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Summary – Payroll management in any company is a 
fundamental task in its core process, as it involves more 
than just paying salaries. It means calculating, 
administering, and distributing salaries, and even 
considering extra bonuses, such as teleworking allowances, 
vacations, etc. According to ASPEL (1). The project 
presented in this document describes the use of C# with an 
SQL connection in the creation of a desktop information 
system for managing payroll information for a micro-
enterprise dedicated to providing physical training classes 
in the city of Puebla. It also creates periodic reports to track 
the status of payments to staff.
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Abstract -- Payroll management in any company is a 
fundamental task in its main process, since it is not only 
about paying salaries, it goes beyond that. It means 
calculating, managing, and distributing salaries; and even 
considering extra bonuses, such as teleworking subsidies, 
vacations, etc. (1). The project presented in this document 
describes the use of C# with an SQL connection in the 
creation of a desktop information system to manage payroll 
information for a microenterprise dedicated to teaching 
physical training classes in the city of Puebla. It also creates 
periodic reports to understand the status of staff payments.

Key words – C#, payroll, SQL, micro-business.

INTRODUCTION
A truly effective payroll computer system ensures the 
accurate and timely payment of salaries and extra benefits 
to employees of any business or business unit, regardless of 
size.
The process of tracking hours worked and calculating 

salaries is a critical area for the daily operation of Titanes 
Puebla, as it is responsible for the delicate task of recording 
staff hours worked and calculating their

accurate salaries. Ensuring that each employee receives 
adequate compensation for their efforts is essential to 
fostering a motivating and productive work environment. 
This system not only guarantees transparency in payments, 
but also helps Titanes Puebla meet its operational and 
growth objectives.
The Titanes Puebla company has 12 employees divided 
into three areas:
• 2 administrative employees.
• 1 receptionist.
• 9 employees in the sports area.
Problem
There is no system in place to accurately record hours 
worked or calculate salaries efficiently and without errors. 
Currently, the process is completely manual, which leads to 
inefficiencies and a high risk of administrative errors.
There is no tool to facilitate the identification and 
correction of discrepancies in the records, nor is there a 
method to ensure that salaries are calculated correctly and 
in a timely manner. This creates employee dissatisfaction.
During periods of high administrative workload, staff 
responsible for manual recording may make mistakes due 
to operational pressure. This leads to situations where 
teachers receive incorrect or late payments, which affects 
confidence in the system and the relationship with the 
administration.
Hypothesis
Currently, salary calculations are done manually, which 
leads to potential inconsistencies that affect both the 
administration and employees. This occurs due to the lack 
of an efficient tool that allows for comprehensive 
management of hours worked and corresponding payments, 
which, in many cases, has resulted in teachers receiving 
incorrect or late payments, affecting their satisfaction and 
trust.

mailto:violeta.martinez@puebla.tecnm.mx
https://orcid.org/0000-0003-1518-786X
https://orcid.org/0000-0003-1518-786X
mailto:susana.martinez@puebla.tecnm.mx
https://orcid.org/0009-0002-8510-5380
https://orcid.org/0009-0002-8510-5380
mailto:efren.osorio@puebla.tecnm.mx
https://orcid.org/0000-0002-6902-1841
https://orcid.org/0000-0002-6902-1841
mailto:teresa.luciano@puebla.tecnm.mx
https://orcid.org/0000-0003-3979-9369
https://orcid.org/0000-0003-3979-9369
mailto:irrojas@explorance.com
https://orcid.org/0009-0008-9444-4943
https://doi.org/10.61117/ipsumtec.v8i2.419


Receipt: 08/08/2025 ǀ Acceptance: 16/11/2025 | Publication: 10/12/2025 IPSUMTEC8 ǀ Volume 8 – No. 2 ǀ July - December 2025

