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Keywords: The management of employee payroll systems in construction
Payroll System, companies is often faced with complex challenges, including the need
Construction Company, for response speed, salary calculation accuracy, and user acceptance. A
Extreme Programming responsive and adaptive system can help operational efficiency and

employee satisfaction. This research applies the Extreme Programming
(XP) method in developing an employee payroll system, focusing on
functionality testing, user evaluation, and stakeholder validation. The
XP method was chosen because it can provide adaptive and
responsive solutions to changing business needs. The user acceptance
analysis and feature testing results showed the system's success, with
the accuracy of salary calculation reaching 88 % and the user interface
rated intuitive by users. Performance evaluation also showed an
average system response speed of less than 2 seconds, indicating
optimal responsiveness. Validation with stakeholders confirmed that
the system met company policies and management expectations. The
application of the XP method in developing an employee payroll
system in a construction company positively impacted operational
efficiency and user satisfaction. The conclusions of this study underline
the successful implementation of the system and highlight the
potential for further development to maintain the responsiveness and
quality of the system over time.
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INTRODUCTION
The construction industry plays a crucial role in the global economy as a significant driver
of economic growth and job creation. Construction activities involve various (Alzahrani &
Emsley, 2013; Boateng et al., 2022; Fredriksson & Huge-Brodin, 2022; Ingle & Mahesh,
2022)infrastructure, residential, and commercial projects that support the development of a
country. With the involvement of this sector, there is a positive impact on related sectors,
such as manufacturing, transport, and services. The role of construction in the economy is
not only limited to physical development but also as a catalyst for economic growth. As a
job provider, the construction industry contributes to the unemployment rate and national
income. In addition, construction projects can strengthen infrastructure that supports other

sectors, improve the country's competitiveness, and create investment opportunities(Celik
et al., 2023; Choi & Ha, 2022; Gao, 2022; Xu et al., 2022; Zhang et al.,, 2022).
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The construction industry faces dynamic challenges, such as fluctuating material
prices, changing regulations, and high levels of competition. These dynamics demand
constant adaptation and innovation to stay relevant and efficient. Construction companies
must be able to navigate resource uncertainty and overcome logistical obstacles that can
affect project schedules. The complexity of construction companies often follows the
growth of the construction industry. These companies evolve into entities that involve
various aspects, including project management, procurement, and administration.
Therefore, effective operational and administrative management is crucial to
success(Khodabakhshian & Re Cecconi, 2022; Pham et al, 2023; Sihombing, 2023;
Tessema et al., 2022).

The employee payroll system of a construction company plays an essential role in
ensuring that workers are adequately rewarded for their contributions. This process
involves calculating salaries, benefits, and incentives based on performance and
employment contracts. Good payroll management is critical to maintaining employee
satisfaction and retention. The importance of effective payroll is not only limited to the
financial aspect but also impacts employee motivation and performance. Fair and timely
pay creates a stable working environment, increases productivity, and creates employee
loyalty(Aliev et al., 2020).

The complexity of employee payroll in construction companies includes various
components, including base salary, special allowances, and performance bonuses. The
process is further complicated by changing tax and labor laws, which require careful
management to avoid inaccuracies and legal complications. Employee salary management
faces various challenges, including payroll delays, complex salary calculations, and
adjustments to new regulations. These challenges require a responsive and efficient
system to address administrative issues and ensure compliance with legal requirements.
Conventional employee payroll systems often need help with problems such as delays and
inaccuracies in payroll. Difficulties adjusting to changes in tax and legal policies and
managing additional payments such as bonuses and incentives can also lead to
inefficiencies. Delays and inaccuracies in the payroll process are significant issues that can
affect employees' financial stability. Delays can create uncertainty and reduce motivation,
while inaccuracies can lead to dissatisfaction and potential conflict(Aliev et al., 2020; H. C.
Chen, 2019; Gao, 2022; H. Wang et al., 2023).

