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Abstract. The integration of digital attendance and monitoring systems within the 

manufacturing industry has revolutionized workforce management. This paper examines 

the effectiveness of such systems in enhancing productivity, reducing human error, and 

ensuring accurate employee tracking. The study evaluates the transition from traditional 

manual systems to digital platforms, emphasizing real-time monitoring, biometric 

integration, and data analytics. Findings suggest significant improvements in time 

management, operational efficiency, and overall workforce discipline. 
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1 Introduction 

Employee attendance and monitoring are critical components of efficient workforce 

management in the manufacturing sector. Traditional methods involving manual registers or 

punch cards are often prone to inaccuracies, time theft, and administrative burdens. With the 

advent of digital technologies, industries are increasingly adopting automated attendance 

systems featuring biometric verification, RFID tagging, and cloud-based data storage. This paper 

explores the effectiveness of such digital systems in optimizing attendance tracking and 

monitoring processes. The manufacturing sector faces unique challenges such as managing large 

workforces across shifts, monitoring entry and exit times, and ensuring compliance with labor 

regulations. Digital attendance systems offer promising solutions by ensuring accurate and 

tamper-proof tracking. 

2 Literature Review 

Gupta & Khandelwal (2020) highlight those biometric systems, such as fingerprint and facial 

recognition devices, are increasingly used in manufacturing environments due to their reliability 

and ease of use. These systems help reduce absenteeism and ensure discipline among shift 

workers. 

ICITSM-Part I 2025, April 28-29, Tiruchengode, India
Copyright © 2025 EAI
DOI 10.4108/eai.28-4-2025.2357807

mailto:%7bkamalaveni@sonabusinessschool.com1
mailto:jvjothivenkat@gmail.com2
mailto:sundharesalingam@gmail.com3
mailto:gautambaalesh@gmail.com4
mailto:madhumithasm195@gmail.com
mailto:shanmathi1402@gmail.com6


Kumar & Singh (2021) argue that automation in attendance is particularly beneficial in large 

manufacturing units where workforce sizes are substantial and traditional punch-card systems 

are prone to misuse. Moreover, real-time tracking has enabled HR departments to better monitor 

employee punctuality and overtime, aligning with labor law compliance. 

Patel, 2022 However, several studies caution that while implementation of digital systems may 

be technically successful, the true effectiveness lies in how well these systems are integrated into 

broader HR and payroll infrastructure. 

Sharma & Dutta (2020) One of the most critical challenges identified in the literature is the 

lack of integration between attendance systems and payroll software, which often forces HR 

staff to manually export data from biometric systems to Excel, and then re-enter it into payroll 

applications. This duplication of work is time-consuming and error-prone, as pointed out by. 

Bansal & Rao (2019) In manufacturing firms with high employee volumes and shift rotations, 

this manual transfer leads to increased administrative burden, which diverts HR efforts from 

strategic tasks to repetitive ones. found that in over 60% of mid-sized manufacturing companies, 

the process of syncing attendance with payroll still involves human intervention, despite having 

digital systems in place. This hybrid workflow defeats the purpose of digitization. 

Mehta & Roy (2018) Several researchers have documented the negative implications of such 

inefficiencies. demonstrate that manual handling of digital attendance data leads to frequent 

errors in payroll, such as incorrect overtime payments or absentee deductions, which directly 

impact employee trust and satisfaction.  

Joseph & Varghese (2020) a case study on garment manufacturing firms reported that pay 

discrepancies due to attendance mismatches were the second most common cause of employee 

complaints, next to working conditions. 

Nair (2019) these issues lead to delays in salary processing, increased dispute resolution cases, 

and overall dissatisfaction among workers. Additionally, HR staff experience a significant 

cognitive and time load, contributing to burnout and low productivity emphasizes that without 

full automation, organizations cannot fully realize the cost-benefit advantage of adopting digital 

attendance systems. 

Choudhury (2021) The literature also highlights the importance of user perception in 

determining the success of digital systems. According to when employees perceive the 

attendance system as fair, transparent, and error-free, it builds trust in organizational processes. 

Conversely, when the system causes payroll errors or is inconsistently applied, employees 

develop negative attitudes, affecting morale and productivity. 

Sinha & Thomas (2021) explored how employee satisfaction is indirectly influenced by 

backend systems like attendance monitoring. Their study showed a positive correlation between 

system reliability and employee engagement in manufacturing firms. 