Page 84

The creation of an information system based on .net 
technology improves payroll management in a micro and 
small enterprise in the sports services sector in the city of 
Puebla, Puebla, January-June 2024.
V.I. = Computer automation
V.D. = Payroll information management
1.4.1. Research questions
Does payroll control in an automated system achieve 
efficient management of the issuance of payment receipts 
that include subsidies and legal deductions?
Do payroll reports in a software application allow for the 
analysis of payroll-related information, providing key data 
for better decision-making?
Does the Visual C# application allow for control of the 
actual expenses of MSMEs?
Type of research
The proposed research project is strictly limited to the 
micro-enterprise "Titanes" sports services.
The research will be quantitative in nature, as it will 
measure the level of efficiency in payroll management, 
applying a measurement tool in the form of a survey.
In addition, as it requires knowledge of manual calculation 
processes, it also involves exploratory research that will 
provide insight into the processes inherent in calculation 
under Mexican wage and salary law.
Justification
Current payroll systems are designed to eliminate the use of 
paper and create a greener world. In addition to 
consolidating payroll without errors, they mainly favor the 
establishment of close communication between all 
employees and the entity that manages payroll, vacations, 
and attendance in real time. According to BUK (2).
The trend toward optimizing payroll software storage has 
reached the Cloud, according to CEGID (3) on its website, 
which offers constant updates on state legal regulations to 
obtain calculations that comply with all regulatory 
provisions and generate legal reports with guaranteed 
accuracy of the company's material resources.
According to (4), having payroll software will provide 
impeccable financial planning.
The newspaper El Mercurio de Tamaulipas (6) dedicated a 
publication in August 2024 detailed summary of the "10 
advantages of payroll automation," highlighting that it is an 
inherent commitment of companies to adapt to new 
technologies where time has become as valuable a resource 
as money itself, and it is essential to include payroll 
software that automates processes and reduces human error 
in the payment of salaries to employees of a business unit, 
no matter how small.

Based on the above, the creation of a payroll system within 
the institution is justified, as the manual method lacks 
precision and leads to incorrect or late payments, affecting 
staff morale and confidence in the administration. With 
automation, it is expected that the time invested will be 
reduced by up to 40%, performance evaluation and 
decision-making will be improved, timely payments will be 
guaranteed, and teacher confidence will be strengthened. 
For the reasons outlined above, the creation of a payroll 
system at the institution is justified, as the manual method 
lacks precision and leads to incorrect or late payments, 
affecting staff morale and confidence in the administration.

Succession plan
With the rapid growth of Titanes Puebla, especially after its 
expansion in 2020, the academy has seen a significant 
increase in the number of students, which has generated 
more working hours for coaches and greater demand for 
classes such as cheerleading, parkour, gymnastics, mini 
gym, and functional training sessions. However, this 
growth has also highlighted the need to automate the control 
of hours worked and the calculation of staff salaries, as the 
current manual process is not efficient or accurate enough 
to handle the growing volume of activities.
General objective
Create an information system based on .Net technology
.Net to benefit payroll management in a micro, small, and 
medium-sized enterprise (MSME) in the sports services 
sector in the city of Puebla, Puebla.
Specific objectives

• Analyze the development requirements for payroll 
in MSMEs

• Create software based on improving the user 
experience and nominal calculation functionality 
of the MSME.

