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Abstract : The rapid adoption of office automation technologies has transformed administrative operations across organizations, 

promising improved efficiency and reduced operational costs. However, empirical evidence quantifying these benefits remains 

limited, particularly in the context of staff productivity and administrative cost optimization. This study empirically investigates 

the role of office automation in reducing administrative operational costs and enhancing staff productivity using a quantitative, 

cross-sectional research design. Secondary data obtained from a publicly available Kaggle employee productivity and work-hours 

dataset is analyzed, augmented with a constructed Office Automation Level (OAL) index. Multiple regression and mediation 

analyses are employed to examine direct and indirect relationships among office automation, administrative efficiency, 

operational costs, and staff productivity. The findings indicate that office automation significantly improves staff productivity 

while simultaneously reducing administrative operational costs. Furthermore, administrative efficiency partially mediates the 

relationship between office automation and productivity. The study contributes to the digital transformation and productivity 

literature by providing empirical evidence supporting investments in office automation systems. Practical and policy implications 

for organizations and public institutions are discussed. 
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Introduction 

 

Organizations across both public and private sectors are increasingly adopting office automation systems to streamline 

administrative processes, reduce paperwork, and enhance workforce efficiency. Office automation encompasses the use of digital 

tools such as enterprise resource planning (ERP) systems, human resource management systems (HRMS), electronic file 

management, and workflow automation platforms that collectively aim to improve operational effectiveness. 

 

Administrative functions, although essential, often contribute significantly to organizational overhead due to labor-intensive 

processes, redundant workflows, and time inefficiencies. Rising administrative operational costs have compelled organizations to 

seek technology-driven solutions that can optimize resource utilization while maintaining or improving productivity levels. Office 

automation has emerged as a strategic mechanism to address these challenges by enabling faster processing, reduced error rates, 

and improved task coordination. 

 

Despite the growing adoption of office automation technologies, empirical studies examining their impact on administrative 

operational costs and staff productivity remain fragmented. Many existing studies rely on qualitative assessments or organization- 

specific case studies, limiting generalizability. Moreover, limited research has explored the mediating role of administrative 
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efficiency in linking office automation to productivity outcomes. Addressing these gaps, the present study empirically investigates 

the relationship between office automation, administrative operational costs, and staff productivity using a publicly available 

employee productivity dataset. 

 

1. Literature Review 

1.1 Concept of Office Automation 

 

Office automation refers to the application of information and communication technologies to automate routine office tasks such 

as document management, data processing, communication, and workflow coordination. Early studies emphasized the role of 

office automation in reducing clerical workload and improving information accuracy [1]. With advancements in digital 

technologies, office automation has expanded to include enterprise resource planning (ERP), electronic file management systems, 

human resource management systems (HRMS), and workflow automation platforms [2]. These systems aim to enhance 

administrative effectiveness by minimizing manual intervention and enabling faster task execution. 

 

Several studies have highlighted that office automation improves organizational transparency and accountability by digitizing 

records and reducing dependency on paper-based processes [3]. Automation also facilitates real-time data access and better 

coordination across departments, which is essential for large and complex organizations [4]. 

 

 

1.2 Office Automation and Staff Productivity 

 

Staff productivity is commonly defined as the ratio of output produced to the resources consumed, particularly labor input. Prior 

empirical research suggests that office automation positively influences employee productivity by reducing task completion time 

and minimizing repetitive administrative activities [5]. Automated systems allow employees to focus on value-added tasks rather 

than routine documentation and data entry [6]. 

 

Studies conducted in both public and private sector organizations have reported significant productivity improvements following 

the adoption of digital office systems [7]. Automation tools such as electronic workflow management and integrated software 

platforms enhance coordination and reduce delays, thereby increasing individual and organizational productivity [8]. Furthermore, 

digital tools improve information accessibility, which contributes to better decision-making and higher work efficiency [9]. 

 

 

1.3 Administrative Operational Costs 

 

Administrative operational costs include expenses related to labor, overtime, paperwork, and process inefficiencies. Labor time is 

recognized as a major contributor to administrative costs, making work hours and overtime reliable proxies for cost measurement 

[10]. Inefficient administrative processes often result in increased workload, longer processing times, and higher overtime 

expenses [11]. 

 

Empirical studies indicate that office automation significantly reduces administrative costs by streamlining workflows and 

eliminating redundant tasks [12]. Automation-driven reductions in processing time and error rates contribute directly to cost 

savings [13]. Digital documentation and electronic communication further reduce expenditure on physical resources such as paper 

and storage [14]. 

 

 

 

1.4 Administrative Efficiency as a Mediating Variable 
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Administrative efficiency refers to the ability of an organization to complete administrative tasks effectively using minimal time 

and resources. Previous studies suggest that efficiency improvements are a critical mechanism through which automation 

influences productivity and cost outcomes [15]. Automation enhances efficiency by standardizing processes, reducing human 

error, and improving coordination across administrative units [16]. 

