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 Kite strings in Indonesia are crafted by local artisans who have learned from 

their predecessors, but the industry struggles to deliver quality products that 

meet customer standards. A Systematic approach to this problem could 

involve designing a business intelligence (BI) system to improve decision-

making. Based on the main premises of the kite string industry, this paper 

focuses on developing a causal loop diagram (CLD) model as a first step 

toward designing an effective BI system for the kite string industry. The 

CLD model captures the relationships between core variables and brain 

areas, offering crucial insights into customer perceptions, production quality, 

and market dynamics. Based on data up to October 2023, the study uses a 

systematic approach to pinpoint the feedback loops enabling product quality 

and business performance. This framework can be used as a strategic 

approach to assist in decision-making, refine operational processes, and 

enhance overall product quality. This research provides a new perspective to 

the literature by combining systems thinking into BI system design under the 

context of traditional industries as an elaboration of findings aimed to gain a 

competitive advantage in Indonesian kite string business practices. 
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1. INTRODUCTION 

Industrial development presents challenges for companies operating in it. To survive and to succeed 

in competition, companies must design analyses that turn challenges into business systems. The Indonesian 

kite string industry faces unique challenges due to its segmented market, influenced by regional playing 

styles, cultural traditions, and material preferences. These factors necessitate innovative approaches to 

enhance operational efficiency and market alignment [1], [2]. Business intelligence (BI) systems have proven 

essential for transforming raw data into actionable insights, especially in industries with complex supply 

chains and fragmented markets [3]. The integration of causal loop diagrams (CLDs) with BI systems has 

shown significant potential in addressing dynamic complexities and feedback mechanisms within business 

processes [4]. CLDs provide a robust framework for visualizing interdependencies and identifying leverage 

points, making them invaluable for optimizing strategies in segmented markets [5]. The research study uses 

CLD for a dynamic representation of relations between factors like equipment availability, maintenance 

requirements, and customer satisfaction [6]. Recent studies have highlighted the effectiveness of hybrid 

models that combine data mining and system dynamics for generating insights in niche industries [7]. 

Cultural fit has emerged as a critical factor in aligning business strategies with regional market demands [8]. 

https://creativecommons.org/licenses/by-sa/4.0/
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By incorporating cultural and regional data into BI systems, businesses can achieve better customer 

alignment and satisfaction. Moreover, dynamic feedback models, such as CLDs, enhance the predictive 

capabilities of BI systems by accounting for the complex interplay of market variables [9]. Service quality 

models also play a pivotal role in improving customer satisfaction and loyalty, particularly when they 

incorporate cultural dimensions. Such adaptations make these models more applicable in global and 

culturally diverse markets [10], [11]. For instance, hierarchical approaches to service quality modelling 

provide deeper insights into customer needs by considering regional and cultural variations [12], [13]. This 

study aims to develop a CLD model for designing a BI system tailored to the Indonesian kite string industry. 

By addressing the challenges of market segmentation, material acceptance, and cultural alignment, this 

research seeks to provide a comprehensive framework for strategic decision-making in this culturally 

significant industry [14]. 

 

 

2. METHOD  

This research adopts a mixed-methods approach to develop a CLD model for designing a BI system 

tailored to the Indonesian kite string industry. The study integrates both qualitative and quantitative 

methodologies to ensure a comprehensive understanding of the dynamic and segmented market environment 

[15]. To capture the intricate relationships between market variables, the study employs system dynamics 

modelling, specifically focusing on CLDs, to visualize feedback loops and identify leverage points within the 

niche industry. This method has been widely utilized in industries characterized by complex 

interdependencies and regional variations [16]. The quantitative phase of the study involves data mining 

techniques to analyse customer preferences, regional playing styles, and material acceptance patterns. This 

approach enables the identification of meaningful patterns and trends from historical and real-time data, 

which are critical for designing effective BI systems [17]. Advanced algorithms, such as clustering and 

association rule mining, are employed to segment the market and uncover hidden insights [18]. Additionally, 

the qualitative phase includes interviews and focus group discussions with key stakeholders, such as kite 

string manufacturers, players, and distributors. These sessions provide valuable contextual insights into the 

cultural and regional dynamics influencing the industry [19]. The integration of qualitative data into the CLD 

framework ensures that the model reflects real-world complexities and stakeholder perspectives [20]. A 

hybrid modelling approach is adopted, combining system dynamics with data mining to enhance the BI 

system’s predictive and prescriptive capabilities. This hybrid approach has been demonstrated to improve 

decision-making processes in various industries by bridging the gap between data-driven insights and 

system-level understanding [21]. The proposed methodology also incorporates sensitivity analysis to evaluate 

the robustness of the CLD model under different scenarios [22]. This step is crucial for ensuring that the BI 

system remains adaptable to market fluctuations and seasonal variations, such as the kite-playing season [23]. 