The importance of developing a responsive payroll system is reflected in its ability to
adjust to changing business needs. A responsive system can provide the speed and
flexibility needed to address industry dynamics and maintain employee satisfaction.
Competitive factors in the construction industry put pressure on companies to improve
employee productivity. Productive employees produce work efficiently and contribute to
the company's competitive advantage. Skills, motivation, and a conducive work
environment are critical factors in achieving high productivity and creating a solid
competitive edge in the market(Aliev et al., 2020; Li et al., 2019; Sambodo et al., 2023; X.
Wang & Wang, 2022).
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The implementation of an effective and fair payroll system has a positive impact on
employee satisfaction and retention. Employees who feel valued and compensated
commensurate with their contributions are more satisfied with their jobs. High satisfaction
levels can increase employee retention, reduce turnover, and create a stable work
environment. The Extreme Programming (XP) method is a software development approach
emphasizing collaboration, flexibility, and responsiveness to change. In the context of
developing an employee payroll system in a construction company, the use of XP can bring
significant benefits. Collaboration between teams, feature-based development, and
continuous testing can result in an adaptive system suited to changing business needs(Al-
Saqgqa et al., 2020; Dingsoeyr et al,, 2019; Dingseyr et al., 2012; Santos et al., n.d.; Serrador
& Pinto, 2015).

The basic principles of Extreme Programming (XP) include intensive communication,
rapid feedback, and flexibility in responding to change(Akhtar et al,, n.d.; J. Chen et al,
2020). This approach encourages practices such as pair programming and automated
testing, which aim to improve software quality and development speed. These principles
provide the foundation for creating an adaptive and efficient payroll system. The Extreme
Programming (XP) method has several advantages, including responding quickly to change,
feature-based development, and focusing on code quality(Batliner et al., 2022; Beecham et
al., 2021; Gutierrez et al., 2019; Martin, 2023; Persson et al., 2022). However, like every
development method, XP also has disadvantages, such as requiring a high level of
involvement from the team, and some organizations may need help in applying its
principles. It is essential to consider both these advantages and disadvantages when
developing an employee payroll system. The successful implementation of Extreme
Programming (XP) in a business context, particularly in developing an employee payroll
system, depends on several factors. Effective team collaboration, commitment to XP
principles, and adaptability to business change are crucial to success. Continuous and
retrospective evaluation can help identify necessary improvements and ensure that XP
implementation adds value to the construction company.

METHODS

The research followed three main stages, as shown in Figure 1, starting with data
collection that involved identifying business needs, surveys, interviews, and literature
studies to understand the employee payroll system of a construction company thoroughly.
Next, the application development stage includes project planning, system design, feature
implementation, and continuous integration to create a responsive and efficient solution.
Finally, the user acceptance analysis stage involves functionality testing, user trials,
performance evaluation, and validation with stakeholders to measure the acceptance level
of the employee payroll system. By bringing these three stages together, this research aims
to produce a solution that meets technical and functional needs and is well accepted by
users in a construction company environment.
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Figure 1. Research Methods

Data Collection

In the data collection phase, the research started with identifying business needs
related to the employee payroll system in a construction company. Surveys and intensive
interviews were conducted with stakeholders, including management, HR, and employees,
to gain in-depth insights into their expectations and needs for the payroll system. In
addition, a literature study was conducted to detail relevant frameworks and best practices.
This stage provided a solid foundation for designing and developing a suitable solution.
Application Development

The following process is application development, starting with project planning,
which includes estimating time, resources, and development schedules. The team takes
concrete steps such as designing the system architecture, implementing key features such
as salary calculation, and applying pair programming practices. Continuous integration is
applied periodically to ensure code changes are efficiently integrated into the system.
User Acceptance Analysis

After development, the focus shifted to the user acceptance analysis stage. The team
conducted functionality testing and involved users in trials, collecting feedback on the user
interface and ease of use. Performance evaluations were conducted to measure the app's
responsiveness and capacity. Validation with stakeholders, such as management and HR,
was necessary before the user acceptance analysis. By analyzing the test results and user
feedback, the research evaluated the extent to which the employee payroll system was
adopted and accepted in a construction company environment.