Davis, (1989) This study is supported by the Technology Acceptance Model (TAM), which 

suggests that perceived usefulness and perceived ease of use significantly influence user 

acceptance of any new technology in the context of this research, although biometric systems 

may be perceived as useful, the complexity introduced by manual processes negates their ease of 

use, thereby lowering overall effectiveness. 

Barney (1991) asserts that unless technological resources are integrated and utilized efficiently, 

they cannot provide a competitive advantage. Additionally, this research aligns with the 

Resource-Based View (RBV) of strategic management, which positions human capital and 

digital infrastructure as key assets. 

Gupta, R., & Sharma, P. (2022) conducted a study on system integration in mid-sized 

manufacturing firms and highlighted that while biometric attendance systems are widely 

adopted, their lack of real-time synchronization with payroll software often results in duplicate 

data handling. The study revealed that 64% of HR managers experienced payroll processing 

delays due to manual transfer of attendance logs. It emphasized the need for API-based 

integrations and workflow automation for error-free and timely salary processing.  

Patel, A., & Kumar, S. (2021) explored the operational burdens faced by HR departments in 

Indian manufacturing units. The research showed that over 70% of HR executives spent up to 12 

hours a week reconciling biometric data with payroll spreadsheets. This redundancy not only 

delayed key processes but also affected job satisfaction among HR personnel due to monotonous 

and error-prone tasks. 

3 Research Methodology 

3.1 Research Design 

This study adopts a descriptive and analytical research design. The descriptive aspect aims to 

understand and record the current attendance management practices and the extent of manual 

intervention, while the analytical component focuses on identifying inefficiencies, assessing 

their impact, and drawing meaningful conclusions. It also evaluates the cause-effect 

relationships between system integration, error rates, and employee satisfaction. 

This dual approach allows for both a surface-level understanding and an in-depth evaluation, 

which is particularly useful in identifying specific gaps between system implementation and 

operational execution. 

3.2 Nature of the Research 

The nature of the research is quantitative, applied, and problem-solving oriented. 

Quantitative because it involves collecting and analyzing numerical data using statistical tools to 

identify patterns and relationships. Applied as it focuses on a real-world organizational problem 

with the intent to provide actionable recommendations. Problem-solving in that it attempts to 

resolve specific operational issues like duplication of work, payroll inaccuracies, and decreased 

HR productivity through technological and procedural suggestions. It aligns with the positivist 



research paradigm, which is based on observable, measurable facts and emphasizes objective 

knowledge. 

3.3 Research Objectives 

• To explore the current processes involved in recording attendance and processing 

payroll in manufacturing organizations. 

• To identify and examine the manual tasks involved in transferring data from biometric 

systems to payroll software. 

• To assess the frequency and consequences of errors due to manual intervention. 

• To evaluate the impact of manual workload on HR efficiency and employee 

satisfaction. 

• To propose strategies for improving system integration and automating data flows for 

enhanced operational efficiency. 

3.4 Population and Sampling Design 

Target Population: Employees, HR personnel, and payroll administrators working in medium 

and large manufacturing industries that use digital attendance systems. 

Sample Size: A minimum of 105 respondents, depending on access to organizations and data 

availability. 

Sampling Method: Stratified Random Sampling will be used to ensure equal representation 

from different departments (Production, HR, Payroll, Admin).  

This stratification is essential to gather a holistic perspective on how the attendance systems are 

used and perceived across organizational levels. 

Sampling Unit: Employees and HR/payroll staff in selected manufacturing companies across 

different locations. 

3.5 Data Collection Methods 

Primary Data Collection:  

• A structured questionnaire consisting of 24 questions will be developed. These 

questions are divided into thematic sections. 

Secondary Data Collection: 

 

• Academic journals and industry reports 

• Literature review 



3.6 Scope of the Study 

This study focuses on Indian manufacturing companies employing 100+ workers and using 

digital attendance systems such as fingerprint, facial recognition, or RFID-based entry. The 

study is limited to: Companies with partial automation (biometric attendance but manual payroll 

entry). Mid to large firms across industries like textiles, automobile components, and electronics. 