The methodology is validated through case studies and scenario simulations, allowing the researchers to test the 

effectiveness of the proposed BI system in real-world settings. These simulations are designed to assess the 

system’s ability to optimize production, distribution, and marketing strategies in the kite string industry [24].  

In research methodology, CLD analysis is used as the main tool for identification and understanding 

relationship between variables related to traceability in equipment rental systems. Research methodology the 

process flow is shown in Figure 1. 

a. Research questions 

This study focuses on exploring the perception of the key stakeholders on the solution to overcome 

these challenges in the first stage of this research: kite string manufacture after an exploratory data analysis, it 

was found out that kite string injuries happened in high percentage during kite flying. Problem solver: system 

developers and business analysts. Customer issue at hand: kite string community and agent. Management and 

production team: problem user. 

b. Identification of related properties 

These variables are identified so that they can be identified as variables related to this study. These 

include the preferences of customers, shaped by regional playing styles, cultural influences and material 

quality. We also considered the extent to which these preferences coincide with the local kites and traditions 

associated with kites and kite flying, which differ from region to region [25]. Importantly, the external factors 

such as market trends, customer perceptions about product quality and kite seasons also significantly 

influence consumer behaviour [26]. Through the exploration of these variables, the analysis investigates what 

relationships underlie purchase decisions and how the marketing strategy by type of kite string material 

would look like. This can be useful in building an understanding of the motivators behind the decisions that 

consumers take and how to utilize them for prosperous business strategies [27]. 
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Figure 1. Research flow chart 
 

 

c. Modelling system by rich picture diagram (RPD) 

RPD use: this is a technique of modelling systems using RPD. In particular, RPD supports 

understanding of the components, stakeholders, and processes involved in a system, including relationships 

among them, conflicts, and issues of interest. This diagram helps us to look at everything as a whole and to 

detect problems, solutions and ramifications much easier enabling us to convey information to different people. 

Through this combination of both (interval) technical and social aspects, RPD addresses the dynamic and multi-

faceted nature of the real-world systems that we wish to model in order to understand them better [28], [29]. 

d. Influence diagram 

An influence diagram is a graphical representation of the relationships between variables, decisions, 

and outcomes in decision analysis. It allows to visualize how various elements impact one another, 

streamlining complex decision-making processes. The diagram has nodes for decisions, uncertainties, and 

objectives, and uses arrows to describe the causal connections between them [30]. 

e. Designing a CLD 

A CLD is a visual representation of feedback loops and causal relationships in a system. It illustrates 

the connection between the different variables and what loops, both positive and negative, govern the 

behaviour of the system over a period of time. In system dynamics, CLDs are a popular tool for open- or 

closed-loop behaviour modelling of complex systems, which helps understand the fundamental structures of 

the problems and suggests the direction of their future trends. These loops help decision-makers understand 

how to control and optimize system performance [31]. 

f. System diagram of the proposed BI model 

Figure 2 illustrates the system diagram of the proposed BI model for product quality improvement 

in the kite string (glass-coated thread) industry. The model integrates customer data, analytical methode, and 

decision-support tools to systematically transform customer needs into technical specifications and strategic 

recommendations.  
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Figure 2. System diagram of the propose BI model 

 

 

3. RESULTS AND DISCUSSION  

3.1.  RPD 

The RPD provides an integrated overview of the BI system for product quality improvement in the 

traditional kite string industry. The diagram visualizes the interactions among stakeholders, processes, data, 

and decision-making elements, while also capturing the influence of local cultural and market characteristics. 

Through this representation, the RPD helps clarify system complexity and supports a holistic understanding 

of the technical and contextual factors that affect product quality and business performance. 