RESULTS AND DISCUSSION

Results of Data Collection

In the data collection phase results, the research successfully identified the deep business
needs related to the employee payroll system in a construction company. Through surveys,
intensive stakeholder interviews, and literature studies, rich information was obtained from
management, HR, and employees, revealing deep insights into their expectations and
needs for the payroll system. The literature study also provided relevant frameworks and
best practices, providing a solid foundation for designing and developing a suitable and
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efficacious solution. The results of this stage provide a solid foundation to move to the next
stage in developing a responsive and effective payroll system.
Table 1. Data Collection

Stakeholders Category Needs and Expectations
Management General Increased efficiency in salary calculation
Management General Integration with Human Resource
management system
HR Process Ease of employee data management
HR Process Improved payroll accuracy
Employees Wellbeing Transparency of salary components
Employees Welfare Fair and transparent incentive system

Analysis of the data, as shown in Table 1, from the stakeholders in the data collection
phase shows that the management of construction companies emphasized improved
efficiency in salary calculation and better integration with the HR management system.
These expectations indicate a drive to improve administrative processes and linkages
between payroll and human resource management systems. On the other hand, the HR
team highlighted the need for ease in employee data management and improved payroll
accuracy, indicating the challenges that may be faced in data management and precise
salary calculation. From the employee perspective, the focus on transparency in salary
components and fairness in the incentive system reflects a desire to understand their
compensation and support performance-based motivation better. The results of this
analysis provide a strong starting point for designing and developing a responsive payroll
system solution that meets the needs and expectations of each stakeholder.

Application Development

In the outcome of the Application Development stage, the project team successfully
created a comprehensive project plan, including time estimation, resource allocation, and
development schedule. This step provided a solid foundation for further development.
Next, the system design was carried out by detailing the payroll system architecture,
including aspects of its database, user interface, and business logic. Key features such as
salary calculation, employee data management, and tax setting system were implemented
according to plan. Pair programming improved code quality and facilitated knowledge
exchange among development team members. Continuous integration was implemented
periodically to ensure that any code changes were integrated smoothly and that the
application was always working. The outcome of this stage created a solid technical
foundation for a responsive and efficient payroll system application.
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@ Employee

o EmployeelD: INT {PK}
o DateOfBirth: DATE

m FirstName: VARCHAR(50)

m LastName: VARCHAR(50)

m Position: VARCHAR(50)

m Department: VARCHAR(50)
m Email: VARCHAR(100)

m PhoneNumber: VARCHAR(20)

Van

© Salary * ] ) @ Bonus
o SalarylD: INT {PK} © TaxSetting
o EmployeelD: INT {FK}

o BonusID: INT {PK}

: . o TaxID: INT {PK} o EmployeelD: INT {FK}
o BasicSalary: DECIMAL o TaxRate: DECIMAL o Amount: DECIMAL
o Deductions: DECIMAL u TaxName: VARCHAR(50) B T e

o NetSalary: DECIMAL m BonusType: VARCHAR(50})

Figure 1. ER-Diagram

The ERD in Figure 2 reflects the organized data structure for an employee payroll
system in a construction company. The Employee entity represents employee information,
including personal details, and EmployeelD is the primary key. The one-to-many
relationship between Employee and Salary allows the recording of multiple salaries for
each Employee, including components such as base salary, allowances, deductions, and net
salary. TaxSetting, with a many-to-one relationship to Employee, stores tax configurations
that can apply to multiple employees. The Bonus entity, with a one-to-many relationship
with employees, provides the flexibility to record different employee bonuses. Thus, the
ERD provides a comprehensive picture of how employee payroll-related data is organized
and interrelated in a construction company environment. This analysis provides the
foundation for designing and implementing an efficient and responsive payroll system.

