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ABSTRACT 

Software cost estimation is an important stage in software development planning 
because inaccurate estimation may lead to inefficient resource allocation and budget 
management. This study aims to develop a software cost estimation model by integrating 
the Use Case Points (UCP) and Database Complexity Index (DBCI) methods for a 
Research and Community Service (RCS) monitoring dashboard based on an Executive 
Information System (EIS). This study uses a qualitative descriptive approach through 
system requirement analysis, use case identification, database structure analysis, and 
software metric calculation. The proposed model combines functional complexity 
measured using UCP and database complexity measured using DBCI to produce a more 
comprehensive estimation result. The results show that the developed RCS dashboard 
has a UCP value of 55.071 and a DBCI value of 246. These values are integrated into the 
proposed UCPDBCI model, resulting in a value of 301.071. Based on productivity 
assumptions, the estimated development effort is 6,021.42 working hours. By applying 
pay rate calculations based on software development roles, the estimated development 
cost is Rp631,222,722. The proposed model provides an alternative approach for 
estimating software development costs by considering both functional and database 
complexity, particularly for dashboard-based information systems in higher education 
environments. 

Keywords: software cost estimation; Use Case Points; Database Complexity Index; 
Executive Information System; RCS dashboard 

 

I. INTRODUCTION  

Digital transformation has encouraged organizations, including higher 
education institutions, to utilize information systems to support operational 
activities, monitoring processes, and strategic decision-making. Higher education 
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institutions manage various activities that generate large amounts of data, including 
academic activities, research, and community service. Research and Community 
Service (RCS) activities represent important responsibilities of universities because 
they contribute to scientific development and community empowerment. However, 
the increasing complexity of RCS activities requires an integrated information 
system that can provide accurate, timely, and accessible information for monitoring 
and evaluation processes. 

Executive Information System (EIS) is one type of information system that 
supports decision-making by presenting summarized information through 
dashboards and visualization features. EIS enables decision-makers to monitor 
organizational performance indicators and analyze information from multiple data 
sources(Azima et al., 2018). In higher education environments, dashboard-based EIS 
can assist stakeholders in monitoring research performance, funding distribution, 
publication achievements, and community service activities. However, developing an 
EIS dashboard requires appropriate planning, particularly regarding software 
development effort and cost estimation. 

Software cost estimation remains a challenging activity due to the complexity 
of software development processes and the uncertainty associated with project 
requirements, resources, and development environments. Recent studies have 
investigated various approaches to improve estimation accuracy, including 
systematic reviews of cost drivers, hybrid estimation models, optimization-based 
approaches, and data-driven methods. Ahmed et al. (2023)identified that software 
cost estimation models are influenced by multiple cost drivers, while Rashid et al. 
(2023) emphasized the importance of developing more adaptive estimation 
approaches to address limitations of conventional methods. Furthermore, recent 
studies have explored hybrid and machine learning-based models to improve 
prediction performance in software cost estimation (Ahmed et al., 2024a; Vanathi et 
al., 2024; Zhao et al., 2025). 

Among software metric-based estimation approaches, Use Case Points (UCP) 
has been widely applied because it can estimate software size based on functional 
requirements during the early development phase. Previous studies have 
demonstrated that UCP can provide valuable estimation results by analyzing actors, 
use cases, and adjustment factors. Azzeh et al. (2021) reported that UCP remains one 
of the commonly investigated approaches for software effort estimation, while 
Prayitno et al. (2020) demonstrated the application of UCP combined with 
additional estimation techniques to improve effort prediction. Moreover, (Silhavy et 
al., 2023) adapted the UCP methodology for different software domains, showing its 
flexibility in supporting software estimation. 

Database complexity is another factor that influences software development 
effort because database structures affect implementation difficulty, data 
management, and system maintenance. Database Complexity Index (DBCI) is a 
measurement approach that evaluates database complexity based on structural 
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components, including tables, attributes, keys, and relationships (Dey et al., 2014). 
Previous research has shown that database complexity measurement can provide 
additional information regarding software complexity. Juhola (2022) highlighted 
that data complexity measurement is important for understanding the 
characteristics and difficulty of managing complex data structures. However, DBCI 
only represents the database aspect and does not consider the functional complexity 
perceived by system users. 