Figure 3 presents the RPD of the proposed BI system for product quality improvement in the 

traditional kite string industry. The diagram illustrates the interactions among stakeholders, analytical sub-

models, and decision-making processes, while capturing both technical and contextual influences within the 

systems. The use of RPD in this study follows the systems thinking approach, which emphasizes holistic 

problem understanding by integrating multiple perspectives, stakeholder interactions, and contextual factors 

in a complex socio-technical system [32]. The integration of cluster analysis (CA), structural equation 

modeling (SEM), and quality function deployment (QFD) within a BI-based decision-making framework is 

consistent with prior studies that highlight the role of analytical integration in supporting data-driven quality 

improvement and strategic decision-making [33], [34]. 
 

 

 
 

Figure 3. RPD 



                ISSN: 1693-6930 

TELKOMNIKA Telecommun Comput El Control, Vol. 24, No. 3, June 2026: 816-824 

820 

3.2.  Influence diagram 

The influence diagram in used to illustrate the key causal relationships that support data-driven 

decision making within the proposed BI framework. As shown in Figure 4, the diagram highlights how 

market data, cultural fit, customer segmentation, marketing strategy, service quality, and operational 

efficiency interact to influence customer satisfaction, market acceptance, and business performance. The 

diagram shows that market data collection plays a central role, serving as the primary input for customer 

segmentation, cultural fit assessment, and marketing strategy formulation. Information related to local 

playing styles, seasonal patterns, and raw material preferences enables firms to align products and services 

with regional customer characteristics, thereby strengthening cultural fit and operational alignment. Proper 

segmentation further supports service quality improvement by ensuring that products and service are tailored 

to the specifics needs of each customer group [35]. Moreover, the influence diagram indicates that effective 

marketing strategies and operational efficiency contribute directly to customer satisfaction and profitability, 

which in turn enhance market acceptance and competitiveness. Thes interdependencies demonstrate how BI-

supportd insights can be translated into coodinated managerial actions rather than isolated analytical outputs. 

Overall, the influence diagram confirms that integrating customer data, cultural considerations, and 

operational factor within a BI-based decision support framemwork is essential for improving performance 

and sustainability in traditional industries. 

 

 

 
 

Figure 4. Influence diagram 

 

 

3.3.  CLD 

The CLD is employed to provide a dynamic perspective of the relationships among key variables 

within the traditional kite string industry system. The CLD illustrates how market conditions, seasonal 

factors, customer consumption behaviour, production processes, and distribution activities interact through 

reinforcing and balancing feedback loops, influencing demand, operational performance, and business 

sustainability. The model was developed using Venzim personal learning edition (PLE) software to support 

the visualization of these dynamic interactions [36]. 

As shown in Figure 5, the CLD captures the influence of critical factors such as kite flying season, 

rainy season, buyer consumption level, production process, and distribution on system behaviour. Positive 

and negative causal relationships indicate how changes in one variable may amplify or dampen other 

variables over time. These feedback mechanisms help explain fluctuations in demand, inventory levels, and 

production planning, particularly in industries that are highly affected by seasonality and local market 

conditions [37].  

Rather than serving as a predictive simulation tool, the CLD in this study function as a supporting 

system-thinking instrument to complement the BI framework. It provides contextual insight into System 

dynamics and helps decision-maker understand the broader implications of strategic choices derived from BI 
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analytics. By clarifying dynamic interactions within the system, the CLD support more informed and 

adaptive decision-making without replacing the core BI-based analytical and decision-support processes.  

 

 

 
 

Figure 5. CLD 

 

 

4. CONCLUSION  

Utilising a CLD, this study offers an in-depth examination of 42 interrelated variables that shape the 

kite string industry. Historical data takes you billion miles ahead because of the idea that seasonal factors 

e.g., kite season and rain season. Have a crucial role to play in terms of demand, the production process or 

the marketing process. In conclusion, a range of variables in the system, such as buyers consumption rate, 

agen/retail and finish goods stock, are identified as sensitive parameters in the system that shape the system’s 

behaviour using both reinforcing and balancing feedback loops. Understanding these dynamic interactions 

for the optimal decision and for better strategic planning process has been highlighted in the study. The 

research provides actionable insights for maximizing the industry as a whole by characterizing leverage 

points, such as better stock management and matching marketing with seasonal trends. Moreover, 

incorporating these insights into a systemic model leads to a robust and agile business strategy for the kite 

string industry. 
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