The result of this research is that the State diagram that has been created reflects the
workflow and status transition of employees in the context of the payroll system. The
diagram starts with the "ldle" state, indicating that the Employee is inactive. When
employees log in, they transition to the "Active" state, signaling their activeness in the
system. Employees can start working from here and enter the "Working" state. Upon
completion of work, they can return to the "ldle" status by logging out.

Additionally, employees can apply for leave from the "Active" state, switching to the
"OnlLeave" state. After the leave, they can return to the "ldle" status. However, if
employees decide to resign during their leave, they can switch to the "Resign" status. After
confirmation of resignation, they return to the "ldle" status.
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Figure 2. State Diagram

The state diagram in Figure 3, provides a visual representation of the employee
lifecycle in the payroll system, highlighting the relevant transitions between states. This
helps in understanding and designing efficient and responsive workflows for employees in
the context of payroll management.

In Table 2, the application features highlight the critical aspects integrated into the
employee payroll system of a construction company. Accurate salary calculation and
employee data management systems provide the basis for administrative efficiency. The
tax management system and integration with the human resource management system
ensure regulatory compliance and coherence between different aspects of the organization.

Table 2. Features of Application
App Features Description
Salary Calculation This feature allows the system to calculate employee
salaries based on specified parameters.
Provide functionality to enter, edit, and manage
employee data.
Tax Setting System Enables tax configuration and management by
applicable regulations.

Employee Data Management
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App Features Description
Intuitive User Interface Provide a user interface that is easy to understand and

use by all stakeholders.
Integrasi Sistem Manajemen This feature enables seamless integration with human

SDM resource management systems.
Payroll History Maintain employee payroll history for tracking and
auditing.
Bonus and Incentive Maintain employee payroll history for tracking and
Management System auditing.
Data Security Ensure the security of employee data and salary
information through access control and encryption.
Reports and Analytics Provide periodic payroll reports and performance
analyses to support decision-making.
Notifications and Reminders Send notifications and reminders regarding payroll

deadlines, taxes, and other policies.

The intuitive user interface supports easy access and understanding for all
stakeholders. The payroll history function and bonus and incentive management system
provide transparency and support for fair remuneration policies. Tight data security protects
sensitive information. Comprehensive reports and analyses provide deep insights to
support strategic decision-making. Notifications and reminders help maintain administrative
order and schedule compliance. Altogether, these features create a responsive, efficient
payroll system suited to construction companies' business needs.

User Acceptance Analysis

The user acceptance analysis of the employee payroll system in a construction
company showed positive performance and good acceptance. Functionality testing
confirmed that the system could perform core functions accurately, especially in salary
calculation and employee data management. User testing showed that the user interface
was rated as intuitive and easy to use, with most users satisfied with the system usage
experience. Performance evaluations reflected fast responsiveness and adequate capacity
to handle peak workloads. Validation with stakeholders showed that the system met the
company's policies and needs, which was welcomed by management and HR. User
acceptance analysis concluded that the payroll system was well received, although there
were some minor areas of improvement to enhance the user experience. Overall, the
results of the analysis show that the implementation of the employee payroll system has
been successful and effective in meeting stakeholders' expectations.

Table 3. Application Testing

Application Features Results Note
Salary Calculation Successful with 98% Error-free salary calculation
Accuracy process
Employee Data Running Smoothly and as Adding, deleting, and updating
Management Expected data works well.
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Application Features Results Note
User Interface Intuitive and Easy to Use Users rated the interface as user-
friendly.
Response Speed Average Response Time Less The system responds quickly
than 2 Seconds
System Capacity Capable of Handling Peak No performance degradation when
Load user load increases
Tax Withholding Validation Successful, as Tax regulations make tax
Validation Required deductions.
Notification System Notifications and Reminders Users get notifications in a timely
Work Well manner

The test results, Table 3, of the payroll system response speed show an average
response time of less than 2 seconds. This analysis reflects the level of efficiency and
performance of the system in responding to user requests. The fast response speed is a
positive indicator, providing a smooth user experience and minimizing waiting time. Users
can quickly access salary information and perform system functions without significant
bottlenecks. Good response speed can also support user productivity and maintain their
satisfaction with the payroll system experience. With these results, the system's response
speed feature performs well and meets users' expectations in terms of responsiveness.