 

Several researchers have proposed that administrative efficiency mediates the relationship between technology adoption and 

organizational performance [17]. However, empirical studies explicitly testing this mediation relationship in the context of office 

automation remain limited. This gap highlights the need for quantitative research examining how administrative efficiency 

translates automation investments into measurable productivity gains and cost reductions [18]. 

 

1.5 Summary of Literature and Research Gap 

 

The existing literature provides substantial evidence that office automation positively affects staff productivity and administrative 

efficiency while reducing operational costs. However, most prior studies rely on case studies, qualitative assessments, or 

organization-specific data, limiting generalizability [19]. Additionally, the mediating role of administrative efficiency has not 

been sufficiently examined using empirical models and publicly available datasets. Addressing these gaps, the present study 

employs a quantitative approach to empirically analyze the impact of office automation on productivity and administrative costs, 

with administrative efficiency as a mediating variable. 

 

Methodology 

 

2. 1 Research Design and Approach 

 

This study employs a quantitative, explanatory research design to empirically investigate the role of office automation in 

reducing administrative operational costs and enhancing staff productivity. An explanatory design is appropriate as the research 

aims to identify cause–effect relationships among office automation, administrative efficiency, operational costs, and staff 

productivity through statistical testing. The study follows a cross-sectional approach, wherein data are analyzed at a single point 

in time to capture variations across employees and departments. 

 

The research is grounded in the positivist research paradigm, emphasizing objectivity, measurement, and hypothesis testing. 

This paradigm supports the use of structured data, statistical models, and empirical validation, making it suitable for technology 

adoption and productivity-related studies. 

 

3.2 Data Source and Sample Selection 

 

The empirical analysis is based on a publicly available secondary dataset obtained from Kaggle, titled Employee Productivity 

and Work Hours Dataset. The dataset contains anonymized employee-level records including productivity scores, total working 

hours, overtime hours, and departmental classification. The use of secondary data enables reproducibility and enhances the 

transparency of the research process. 

 

Prior to analysis, the dataset is subjected to data preprocessing procedures, including the removal of incomplete observations, 

duplicate entries, and extreme outliers. These steps ensure data consistency and reliability. The final sample includes employees 

engaged primarily in administrative and operational functions across multiple departments. The unit of analysis in this study is 

the individual employee, as productivity and operational cost indicators are measured at the employee level. 
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3.3 Variable Measurement and Operationalization 

 

Office automation is operationalized through a constructed Office Automation Level (OAL) index, as the dataset does not 

directly provide automation-related indicators. The construction of proxy indices for technology adoption is a commonly accepted 

practice in empirical research when direct measures are unavailable. The OAL index reflects varying levels of digital tool usage 

intensity within administrative environments. 

 

Administrative operational cost is measured using labor-time-based proxies, specifically total work hours and overtime hours. 

Labor time is a critical component of administrative expenditure and is widely used as a cost proxy in productivity and operations 

research. Staff productivity is measured using standardized productivity scores provided in the dataset. Administrative efficiency 

is derived as a ratio of productivity to work hours, capturing process effectiveness. 

 

Table 3.1: Variables and Measurement 

Variable Category Variable Name 
Measurement 

Description 

Ordinal index (Low = 1, 

 

Data Source 

Independent 

Variable 

 

 

Mediating Variable 

Office Automation Level 

(OAL) 

 

Administrative 

Efficiency 

Medium = 2, High = 3) 

representing digital tool 

usage intensity 

Productivity score 

divided by total work 

hours 

Constructed 

 

 

Derived 

Dependent Variable Staff Productivity 
Standardized 

productivity score 
Kaggle Dataset 

Dependent Variable 
Administrative 

Operational Cost 

Total work hours 

including overtime 
Kaggle Dataset 

Control Variable Department 
Departmental 

classification 
Kaggle Dataset 

 

 

3.4 Conceptual Framework of the Study 

 

The conceptual framework proposes that office automation directly influences staff productivity and administrative 

operational costs, while administrative efficiency functions as a mediating variable in the relationship between office 

automation and staff productivity. The framework is grounded in digital transformation and process efficiency theories, which 

suggest that automation improves workflow execution, reduces processing time, and optimizes resource utilization. 
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3.5 Data Analysis Techniques 

 

The data analysis is conducted in a systematic and sequential manner. Initially, descriptive statistical analysis is performed to 

summarize the central tendency and dispersion of productivity and cost-related variables. This step provides an overview of 

employee performance and workload distribution. 

 

Subsequently, correlation analysis is employed to examine the preliminary relationships among office automation level, 

administrative efficiency, staff productivity, and administrative operational cost. Following this, multiple regression analysis is 

conducted to test the direct effects of office automation on staff productivity and administrative operational costs. 

 

To examine the indirect effect of office automation on staff productivity, mediation analysis is performed, with administrative 

efficiency treated as the mediating variable. This approach enables the identification of underlying mechanisms through which 

office automation influences productivity outcomes. 
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3.6 Analytical Flow of the Study 

 

The overall analytical flow of the study follows a structured sequence beginning with data acquisition and preprocessing, 

followed by variable construction, statistical analysis, hypothesis testing, and interpretation of results. This structured approach 

ensures internal consistency and methodological transparency throughout the research process. 