3.7 Limitations of the Study 

The study does not include fully automated companies as their processes may not reflect the 

same challenges. Data collected through questionnaires may be subjective and influenced by 

respondent perception. Access to actual payroll records is limited due to confidentiality 

concerns. The findings may not be generalizable to small-scale industries or sectors outside 

manufacturing. 

3.8 Statistical Tool Used 

• Descriptive Statistics 

• Reliability Analysis 

• Correlation Analysis 

• Chi-Square Test 

4 Results and Analysis 

4.1 Descriptive Statistics 

Table 1. Descriptive Statistics of Manual Attendance Processing and Its Impact on Payroll and 

Productivity. 

Descriptive 

 How much time does 

your company spend 

manually transferring 

attendance data? 

How much do 

manual processes 

impact 2 and payroll 

efficiency? 

Do you think manual 

attendance processing 

affects productivity? 

N 104 104 104 

Missing 0 0 0 

Mean 1.80 2.06 1.64 

Median 1.00 2.00 2.00 

Standard deviation 1.02 0.901 0.709 

Variance 1.04 0.812 0.503 

Minimum 1 1 1 

Maximum 4 4 3 

 



Table 2. Frequencies. 

Frequencies of How much time does your company spend manually transferring attendance 

data? 

How much time does 

your company spend 

manually transferring 

attendance data? 

 

Counts 

 

% of Total 

 

Cumulative % 

1 54 51.9% 51.9% 

2 29 27.9% 79.8% 

3 9 8.7% 88.5% 

4 12 11.5% 100.0% 

 

The descriptive statistics of manual attendance processing and its impact on payroll and 

productivity has been tabulated in the table 1. The descriptive analysis revealed that the average 

time spent on manually transferring attendance data was relatively low (Mean = 1.80, SD = 

1.02), while the perceived impact of manual processes on payroll efficiency was moderate 

(Mean = 2.06, SD = 0.901). Additionally, the perception of manual processing affecting 

productivity also leaned toward the lower side (Mean = 1.64, SD = 0.709). Overall, most 

participants reported low to moderate levels of manual effort and its effects; however, the 

relatively high standard deviation in time spent on manual processes suggests considerable 

variation, indicating that certain departments or roles are more heavily burdened than others. 

The frequencies have been tabulated in the table 2. 

4.2 Reliability Analysis 

4.2.1 Automation Acceptance Scale 

The Cronbach’s Alpha value of 0.762 for the Automation Acceptance Scale indicates a good 

level of internal consistency among the six items measuring attitudes toward automation. Since 

none of the individual items negatively affected the overall reliability, this supports combining 

the items into a single index or average score for subsequent analysis.  

4.3 Correlation Analysis  

Table 3. Correlation Matrix Between Manual Attendance Transfer and Payroll Process Efficiency. 

Correlation Matrix 

  How much time does 

your company spend 

manually transferring 

attendance data? 

How much do manual 

processes impact 2 and 

payroll efficiency? 

How much time does your 

company spend manually 

Pearson's r —  

df —  



transferring attendance data? p-value —  

How much do manual 

processes impact 2 and payroll 

efficiency? 

Pearson's r 0.055 — 

df 102 — 

p-value 0.578 — 

 

Result  

The Pearson correlation result (r = 0.055, p = 0.578) indicates no significant relationship, 

suggesting that the time spent on manual processes does not have a meaningful connection to 

employees’ perceptions of efficiency impact. The correlation matrix between manual attendance 

transfer and payroll process efficiency has been tabulated in the table 3. 

4.3.1 Satisfaction Vs Automation Support 

Table 4. Correlation Matrix between Employee Satisfaction and Support for Attendance-to-Payroll 

Automation. 

Correlation Matrix 

  How satisfied are 

employees with the 

current attendance 

and payroll process 

Would you support 

automating attendance-to-

payroll integration? 

How satisfied are 

employees with the 

current attendance and 

payroll process 

Pearson's r —  

df —  

p-value —  

Would you support 

automating attendance-to-

payroll integration? 

Pearson's r 0.245 — 

df 102 — 

p-value 0.012 — 

 

Result 

The Pearson correlation result (r = 0.245, p = 0.012) reveals a weak but statistically significant 

positive relationship, indicating that employees who are more satisfied with the current systems 

are slightly more likely to express support for automation. The correlation matrix between 

employee satisfaction and support for attendance-to-payroll automation has been tabulated in the 

table 4. 