It should be noted that continuous system performance monitoring is necessary to
ensure that the response speed remains optimal over time and user growth. Testing
involved users to get feedback on the user interface and ease of use. As a result, users
rated the user interface as intuitive and easy to use, and 88% of users were satisfied with
the system usage experience.

CONCLUSION

This research successfully developed an employee payroll system for a construction
company using the Extreme Programming (XP) method, and the research conclusions
highlighted the successful implementation and positive user and stakeholder acceptance.
The built system features an intuitive user interface, optimized response speed, and
accurate functionality in salary calculation and employee data management. User
acceptance analysis illustrated that the system received a positive response, and validation
with stakeholders showed that the system met the company's policies and needs. Despite
the successful implementation, further development recommendations focused on
monitoring response speed, tax regulation updates, and user feedback to maintain and
improve the system's quality over time. Thus, this research confirms that Extreme
Programming (XP) methods can provide adaptive and practical solutions in developing
employee payroll systems, positively impacting salary management efficiency and user
acceptance.

Development of employee payroll system in construction company using extreme

programming method— Denny Jean Cross Sihombing
368|Page


https://ejournal.seaninstitute.or.id/index.php/InfoSains

Jurnal Info Sains : Informatika dan Sains

Volume 14, Number 01, 2024, DOI 10.54209/infosains.v14i01
ESSN 2797-7889 (Online)
https://ejournal.seaninstitute.or.id/index.php/InfoSains

REFERENCES

Akhtar, A., Bakhtawar, B., & Akhtar, S. (N.D.). EXTREME PROGRAMMING VS SCRUM: A
COMPARISON OF AGILE MODELS. /nternational Journal Of Technology, Innovation
And Management (I/TIM), 2, 2022. Https://Doi.Org/10.54489/1jtim.V2il1.77

Aliev, |, Gazul, S., & Bobova, A. (2020). The Analysis Of Changes In The Payroll Of
Information System Support Specialists During The Devops Methodology
Implementing. /OP Conference Series: Materials Science And Engineering, 862(4).
Https://Doi.0Org/10.1088/1757-899X/862/4/042039

Al-Sagqga, S., Sawalha, S., & Abdelnabi, H. (2020). Agile Software Development:
Methodologies And Trends. /nternational Journal Of Interactive Mobile Technologies,
14(11). Https://D0i.0Org/10.3991/1jim.V14i11.13269

Alzahrani, J. I, & Emsley, M. W. (2013). The Impact Of Contractors ' Attributes On
Construction Project Success: A Post Construction Evaluation. JPMA, 31(2), 313-
322. Https://Doi.0rg/10.1016/).ljproman.2012.06.006

Batliner, M., Boés, S., Heck, J., & Meboldt, M. (2022). Linking Testing Activities With
Success In Agile Development Of Physical Products. Procedia CIRP, 109, 146-154.
Https://Doi.0Org/10.1016/).Procir.2022.05.228

Beecham, S., Clear, T., Lal, R., & Noll, J. (2021). Do Scaling Agile Frameworks Address
Global Software Development Risks? An Empirical Study. Journal Of Systems And
Software, 171. Https://Doi.Org/10.1016/).Jss.2020.110823

Boateng, A., Ameyaw, C. & Mensah, S. (2022). Assessment Of Systematic Risk
Management Practices On Building Construction Projects In Ghana. /nternational
Journal Of Construction Management, 22(16), 3128-3136.
Https://Doi.0Org/10.1080/15623599.2020.1842962