Existing studies indicate that software estimation methods commonly 
evaluate software complexity from a single perspective. UCP focuses on functional 
requirements, while DBCI focuses on database structure. However, software systems 
consist of interconnected functional and data components, meaning that considering 
only one aspect may result in incomplete estimation. Although several studies have 
investigated hybrid approaches for software cost estimation (Ahmed et al., 2024a; 
Rashid et al., 2023), research integrating functional complexity measurement using 
UCP and database complexity measurement using DBCI remains limited. 

Therefore, this study addresses the research gap by proposing a hybrid 
software cost estimation model that integrates Use Case Points (UCP) and Database 
Complexity Index (DBCI), referred to as the UCPDBCI model. The proposed model is 
applied to an Executive Information System-based Research and Community Service 
monitoring dashboard. This study aims to develop a software cost estimation model 
by (1) calculating software complexity using UCP and DBCI methods, (2) integrating 
both estimation approaches into a proposed model, and (3) estimating software 
development effort and cost based on the proposed model. 

 
II. LITERATURE REVIEW 

Research and Community Service Information System 
Research and Community Service (RCS) activities are fundamental 

components of higher education institutions that contribute to knowledge 
development, innovation, and social improvement. These activities involve various 
processes, including research proposal submission, evaluation, funding 
management, publication tracking, and monitoring of community service outcomes. 
The increasing complexity of RCS activities generates large amounts of 
heterogeneous data that require effective information management to support 
institutional decision-making. Research Information Management Systems (RIMS) 
and Current Research Information Systems (CRIS) have been developed to integrate 
various research-related information, including researcher profiles, research 
projects, publications, and institutional research outputs. These systems enable 
higher education institutions to manage research activities more effectively and 
support research evaluation processes (Donner, 2023; Fernandes, 2018). 
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Information systems have become essential tools for managing academic 
activities by providing integrated data processing and information delivery 
mechanisms. In higher education environments, information systems support 
operational activities as well as strategic decision-making by transforming raw data 
into meaningful information for stakeholders. The implementation of information 
management systems in universities allows institutions to improve information 
accessibility, optimize administrative processes, and support data-driven 
management practices (Triono et al., 2023). Furthermore, effective information 
management requires appropriate system design to ensure that institutional 
information can be collected, processed, and distributed according to stakeholder 
requirements (Fajriyah et al., 2024). 

Executive Information System (EIS) is one type of information system 
designed to provide summarized and strategic information for decision-makers. EIS 
commonly utilizes dashboards and visualization techniques to present key 
performance indicators and assist management in monitoring organizational 
performance (Velcu-Laitinen & Yigitbasioglu, 2012). Dashboard-based decision 

support systems have been increasingly implemented in higher education 
institutions because they provide stakeholders with better access to critical 
information and support evidence-based decision-making (McCoy & Rosenbaum, 
2019). Dashboards allow complex institutional data to be presented in a visual and 
understandable format, enabling decision-makers to identify trends, evaluate 
performance, and formulate strategic actions (Yoke Wah et al., 2019).  

In the context of RCS management, an EIS-based dashboard can support 
university leaders and research management units in evaluating research 
productivity, funding distribution, publication performance, and community service 
achievements. The utilization of intelligent decision support systems and dashboard 
technologies in higher education demonstrates the potential of information 
visualization to improve managerial decision-making and institutional performance 
monitoring (Sharma, 2017; Ulfatriyani et al., 2020). 

The development of an RCS EIS dashboard requires appropriate planning, 
particularly in managing the resources and costs required during the software 
development process. Information systems in higher education continue to face 
increasing complexity due to growing data volume, diverse user requirements, and 
the need for integrated institutional services. Therefore, proper planning and 
management approaches are required to ensure that information system 
development can be implemented effectively and efficiently (Sukorini et al., 2024). 
 
Software Cost Estimation 

Software Cost Estimation (SCE) is a fundamental activity in software 
engineering that aims to predict the required effort, resources, and financial cost of 
software development projects. Accurate estimation is essential because inaccurate 
predictions may result in budget overruns, schedule delays, and inefficient resource 
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allocation. Recent research has emphasized that software estimation remains 
challenging due to various influencing factors, including project characteristics, 
development environment, and software complexity (Ahmed et al., 2023; Haleem et 
al., 2025). 

Various approaches have been developed to improve software cost estimation 
accuracy, ranging from traditional algorithmic models to optimization and machine 
learning-based approaches. Draz et al. (2024) proposed a predictive estimation 
model using ARIMA algorithms, demonstrating the potential of statistical 
approaches in software cost prediction. Similarly, Gandomani et al. (2025) improved 
analogy-based software cost estimation through optimization techniques, while 
Zhang et al. (2024) applied dimensionality reduction and machine learning methods 
to enhance estimation performance. 

