI 

tools into daily operations, as they enable organizations to transition from reactive to proactive management practices. 

Stakeholder feedback highlighted high levels of satisfaction with the system's usability, relevance, and operational impact, 

further validating its effectiveness. While the study focused on a specific case, its findings provide a replicable framework 

for implementing BI systems in other contexts. Future research should explore the scalability of such systems across 

diverse sectors and examine their long-term impacts on performance and strategic planning. Additionally, addressing 

challenges such as data quality and user adoption will be essential for maximizing the potential of BI systems. 

In conclusion, this study reinforces the importance of leveraging BI systems as a critical tool for enhancing operational 

control, improving efficiency, and fostering data-driven decision-making. The integration of real-time insights and 

predictive capabilities positions BI systems as indispensable assets in navigating the complexities of modern 

organizational environments. 
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