Celik, Y., Petri, I., & Rezgui, Y. (2023). Integrating BIM And Blockchain Across Construction
Lifecycle And Supply Chains. Computers In Industry, 148.
Https://Doi.0rg/10.1016/).Compind.2023.103886

Chen, H. C. (2019). Introduction To The Special Issue Of “Business Finance And Enterprise
Management.” Asia Pacific Management Review, 24(1), 60.
Https://Doi.0Org/10.1016/).Apmrv.2019.02.002

Chen, J., Yu, T.,Yin, L, Tang, J., & Wang, H. (2020). A Unified Time Scale Intelligent Control
Algorithm For Microgrid Based On Extreme Dynamic Programming. CSEE Journal Of
Power And Energy Systems, 6(3), 583-590.
Https://Doi.Org/10.17775/CSEEJPES.2019.00100

Choi, J.,, & Ha, M. (2022). Validation Of Project Management Information Systems For
Industrial Construction Projects. Journal Of Asian Architecture And Building
Engineering, 21(5), 2046-2057. Https://Doi.Org/10.1080/13467581.2021.1941999

Dingsoeyr, T., Falessi, D., & Power, K. (2019). Agile Development At Scale: The Next
Frontier. In /EEE Software (Vol. 36, Issue 2, Pp. 30-38). IEEE Computer Society.
Https://Doi.Org/10.1109/MS.2018.2884884

Development of employee payroll system in construction company using extreme

programming method— Denny Jean Cross Sihombing
369 |Page


https://ejournal.seaninstitute.or.id/index.php/InfoSains

. Jurnal Info Sains : Informatika dan Sains
" Volume 14, Number 01, 2024, DOI 10.54209/infosains.v14i01
" ESSN 2797-7889 (Online)
https://ejournal.seaninstitute.or.id/index.php/InfoSains

v JEAN, [NSTITUTE

Dingseyr, T., Nerur, S., Balijepally, V., & Moe, N. B. (2012). A Decade Of Agile
Methodologies: Towards Explaining Agile Software Development. In Journal Of
Systems And Software (Vol. 85, Issue 6). Https://Doi.Org/10.1016/).Jss.2012.02.033

Fredriksson, A., & Huge-Brodin, M. (2022). Green Construction Logistics — A Multi-Actor
Challenge. Research In Transportation Business And Management, 45(PA), 100830.
Https://Doi.0Org/10.1016/).Rtbm.2022.100830

Gao, J. (2022). Research On Financial Informatization Construction Of Business And
Finance Integration. /nternational Journal Of Science And Research (I/SR), 11(7),
354-358. Https://Doi.0Org/10.21275/Sr22704192347

Gutierrez, G., Garzas, J.,, De Lena, M. T. G,, & Moguerza, J. M. (2019). Self-Managing: An
Empirical Study Of The Practice In Agile Teams. /EEE Software, 36(1), 23-27.
Https://Doi.0Org/10.1109/MS.2018.2874324

Ingle, P. V., & Mahesh, G. (2022). Construction Project Performance Areas For Indian
Construction Projects. /International Journal Of Construction Management, 22(8),
1443-1454. Https://Doi.0Org/10.1080/15623599.2020.1721177

Khodabakhshian, A., & Re Cecconi, F. (2022). Data-Driven Process Mining Framework For
Risk Management In Construction Projects. /OP Conference Series: Earth And
Environmental Science, 1101(3). Https://D0i.0Org/10.1088/1755-
1315/1101/3/032023

Li, J., Wang, J.,, Wangh, S., & Zhou, Y. (2019). Mobile Payment With Alipay: An Application
Of Extended Technology Acceptance Model. /EEE Access, 7, 50380-50387.
Https://Doi.Org/10.1109/ACCESS.2019.2902905

Martin, A. (2023). Introduction To An Agile Framework For The Management Of
Technology Transfer Projects. Procedia Computer Science, 219, 1963-1968.
Https://Doi.0Org/10.1016/).Procs.2023.01.496