Although machine learning and optimization approaches have shown 
promising results, these approaches often require sufficient historical project 
datasets. In projects with limited historical data, metric-based estimation methods 
remain valuable because they estimate software complexity based on measurable 
system characteristics. Ahmed et al. (2024) proposed a hybrid estimation model to 
improve software cost prediction by combining multiple estimation perspectives, 
indicating that integrating different complexity dimensions can enhance estimation 
reliability. 

One widely used software metric-based approach is Use Case Points (UCP), 
which estimates software size based on functional requirements represented 
through actors and use cases. However, software complexity is not only influenced 
by functional requirements but also by internal system structures, including 
database design. Therefore, integrating functional and structural complexity 
measurements can provide a more comprehensive estimation approach. 

 
Use Case Points (UCP) 

Use Case Points (UCP) is a software size estimation method introduced by 
Karner (1993) to estimate software development effort based on system 
functionality represented through actors and use cases. The method has received 

considerable attention because it can be applied during the early stages of software 
development when detailed implementation information is not yet available. Azzeh 
et al. (2021) conducted a systematic review and confirmed that UCP is widely used 
for software effort prediction due to its capability to represent functional 
requirements. 

The UCP method consists of several calculation components, including 
Unadjusted Actor Weight (UAW), Unadjusted Use Case Weight (UUCW), Technical 
Complexity Factor (TCF), and Environmental Complexity Factor (ECF). UAW 
represents actor complexity based on the interaction level between users and the 
system. Meanwhile, UUCW measures use case complexity based on the number of 
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transactions involved in each use case. The technical and environmental factors are 
used to adjust the estimation based on system characteristics and development 
conditions (Karner, 1993). 

The general calculation process begins by determining the Unadjusted Use 
Case Points (UUCP), which is obtained from the combination of UAW and UUCW. The 
UUCP value is then adjusted using TCF and ECF to produce the final Use Case Points 
value. The resulting UCP value can subsequently be converted into estimated effort 
by applying a productivity factor. 

Several studies have applied and improved UCP in different software 
development contexts. Prayitno et al. (2020) combined UCP with the Program 
Evaluation and Review Technique (PERT) to estimate software effort under 
uncertainty conditions. Furthermore, Silhavy et al. (2023) adapted the UCP 
methodology for Internet of Things projects, demonstrating that UCP can be 
modified according to specific software characteristics. 

Recent research has also focused on optimizing UCP-based estimation 
models. Ardiansyah et al. (2024) improved UCP estimation through metaheuristic 
algorithms, indicating that optimization techniques can enhance the accuracy of 
traditional UCP calculations. 
 
Database Complexity Index (DBCI) 

Database complexity represents an important aspect of software 
development because database structures influence system implementation, 
maintenance activities, and data processing performance. Complex data structures 
require additional effort in database design, integration, and management. Juhola 
(2022) emphasized that measuring data complexity is necessary to understand the 
characteristics of complex datasets and support effective information management. 

Database Complexity Index (DBCI) is an approach used to measure database 
complexity based on structural characteristics. Unlike UCP, which focuses on 
functional complexity, database complexity measurement provides a structural 
perspective by evaluating internal system components. Therefore, integrating 
database complexity with functional-based estimation can provide a more 
comprehensive representation of software complexity. This integration approach 
aligns with recent trends in software estimation research that combine multiple 
factors to improve estimation accuracy (Ahmed et al., 2024). 

Database complexity measurement provides additional information regarding 
software development effort because database-related activities contribute 
significantly to software development processes. A system with a large number of 
entities and complex relationships generally requires more analysis, design, and 
implementation effort compared with a simpler database structure. 

Although database complexity influences software development effort, 
previous software estimation approaches have often focused primarily on functional 
aspects. Therefore, integrating DBCI with UCP provides a broader estimation 
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perspective by combining functional complexity and database structural complexity. 
The integration of these two measurements is expected to improve software cost 
estimation accuracy, particularly for information systems with significant data 
management requirements, such as Research and Community Service Executive 
Information System dashboards. 
 
III. METHOD 

This study employs a qualitative descriptive approach combined with a 
software metrics–based estimation method. The qualitative approach is used to 
interpret system specifications and structural components of the software, while the 
quantitative aspect is derived from numerical estimation using software metrics. 