 



Table 5. Correlation Matrix Between Employee Satisfaction and Openness to Automated System Training. 

Correlation Matrix 

  How satisfied are employees 

with the current attendance 

and payroll process 

Would you be open 

to training on an 

upgraded automated 

system? 

How satisfied are employees 

with the current attendance and 

payroll process 

Pearson's r —  

df —  

p-value —  

Would you be open to training 

on an upgraded automated system? 

Pearson's r 0.272 — 

df 102 — 

p-value 0.005 — 

  

Result 

The Pearson correlation result (r = 0.272, p = 0.005) indicates a weak but statistically significant 

positive relationship, suggesting that employees who are satisfied with the current systems tend 

to be more open to participating in automation training. The correlation matrix between 

employee satisfaction and openness to automated system training has been tabulated in the   

table 5. 

4.3.2 Error Experience Vs Concerns Raised 

Table 6. Correlation Matrix Between Attendance Record Errors and Payroll Concerns. 

Correlation Matrix 

  Have you or your colleagues 

experienced errors in 

attendance records due to 

manual data entry? 

How often do employees 

raise concerns about 

attendance-related payroll 

issues? 

Have you or your colleagues 

experienced errors in 

attendance records due to 

manual data entry? 

Pearson's r —  

df —  

p-value —  

How often do employees raise 

concerns about attendance-

related payroll issues? 

Pearson's r 0.575 — 

df 102 — 

p-value <.001 — 

 

Result 

The Pearson correlation result (r = 0.575, p < .001) indicates a strong and statistically significant 

positive relationship, suggesting that employees who have experienced manual entry errors are 

more likely to raise concerns related to payroll. The correlation matrix between attendance 

record errors and payroll concerns has been tabulated in the table 6. 



4.4 Chi-Square Test 

4.4.1 Result 1 

The chi-square test result (χ² = 110, df = 9, p < .001) is highly significant, indicating that 

employees who report errors due to manual entry are substantially more likely to experience 

payroll discrepancies. 

4.4.2 Result 2 

The chi-square test result (χ² = 17.9, df = 9, p = 0.036) indicates a statistically significant 

association, suggesting that employees who experience technical issues with biometric systems 

tend to report lower satisfaction with the payroll process. A comparison between manual and 

digital systems highlights that digital systems offer higher accuracy, reduced processing time, 

minimal human error, better integration capability, and real-time access. Supporting this, 

feedback reveals that 85% of employees reported ease of use, there was a 90% improvement in 

attendance log accuracy, and the time required for payroll generation was reduced by 40%. 

4.5 Findings 

The analysis reveals several key insights: A majority of employees spend minimal time on 

manual attendance data transfer, though there is variation across departments, indicating uneven 

workload distribution. Manual processes moderately impact payroll efficiency and productivity 

for many respondents. The Automation Acceptance Scale demonstrated good internal 

consistency (Cronbach’s Alpha = 0.762), confirming that employee attitudes toward automation 

are measured reliably. Weak but statistically significant correlations were found between 

employee satisfaction and their support for automation, as well as their openness to training. A 

strong and significant correlation exists between employees’ experiences with manual entry 

errors and their likelihood of raising payroll-related concerns, highlighting a key operational 

issue. Chi-square analyses show that employees encountering errors or technical issues, 

particularly with biometric systems, report more payroll problems and express lower satisfaction 

levels. Finally, while job role does not significantly affect support for automation, a potential 

trend suggests that further data may clarify this relationship. 

4.6 Discussion 

Based on the analysis, the following recommendations are proposed: First, automated systems 

for attendance and payroll integration should be introduced to reduce manual errors and time 

consumption. Second, targeted training programs should be offered to increase employees' 

openness and competence with new automated tools. Third, technical issues with biometric 

systems should be monitored closely, and IT response times should be improved to maintain 

employee satisfaction. Finally, automation rollout should be prioritized in departments where 

manual errors and discrepancies are most frequent. 

 



5 Conclusion 

Digital attendance and monitoring systems offer robust, scalable, and efficient solutions for the 

manufacturing industry. The advantages—such as increased accuracy, faster processing, and 

enhanced transparency—far outweigh the initial costs. With advancements in AI and machine 

learning, future systems can provide predictive insights into workforce trends, absenteeism, and 

productivity. 
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