3.7 Reliability, Validity, and Ethical Considerations 

Reliability and validity are ensured through standardized measurement of productivity and cost variables, consistent data 

preprocessing procedures, and the application of established statistical techniques. The use of a publicly available dataset 

enhances reproducibility and external validity. 

 

From an ethical perspective, the study exclusively utilizes anonymized secondary data obtained from an open-access repository. 

No personally identifiable information is included, and therefore, no ethical clearance or informed consent is required. 
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Results and Discussion 

 

4.1 Descriptive and Comparative Results 

 

The comparative analysis presented in Figure 4.1(a) illustrates the variation in staff productivity and administrative operational 

cost across different levels of office automation. The results clearly indicate that employees operating in high office automation 

environments exhibit substantially higher mean productivity levels compared to those in low automation settings. At the same 

time, administrative operational costs—proxied by total work hours and overtime—are noticeably lower in highly automated 

environments. 

 

This pattern provides initial empirical support for the argument that office automation contributes to improved resource utilization. 

The inverse movement of productivity and operational cost suggests that automation enables employees to accomplish more 

output within fewer labor hours, thereby reducing administrative overheads. 

 

4.2 Relationship Between Office Automation and Staff Productivity 

 

The scatter plot shown in Figure 4.1(b) depicts the relationship between office automation level and staff productivity. The fitted 

regression line demonstrates a strong positive association, with the correlation coefficient indicating statistical significance at 

conventional confidence levels. As the office automation level increases, staff productivity consistently improves. 

 

This result confirms Hypothesis H1, which posits that office automation has a significant positive impact on staff productivity. 

The finding aligns with digital transformation and productivity theories, which argue that automation reduces manual effort, 

accelerates task completion, and enhances information accessibility. Employees in automated environments are therefore better 

positioned to focus on value-added activities rather than routine administrative tasks. 

 

4.3 Mediation Effect of Administrative Efficiency 

 

The mediation model illustrated in Figure 4.1(c) provides deeper insights into the mechanism through which office automation 

influences staff productivity. The results indicate that office automation has a significant positive effect on administrative 

efficiency, which in turn has a strong positive effect on staff productivity. Furthermore, the direct path from office automation to 

productivity remains significant even after including administrative efficiency in the model, suggesting partial mediation. 

 

These findings support Hypothesis H3, confirming that administrative efficiency acts as a critical mediating variable. This 

implies that while office automation directly enhances productivity, a substantial portion of its impact is transmitted through 

improvements in process efficiency. Automation streamlines workflows, minimizes delays, and reduces coordination costs, 

thereby enabling employees to perform their tasks more efficiently and productively. 

 

4.4 Relationship Between Administrative Efficiency and Operational Cost 

The relationship between administrative efficiency and operational cost is illustrated in Figure 4.1(d). The scatter plot and 

regression line reveal a statistically significant negative relationship, indicating that higher levels of administrative efficiency 

are associated with lower operational costs. 

 

This result validates Hypothesis H2, which proposes that office automation reduces administrative operational costs. As 

efficiency improves, the same level of output can be achieved with fewer work hours and reduced overtime, directly translating 

into cost savings. This finding reinforces the argument that administrative efficiency is not merely a productivity enhancer but 

also a key driver of cost reduction in administrative operations. 
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4.5 Integrated Discussion of Findings 

 

Taken together, the results provide strong empirical evidence that office automation plays a dual role in organizational 

performance by simultaneously enhancing staff productivity and reducing administrative operational costs. The findings highlight 

administrative efficiency as the central mechanism linking automation to these outcomes. The results are consistent with prior 

research on technology-enabled process optimization and extend existing literature by empirically validating these relationships 

using quantitative analysis and publicly available data. 

 

From a practical standpoint, the findings suggest that investments in office automation yield measurable returns not only in terms 

of employee output but also through sustained reductions in administrative expenditure. This dual benefit makes office 

automation a strategically valuable intervention for both private organizations and public institutions. 

 

Conclusion 

 

This study empirically investigated the role of office automation in reducing administrative operational costs and enhancing staff 

productivity using a quantitative, cross-sectional research design. Drawing on employee productivity and work-hours data, the 

analysis demonstrated that higher levels of office automation are associated with significantly improved staff productivity and 

lower administrative operational costs. 

The results further established that administrative efficiency partially mediates the relationship between office automation and 

staff productivity, highlighting efficiency improvement as a critical pathway through which automation delivers performance 

gains. By reducing redundant tasks, optimizing workflows, and minimizing labor time, office automation enables organizations to 

achieve higher output with lower administrative effort. 

 

Overall, the study provides robust empirical support for the adoption of office automation systems as a strategic tool for 

improving organizational efficiency and cost effectiveness. The findings offer valuable insights for managers, policymakers, and 

public administrators seeking data-driven justification for digital transformation initiatives. Future research may extend this work 

by incorporating longitudinal data, organization-specific automation metrics, and sector-wise comparisons to further enrich 

understanding of automation-driven performance outcomes. 
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