 
Source: Developed by Author, 2026 

Figure 1. Research Framework for Software Cost Estimation of RCS EIS Dashboard 
 

Figure 1 explains the research framework, consists of several stages, 
including problem identification, research question formulation, software 
complexity analysis, and cost estimation.  

The estimation framework integrates two complementary methods: Use Case 
Points (UCP) and Database Complexity Index (DBCI). UCP is used to determine the 
functional size of the system based on actors and use cases, while DBCI measures the 
complexity of the database structure based on tables, attributes, primary keys, 
foreign keys, and relationships. 
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The integration of UCP and DBCI forms the proposed UCPDBCI model, which 
aims to improve the accuracy of early-stage software cost estimation, particularly for 
Executive Information System (EIS) development. The final output of the model is 
software development effort (in working hours) and cost estimation (in Indonesian 
Rupiah). 

The proposed estimation model used in this research is illustrated in Figure 2. 

 

Source: Developed by Author, 2026 
Figure 2. Proposed Estimation Model 

 

Figure 2 explains that obtaining the UCP, DBCI and the combination requires 
calculation using the following formula. 

​  ​        ​ ​ ​ (1) 𝑈𝐶𝑃 = 𝑈𝐴𝑊 + 𝑈𝑈𝐶𝑊( )×𝑇𝐶𝐹×𝐸𝐶𝐹

​         ​​ (2) 𝐷𝐵𝐶𝐼 = 5𝑁𝑇 +  2𝑁𝐴 +  10𝑁𝑃𝐾 +  5𝑁𝐹𝐾 +  3𝑁𝑅

​   ​ ​ ​ ​        ​ (3) 𝑈𝐶𝑃𝐷𝐵𝐶𝐼 = 𝑈𝐶𝑃 + 𝐷𝐵𝐶𝐼

The integration of both metrics produces the UCPDBCI value, which is then 
converted into development effort and cost estimation using a predefined pay rate. 
This approach allows estimation to capture both functional system complexity (UCP) 
and data structure complexity (DBCI).   

Then, the UCPDBCI is converted into effort using the following formula: 

​  ​ ​ ​ ​        ​ (4) 𝐸𝑓𝑓𝑜𝑟𝑡 = 𝑈𝐶𝑃𝐷𝐵𝐶𝐼 × 20

The productivity factor of 20 person-hours was retained from Karner's 
original UCP method because the objective of the proposed UCPDBCI model is to 
enhance software size estimation by incorporating database structural complexity, 
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rather than to establish a new productivity model. Therefore, the integration of DBCI 
affects the measurement of software complexity, while the effort conversion process 
continues to follow the established productivity assumption proposed by Karner. 
Since no empirically validated productivity factor has yet been developed for the 
UCPDBCI model, the original factor of 20 person-hours was adopted as a baseline for 
effort estimation. Future research should calibrate this productivity factor using 
actual software development projects to improve the empirical applicability of the 
model. 

Once the effort is determined, it is converted into a pay rate to estimate the 
software cost. 

 
IV. RESULTS AND DISCUSSION 

Use Case Points (UCP) Calculation Results 

The calculation of Use Case Points (UCP) begins with the identification of 
system actors and use cases based on the functional requirements of the Executive 
Information System (EIS) for Research and Community Service (RCS) monitoring. 
The identified actors and use cases are used as the basis for determining the 
Unadjusted Actor Weight (UAW) and Unadjusted Use Case Weight (UUCW).  

 

Figure 3. Identification of Actors and Use Cases for UCP Calculation 
 

Based on the identified actors and use cases presented in Figure 3, each actor 
and use case is categorized according to its complexity level. The assigned weights 
are then used to calculate UAW and UUCW. The summary of the UCP calculation 
process and final results is presented in Table 1. 
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Table 1. UCP Calculation 

 

Component Calculation Basis Value 
Unadjusted Actor Weight (UAW) Actor Categorize 12 
Unadjusted Use Case Weight (UUCW) Use Case Categorize 60 
Unadjusted Use Case Points (UUCP) UAW+UUCW 72 
Technical Complexity Factor (TCF) 0,6+(0,01×TF) 1,055 
Environmental Complexity Factor (ECF) 1,4+(-0,03×EF) 22,5 
Final UCP Value UUCP×TCF×ECF 55,071 

Source: Developed by Author, 2026 
 

The result indicates that the system has a moderate level of functional 
complexity, reflecting its role as a decision-support dashboard with multiple 
monitoring and reporting features. 