• Implement the application for testing and use by 
end users and employees

• Apply measurement through a survey instrument 
to validate the hypothesis

Scope
System scalability: The system will be able to adjust to the 
growth of the academy.
Adaptation to change: The transition from manual to 
automated processes may generate resistance among 
administrative staff, who will need time to adapt to the new 
methodology.
System limitations for unforeseen situations: While the 
automated system will reduce common errors, there will be 
atypical situations (such as unexpected absences or sudden 
schedule changes) that may require manual adjustments or 
administrative review.
System maintenance and updating: Periodic maintenance 
and possible updates will be required to ensure that the 
system continues to function
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efficiently as the academy grows and needs change.
Limitations
Automation of hours worked recording: The system will 
allow for the tracking and control of all trainers' working 
hours, eliminating the need for manual records.
Accurate salary calculation: Based on the data on hours 
worked, the system will automatically calculate the salaries 
corresponding to each coach, ensuring accurate and timely 
payments.
Improved administrative management: The tool will 
optimize schedule management.
Reduction of errors and rework: By minimizing manual 
errors in recording hours and payments, the time spent by 
the administrative team correcting inconsistencies will be 
reduced, improving the efficiency of the process.
Technological dependency: The system will depend on the 
proper functioning of technology and software 
infrastructure, so potential failures or technical issues could 
temporarily affect operations.
Staff training: The success of the system will depend on 
administrative staff receiving adequate training to use the 
tool effectively.
Initial implementation costs: Implementing an automated 
system requires an initial investment in software, training, 
and possible hardware upgrades.
State of the art
There are a number of successful projects in Latin America 
that optimize financial resources in companies, allowing the 
rest of those resources to be efficiently used for real 
business profits. An early undergraduate project from 1993 
by authors Acosta & Padilla entitled "Payroll Control" (6) 
and published at the Pontifical Catholic University of 
Ecuador, focused initially on automating payroll 
calculations and job classification in order to establish a 
salary hierarchy, as well as various benefits and legal 
deductions, while also taking into account calculations for 
settlements in accordance with labor law, all based on Fox 
Desktop and MSDOS.
More recently, the project entitled "Implementation of the 
payroll administration system Colombia 'S.A.N.C' 2018" 
has been published as an academic work in Colombia (7) 
by authors Méndez Vargas, Lilia Consuelo, and Díaz Gil, 
Jonathan, within the University of Colombia's Faculty of 
Social and Business Sciences, specializing in Project 
Management, whose objective was to find a solution to the 
main problem of non-compliance with legal regulations, 
which therefore required a more comprehensive system 
adapted to current Colombian legislation. The development 
was based on Oracle, incorporating all the necessary 
cybersecurity computing strategies

necessary within the company's servers that host the 
system. The main functionality is the unequivocal 
authentication of hierarchical access by users within the 
corporate enterprise.
The National Autonomous University of Nicaragua Unan-
León, Faculty of Science and Technology, Department of 
Computing, published a thesis entitled "Development of a 
Web system in ASP.net for payroll-based human resources 
management for the company ACAPROF located in 
Matagalpa, Nicaragua, during the period January to May 
2019," whose authors, Erving José Salazar Tejeda, Franklin 
Antonio Altamirano Arbizu, and Luis Manuel Oviedo 
Acosta (8), develop software using ASP.Net web 
technology because most of their clients are located in 
different geographical locations from the company's 
corporate headquarters, and access to real-time information 
is of vital importance, placing great value on access by 
senior administrators and protecting the integrity of 
information to prevent damage to the company's finances.
The work entitled "Development and Implementation of the 
Driver Payroll System to Decentralize and Optimize 
Inspection Operations in Passenger and Freight Land 
Transport at the National and International Levels" in Peru 
by author Pablo Junior Carrasco Pérez for his degree in 
2020 (10), whose greatest achievement has been the 
considerable reduction in the time and effort required for 
the entity to respond within a given period (5 days), 
reducing it to practically minutes because the actual hours 
worked by operators are recorded instantly during their 
shift thanks to online registration, and therefore 
calculations are obtained immediately to generate salary 
payments without delays.
Work focused on micro and medium-sized enterprises that 
are not equipped with the computing resources to have a 
robust or complex system for their own needs, resort to 
accessible and low-cost IDEs to meet their basic 
requirements. One of these has been developed in a well-
known office automation tool, Microsoft Excel, created in 
Colombia as an academic degree project in 201 named 
"Designing a Payroll System in Excel for the J.E. Brakes & 
Parts Workshop in 2021," whose authors are Geraldina 
Andrea Paternina Muños, Ángela Patricia León Duque, and 
Lereiny Daniela Ruiz Galvis in 2014 (11). The project 
solves the problem of improving the administrative and 
financial operations, reliability, and real-time salary 
payments of its employees.