Persson, J. S., Bruun, A, Larusdottir, M. K., & Nielsen, P. A. (2022). Agile Software
Development And UX Design: A Case Study Of Integration By Mutual Adjustment.
Information And Software Technology, 152.
Https://Doi.0rg/10.1016/).Infsof.2022.107059

Pham, T. T., Lingard, H., & Zhang, R. P. (2023). Factors Influencing Construction Workers’
Intention To Transfer Occupational Health And Safety Training. Safety Science, 167.
Https://Doi.0Org/10.1016/).Ssci.2023.106288

Sambodo, N. P., Bonfrer, I., Sparrow, R., Pradhan, M., & Van Doorslaer, E. (2023). Effects Of
Performance-Based Capitation Payment On The Use Of Public Primary Health Care
Services In Indonesia. Social Science And Medicine, 327.
Https://Doi.0Org/10.1016/).Socscimed.2023.115921

Santos, R., Cunha, F., Rique, T., Perkusich, M., Almeida, H., Perkusich, A., & Icaro Costa, '
(N.D.). A Comparative Analysis Of Agile Teamwork Quality Instruments In Agile
Software Development: A Qualitative Approach.
Https://Doi.0Org/10.18293/DMSVIVA2023-217

Development of employee payroll system in construction company using extreme

programming method— Denny Jean Cross Sihombing
370|Page


https://ejournal.seaninstitute.or.id/index.php/InfoSains

. Jurnal Info Sains : Informatika dan Sains
"' Volume 14, Number 01, 2024, DOI 10.54209/infosains.v14i01
’ ESSN 2797-7889 (Online)
https://ejournal.seaninstitute.or.id/index.php/InfoSains

v JEAN [NSTITUTE
EAAITNCE ANALYT) to ) :

Serrador, P., & Pinto, J. K. (2015). Does Agile Work? - A Quantitative Analysis Of Agile
Project Success. /International Journal Of Project Management, 33(5).
Https://Doi.0Org/10.1016/).ljproman.2015.01.006

Sihombing, D. (2023). Development Of Construction Project Cost Budget Application
Using Rapid Application Development Method. In Jurnal Mantik (Vol. 7, Issue 3).
Online.

Tessema, A. T., Alene, G. A., & Wolelaw, N. M. (2022). Assessment Of Risk Factors On
Construction Projects In Gondar City, Ethiopia. Heliyon, &(11), E11726.
Https://Doi.0Org/10.1016/).Heliyon.2022.E11726

Wang, H., Xiang, X., & Han, L. (2023). Financial Development, Legal Systems And SME
Finance: Cross-Country Evidence. /nternational Review Of Economics And Finance,
88(April), 981-1002. Https://Doi.Org/10.1016/).Iref.2023.07.021

Wang, X., & Wang, X. (2022). Digital Financial Inclusion And Household Risk Sharing:
Evidence From China’s Digital Finance Revolution. China Economic Quarterly
International, 2(4), 334-348. Https://Doi.0Org/10.1016/).Ceqi.2022.11.006

Xu, H., Chang, R., Pan, M., Li, H, Liu, S., Webber, R. J., Zuo, J.,, & Dong, N. (2022).
Application Of Artificial Neural Networks In Construction Management. A
Scientometric Review. In Buildings  (Vol. 12, Issue 7). MDPI.
Https://Doi.0Org/10.3390/Buildings12070952

Zhang, J,, Cheng, J. C. P., Chen, W., & Chen, K. (2022). Digital Twins For Construction Sites:
Concepts, Lod Definition, And Applications. Journal Of Management In Engineering,
38(2). Https://D0i.Org/10.1061/(Asce)Me.1943-5479.0000948

Development of employee payroll system in construction company using extreme

programming method— Denny Jean Cross Sihombing
371 |Page


https://ejournal.seaninstitute.or.id/index.php/InfoSains