Database Complexity Index (DBCI) Calculation Results 

The DBCI calculation starts with the analysis of the database structure. The 
database schema is evaluated based on structural components, including tables, 
attributes, primary keys, foreign keys, and relationships.  

 

Figure 4. Conceptual Data Model for DBCI Calculation 
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Based on the database structure shown in Figure 4, the complexity score is 
calculated by assigning weights to each database component according to Equation 
2. The summarized DBCI calculation results are presented in Table 2. 

Table 2. DBCI Calculation 

Component Value 
Number of Tables (NT) 8 
Attributes (NA) 35 
Primary Keys (NPK) 8 
Foreign Keys (NFK) 7 
Relationships (NR) 7 
Final DBCI Value 246 

  Source: Developed by Author, 2026 

The analysis shows that the system database has a moderate complexity level 
due to the interrelated structure between research activities, community service 
data, outputs, and budget information. This indicates that a relational database 
design is essential to ensure data consistency and integrity within the system. 

Software Cost Estimation Results 

After obtaining the Use Case Points (UCP) and Database Complexity Index 
(DBCI) values, the next stage is the software development cost estimation process 
using the proposed UCPDBCI model. The estimation process consists of three main 
stages: integrating UCP and DBCI values, converting the resulting value into 
development effort, and calculating the final software development cost using a 
weighted pay rate. 

The integration of UCP and DBCI is performed to combine functional 
complexity and database structural complexity into a single estimation parameter. 
UCP represents the functional size of the system based on actors and use cases, 
while DBCI represents the complexity of the database structure. The combination of 
these two metrics produces the UCPDBCI value, which is subsequently used as the 
basis for effort estimation, as shown in Table 3. 

Table 3. UCPDBCI Calculation 

Component Value 
UCP 55,071 
DBCI 246 
Final UCPDBCI Value 301,071 

Source: Developed by Author, 2026 
The obtained UCPDBCI value is then converted into estimated development 

effort. The effort calculation uses a productivity rate of 20 work hours per UCPDBCI 
unit, which represents the estimated amount of working time required to develop 
one unit of software complexity. The estimated effort is calculated by multiplying the 

Journal of Applied Digital Business Research, Vol 2, No 1, Year 2026 
 

 
30 



 

UCPDBCI by 20, resulting in a figure of 6,021.42 hours. The value of 20 represents 
the productivity hours per UCP, as proposed by Karner. 

After obtaining the estimated effort, the software development roles were 
identified. The role is determined based on four software development roles 
commonly used in previous studies, which are, Project Manager, System Analyst, 
System Engineer, and Quality Assurance. Each role is assigned a weight based on its 
contribution to the software development process in a form of percentage. For the 
Project Manager is 34% and the rest is 22%. 

After obtaining the role identification, next is calculated the pay rate. The pay 
rate is determined based on the monthly salary benchmark obtained from the 
PERSOL Indonesia Salary Guide 2026. The monthly salary is converted into an 
hourly rate using the assumption of 22 working days per month and 8 working 
hours per day. The resulting hourly pay rates are then weighted according to the 
contribution of each software development role and used to calculate the final 
software development cost. 

After obtaining the pay rate for each role, the next stage is to distribute the 
total estimated effort into each software development role based on their respective 
contribution percentages. The total effort of 6,021.42 hours is allocated according to 
the predefined role weights, where 34% is assigned to the Project Manager and 22% 
is assigned to each of the System Analyst, System Engineer, and Quality Assurance 
roles. This allocation results in the calculated effort distribution for each role, 
reflecting their proportional involvement in the software development process. 

Subsequently, the labour cost for each role is computed by multiplying the 
allocated effort by the corresponding hourly pay rate. This step produces the cost 
contribution of each role in the overall software development process. The total 
software cost estimation (SCE) is obtained by summing all labor costs from the four 
roles, resulting in the final estimated development cost of the system. The detailed 
calculation of effort allocation and labor cost for each role is presented in Table 6. 