DEVELOPMENT
The analysis and progress of the software development will 
be evaluated using the Spiral Method, which allows for the 
prevention and reduction of any inconveniences that may 
arise. The process will continue until the spiral cycle is 
complete, consisting of four main phases of IONOS in 
2023 (12).
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The C# programming language was chosen for the payroll 
application, whose benefits are geared toward including 
Microsoft Windows interfaces, as it belongs to the suite of 
languages for IDE development in Visual Studio in 
Microsoft Learn, 2025 (13). It is also used to create 
operating systems and games, in addition to the 
applications in question. According to the BeSoftware 
website (14).
It is considered a structured, object-oriented language that 
combines the advantages of C++, Visual Basic, and Java, 
according to Future Learn (15).
The application will store information using tables and their 
SQL connection, as stated by Microsoft Learn in 2025 (16) 
with C# code and mounted on the Microsoft virtual server, 
as stated by DINAHOSTING (17), since it is a virtual 
partition within a physical server that assigns exclusive 
resources to each partition, such as CPU, memory, or disk.

This is the detailed design and creation of the software 
based on the identified requirements, the design of the 
system architecture, the data structure, the user interface, 
and the business logic. See Image 1.

Image 1. ER model.

Source: Own work (2025).

Database connection
A connection string is a string that contains information 
about a data source (usually a database engine), as well as 
the information needed to connect to it. The exact syntax of 
these strings varies depending on the data source, but you 
will generally need to specify the following:
• Database server address.
• Database name
• Database user name and password. See image 2.

Image 2. Connection to the database.

Source: Own work (2025).
Construction
The tool was programmed in C# and SQL code for database 
construction and management.
C# was chosen for programming to facilitate the 
programming and visual modeling of the tool itself and to 
manage a single programming environment.
The benefits of working in C# using Visual Studio are that 
it is very intuitive, and changes can be identified instantly 
and executed within Visual, thus saving time.
During the construction of the tool, we worked on a form 
for the administrator. The administrator form includes 
functions for registering, deregistering, modifying, and 
recording users, trainers, and hours worked, and a security 
login was created for the administrator.
It was created entirely in C#. It requests a username and 
password, which are stored in variables and then queried in 
the database. See Image 3.

Image 3. Administrator login code.

Source: Own work (2025).

Form code
The following code is part of one of the forms in the 
system, using this same code method for the other forms 
with their respective modifications depending on whether it 
is a user, employee, records, or calculation. See image 4.

Image 4. Fragment of user form code.

Source: Own work (2025).
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Customer evaluation
The software will be tested by the customer to evaluate its 
overall performance according to the defined requirements. 
This includes functional performance and security tests.
For the tool tests, a couple of users were registered, records 
of trainers, working hours, and an employee calculation 
simulation were made to see how the tool would interact 
when used by the administrator and to check that the 
connection to the database was working.
The tests were supervised and guided, and an error 
occurred when an unidentified format (empty field) was 
entered, see image 5.

Image 5. Execution error.

Source: Own work (2025).

This error was fixed by programming the system to not 
allow empty fields, displaying a message stating that 
different formats or empty fields are not accepted. See 
image 6.

Image 6. The fixed error is shown, not accepting empty 
fields.

Source: Own work (2025).

Construction and delivery
Develop the system in the production environment with the 
requirements established by the client, with the necessary 
documentation.
When it was determined that the system was working 
optimally, a presentation was made explaining its operation 
and use

it should have, and the installation was rolled out for testing 
with company employees.
Delivery of the tool
During deployment, questions and concerns arose, which 
were resolved at the time using the user manual. See 
images 6 and 7.

Image 6. Teacher salary report.

Source: Own work (2025).