Table 4. Software Cost Estimation Calculation 

Role Percentage 
Effort 

(Hours) 
Allocated Effort 

(Hours) 
Pay Rate 

(IDR/hour) 

Labor 
Cost 

(IDR) 
 

Project Manager 34% 6.021,42 2.047,28 170.455 348.968.659  
System Analyst 22% 6.021,42 1.324,71 62.500 82.794.525  
System Engineer 22% 6.021,42 1.324,71 68.182 90.321.300  
Quality Assurance 22% 6.021,42 1.324,71 82.386 109.138.238  
Total Software Cost Estimation 631.222.722  

Source: Developed by Author, 2026 
 

Discussion 
Journal of Applied Digital Business Research, Vol 2, No 1, Year 2026 

 

31 



​  

The proposed UCPDBCI model estimated the total software development cost 
for the Research and Community Service (RCS) Dashboard System at Rp631,222,722 
by integrating functional complexity measured through Use Case Points (UCP) and 
database structural complexity measured through the Database Complexity Index 
(DBCI). Unlike the conventional UCP method, which estimates software size 
primarily based on functional requirements, actors, use cases, and adjustment 
factors, the proposed model additionally incorporates database structural 
characteristics, including entities, attributes, primary keys, foreign keys, and 
relationships. This integration enables software complexity to be assessed from both 
functional and structural perspectives within a single estimation framework. 

The findings indicate that database complexity represents an important 
aspect of software development effort that is not explicitly captured by the 
conventional UCP approach. In the proposed RCS Dashboard System, the database 
consists of eight entities, thirty-five attributes, eight primary keys, seven foreign 
keys, and seven relationships, indicating substantial development activities related 
to database schema design, relationship modelling, data integrity implementation, 
and query development. These activities contribute to software development effort 
but are not directly represented in conventional UCP measurements. By 
incorporating database structural complexity through DBCI, the proposed model 
extends the software size measurement beyond functional requirements, providing 
a broader representation of software complexity, particularly for information 
systems with significant database dependencies. 

From a practical perspective, the proposed UCPDBCI model can support 
software developers and project managers during the early stages of software 
development by assisting in budget planning, resource allocation, project feasibility 
analysis, and development planning. Considering both functional and database 
structural complexity allows the estimation process to better reflect the 
characteristics of data-intensive information systems, thereby providing additional 
information that may support project planning and decision-making. 

Nevertheless, this study has several limitations. The proposed UCPDBCI 
model has not yet been empirically validated using actual software development 
projects, nor has it been comparatively evaluated against established estimation 
methods such as UCP or COCOMO. Therefore, this study does not claim that the 
proposed model provides higher estimation accuracy than existing approaches. 
Instead, the primary contribution of this research lies in proposing an estimation 
framework that integrates functional complexity and database structural complexity 
into a unified software size measurement. Future research is recommended to 
validate the proposed model using completed software projects, compare its 
estimation performance with existing estimation methods, and calibrate the 
productivity factor using empirical project datasets to further evaluate the 
effectiveness and applicability of the proposed model. 
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V. CONCLUSION AND RECOMMENDATION 

This study successfully develops a software cost estimation model for the 
Executive Information System (EIS) Dashboard for Research and Community Service 
(RCS) monitoring using the proposed UCPDBCI approach. The model integrates 
functional complexity (Use Case Points), database structural complexity (Database 
Complexity Index), and productivity-based effort conversion to produce a more 
comprehensive estimation framework. 

The results show that the system has a final UCP value of 55,071 and a DBCI 
value of 246, based on eight entities, thirty-five attributes, eight primary keys, seven 
foreign keys, and seven relationships. By combining both metrics, the estimated total 
software development cost is Rp631.222.722. This indicates that both functional and 
database complexities significantly influence the overall development effort and 
cost, making the proposed model more comprehensive compared to function-only 
estimation approaches. 

However, this study has several limitations. The model is evaluated using a 
single case study, which limits its generalizability to other software systems. In 
addition, the estimated cost has not been validated through expert judgment or  

comparison with actual project costs, and other influencing factors such as 
team experience, project risk, and technology complexity are not included. 
Furthermore, the system is only implemented as a prototype, so its real-world 
effectiveness has not been evaluated. 

Future research is recommended to validate the proposed model through 
expert evaluation and comparison with actual development costs using accuracy 
metrics such as MAPE or MMRE. The model should also be applied to multiple case 
studies to improve its generalizability. Additionally, further improvements may 
include integrating other cost drivers such as risk factors and system 
maintainability, as well as implementing the system in real organizational 
environments to evaluate its practical effectiveness in supporting decision-making 
and RCS monitoring. 
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