Image 7. Salary calculation

Source: Own creation (2025).

The following illustration shows how payroll can be 
generated with a single click, highlighting the ease and 
speed that the system brings to this process.
Administrative perspective:
Manual workload (time entry, Excel validations) was 
reduced.
Technical support and transparency in calculations 
increased the confidence of the secretary and administrator 
in the system.
The illustration shows how payroll was calculated 
manually using Excel, highlighting the complexity and risk 
of errors associated with this method. See image 8.

Image 8. Recording hours, validations in Excel.
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Source: Own work (2025).

The following illustration shows how payroll can be 
generated with a single click, highlighting the ease and 
speed that the system brings to this process. See images 9 
and 10.

Image 9. Payroll generation.

Source: Own work (2025).

Image 10. Teacher salary report.

Source: Own work (2025).

DISCUSSION AND ANALYSIS OF RESULTS

Comparison: Before and After Implementation. To evaluate 
the impact of the new system, a table is created comparing 
some key indicators before and after implementation. See 
Table 1.

Table 1. Comparison of Key Indicators.

Source: Prepared internally (2025).

Analysis: There has been a dramatic reduction in the time 
taken to calculate salaries, from 20 to 5 minutes per teacher.
The manual data entry process has virtually disappeared.
Administrative errors decreased significantly, improving 
the accuracy of payments.
Staff satisfaction increased from 6.5 to 9.0, suggesting a 
substantial improvement in the perception of the payroll 
process.
End-user performance satisfaction
A 5-question survey was administered to 10 teachers 
affected by the manual process of calculating hours and 
paying salaries.
In addition to internal feedback, a short questionnaire was 
administered to 10 teachers who had previously 
experienced delays and errors in the payment of their hours. 
The purpose was to measure their perception after the 
implementation of the new system.
Questionnaire questions (teachers)
Each question was rated on a scale of 1 (lowest level) to 10 
(highest level):
1. How would you rate the accuracy of payments since the 
implementation of the new system?
2. To what extent do you feel that payment delays have 
been eliminated?
3. How easy is it for you to report your hours and verify 
that they are correct?
4. Do you see greater clarity in payment receipts and the 
breakdown of amounts?
5. What is your overall level of satisfaction with the new 
payroll process?
Survey Results (Teachers)
The following illustration shows the individual results of 
the 10 teachers, as well as the average for each question. 
See Table 2.

Table 2. Survey Results for 10 Teachers – Scale 1–10.
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Source: Prepared by the author (2025).

Analysis: The overall satisfaction level (P5) was 9.1, 
reflecting that the majority are satisfied with the new 
process.
Comparative graphs and tables on the main indicators 
before and after implementation.
To contextualize the findings, the following table 
consolidates some key indicators for both administrative 
staff and teachers before and after the system was installed. 
See Table 3.

Table 3. General Comparison of Indicators (before 
vs. after).

Source: Prepared internally (2025).

Analysis:
• Calculation time decreased from 20 to 5 minutes per 
teacher, speeding up payroll closing.
• The error rate fell to less than 2%.
• Payment delays, a recurring problem, became occasional 
in the opinion of teachers.
• The level of satisfaction (both among internal staff and 
teachers) increased significantly, reflecting the 
effectiveness of the new system.
Teachers' Perspective: The accuracy and timeliness of 
payments improved substantially. Likewise, the ease of 
verifying hours and consulting the breakdown of amounts 
generated a greater sense of trust and transparency.

Overall Efficiency: Reducing payroll processing time frees 
up resources for other valuable activities.
The error rate decreases, minimizing reprocessing and 
complaints.
The average satisfaction rating of all those involved 
(administrative staff and teachers) exceeds 9 on a scale of 
1–10.
Conclusions of the Results Report
The implementation of "The .Net Technology-based 
Information System Benefits Payroll Management in a 
Micro, Small, and Medium-sized Enterprise in the Sports 
Services Sector in the City of Puebla, Puebla, January-June 
2024" has been evaluated by both internal staff and faculty:
a. Better results in calculation times, reduction of errors, 
and decrease in payment delays.
b. High levels of satisfaction: averages exceed
8.5 on most questions, demonstrating a significant impact 
on confidence and motivation.
c. Transparency and reliability: Centralized information 
and standardized calculation algorithms have strengthened 
payroll consistency.
d. The before-and-after comparison confirms that the 
system has solved critical problems such as late payments 
and data duplication. In addition, it lays the foundation for 
future improvements and integration with other 
management modules, strengthening the operation of 
MSMEs and the satisfaction of their employees.
Discussion
Having achieved the objectives of efficiency, effectiveness, 
and modernization of the payroll calculation process, the 
following proposals from experts in the field are presented.
For ArchLatam Group (18), Argentina, the discussion 
revolves around whether or not to use mobile applications 
for employees to download their pay slips, verify 
attendance incidents, and view extra benefits earned during 
the pay period.
According to ONTOP (19), automating payroll reduces 
errors and saves time, allowing the company to focus on 
other strategic and value-added tasks for its commercial 
growth.
Web-based payroll systems are more interested in 
improving the user experience (UX) when browsing these 
sites, according to equipos & talentos in 2007 (20), which 
facilitates real-time information by taking advantage of 
cloud storage, as stated by Grupo TRES Internacional (21).

CONCLUSIONS
Upon completion of the system's implementation, it has 
successfully met its objectives. Administrative management 
has been optimized, resulting in a significant reduction in 
errors in payroll records and payments. In addition, the 
time spent on these tasks has been reduced by more than 
40%, which has significantly improved the efficiency of the 
process. This has contributed to greater staff satisfaction,
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aligning the academy's growth with a more agile, accurate, 
and efficient administration.
The process of calculating salaries, which initially took 20 
minutes per teacher, has been reduced to 5 minutes thanks 
to the implementation of the automated system. Likewise, 
the process of recording hours worked, which previously 
required an hour and a half to transfer the information from 
physical sheets to Excel, has now been reduced to zero, as 
it is done directly in the system at the end of each class. 
This has significantly optimized the time and efficiency of 
administrative management.
Some of the most notable results obtained are:
• Records are now guaranteed to be more than 95% 
reliable.
• The way of recording hours worked and calculating 
employee salaries has been innovated.
• The problem that arose was successfully resolved.
• Control over records and documentation was achieved.
Recommendations
Within the automated payroll and time tracking system, it 

is essential to ensure continuous improvement and maintain 
order in data management. Therefore, it is recommended 
that the person in charge of administrative and payroll 
management at Titanes Puebla have access to and 
supervision over the database that stores teachers' time and 
payroll records to ensure constant and accurate updates.
After each class, the records of hours worked should be 
updated directly in the system to avoid manual errors.
The person responsible for the system should perform 
periodic audits, at least once a month, to check that the data 
is correct, detect possible inconsistencies, and correct them 
in a timely manner.
In the event of any changes in personnel (new hires, 
resignations, schedule changes), the database should be 
updated immediately to avoid discrepancies in salary 
calculations and time records.
Provide ongoing training to staff involved in managing the 
system to ensure the correct use and handling of the 
automated tool and guarantee its long-term efficiency.
This will maintain the order and efficiency achieved 
through automation, as well as ensure that the system 
continues to provide operational benefits for the academy.
Future work
Payroll systems tend to integrate advanced technological 
tools such as AI for predictive analysis of employee 
payment expenses and automatic dispersal to their bank 
accounts scheduled sufficiently in advance to provide peace 
of mind to both beneficiaries and the company.
In terms of cybersecurity, BlockChain would integrate the 
transparency, accuracy, and immutability of payroll data.

payroll during financial transfers arising from digital 
payroll payments, with the certainty of having unalterable 
records that ensure compliance with legal regulations.
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