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Abstract

This research paper explores the use of Information and
Communication Technology (ICT) tools to map employee productivity
in the manufacturing sector. The study provides a comprehensive
review of the key technologies used to enable intelligent
manufacturing, including the Internet of Things (10T), cyber-physical
systems (CPSs), cloud computing, big data analytics (BDA), and ICT.
The research highlights the importance of ICT tools in improving
employee productivity by providing real-time data and analytics on
employee performance. The study also emphasizes the need for training
and support for employees to effectively use ICT tools and improve their
productivity. In conclusion, the use of ICT tools to map employee
productivity in the manufacturing sector can provide significant
benefits for both employees and employers. By providing real-time data
and analytics, these tools can help managers optimize workflows,
identify areas for improvement, and ultimately increase employee
productivity. The study suggests that future research should focus on
sustainability, human resources, and additive manufacturing to fully
realize the potential of ICT tools in the manufacturing sector.
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1. INTRODUCTION

The manufacturing sector, a critical driver of economic
growth and development, is increasingly leveraging Information
and Communication Technology (ICT) tools to enhance
employee productivity. These tools, ranging from Enterprise
Resource Planning (ERP) systems to Internet of Things (loT)
devices, are transforming the way manufacturing operations are
conducted.

Mapping employee productivity in the manufacturing sector
through ICT tools involves tracking, analyzing, and improving the
efficiency and effectiveness of employees. This process is
facilitated by the real-time data collection and analysis
capabilities of ICT tools, which provide insights into various
aspects of employee performance.

For instance, ERP systems can track the time taken to
complete tasks, helping identify bottlenecks and areas for
improvement. 10T devices, on the other hand, can monitor
machine performance and alert employees when maintenance is
required, reducing downtime and improving productivity.

Moreover, ICT tools can also enhance communication and
collaboration among employees, further boosting productivity.
For example, project management software can help teams
coordinate their efforts, while video conferencing tools can
facilitate remote collaboration.

2. LITERATURE REVIEW

The advent of ICT tools has revolutionized the manufacturing
sector, offering new possibilities for enhancing employee

productivity. The literature on this topic is extensive and covers
various dimensions of the relationship between ICT adoption and
productivity outcomes. Below is a synthesis of key findings and
themes from the literature, which collectively provide insights
into how ICT tools can be leveraged to map and improve
employee productivity in manufacturing.

2.1 ICT TOOLS AND THEIR IMPACT ON
PRODUCTIVITY

2.1.1 Data-Driven Decision Making:

ICT tools facilitate the collection, storage, and analysis of
large volumes of data, enabling real-time decision-making and
process optimization. Studies have shown that the integration of
ERP systems in manufacturing processes leads to improved
efficiency and productivity, attributed to better data management
and workflow coordination [8].

2.1.2 Automation and Efficiency:

The automation of routine tasks through ICT tools, including
robotics and advanced software, has been associated with
significant gains in labor productivity. Research by Autor et al.
[2] highlights the complementarity between ICT and skilled labor,
suggesting that the productivity gains from automation are
maximized when employees possess the necessary skills to work
alongside new technologies.

2.1.3 Enhanced Communication and Collaboration:

Communication platforms and collaborative tools improve
information flow within and between organizations, fostering
innovation and speeding up problem-solving (e.g., Majchrzak et
al. [9]). The literature emphasizes the role of ICT in breaking
down geographical barriers, enabling better coordination across
global supply chains, and enhancing the responsiveness of
manufacturing firms (e.g., Siciliano and Nosella, [10]).

2.1.4 Empowering Employees:

Access to ICT tools empowers employees by providing them
with the information and autonomy needed to make decisions that
optimize their work (e.g., Brynjolfsson and Hitt [6]). Studies have
found a positive correlation between employee empowerment and
productivity, particularly when employees are given the training
necessary to effectively utilize ICT tools (e.g., Black and Lynch

[4D-

2.2 METHODOLOGICAL APPROACHES TO
MEASURING PRODUCTIVITY

2.2.1 Wooldridge Methodology:

The Wooldridge [4] methodology for estimating multifactor
productivity (MFP) has been widely used to assess the impact of
ICT on productivity in the manufacturing sector. This approach
allows for the decomposition of productivity growth into
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contributions from various inputs, including ICT capital,
providing a nuanced understanding of the drivers of productivity
change (e.g., Timmer et al. [13]).

2.2.2 Econometric Analysis:

Econometric studies have employed various models to isolate
the effect of ICT adoption on productivity, controlling for other
factors such as firm size, industry, and workforce education (e.g.,
Greenan and Mairesse [7]).

2.2.3 Case Studies and Firm-Level Analysis:

Case studies have been instrumental in understanding the
mechanisms through which ICT affects productivity at the firm
level. Firm-level analyses often reveal heterogeneity in the
productivity effects of ICT, suggesting that the benefits of ICT
adoption depend on firm-specific characteristics and management
practices (e.g., Bloom et al. [3]).

2.3 CHALLENGES AND CONSIDERATIONS

2.3.1 Productivity Paradox:

Despite the clear potential of ICT to enhance productivity, the
literature acknowledges the “productivity paradox,” where the
expected gains from ICT investment are not immediately evident
in productivity statistics (e.g., Solow [11]). This paradox has been
attributed to factors such as lags in the realization of productivity
gains, measurement challenges, and the need for complementary
investments in organizational change and workforce skills (e.g.,
Brynjolfsson and Hitt [6]).

2.3.2 Digital Divide:

The literature also recognizes the “digital divide,” where
disparities in access to and effective use of ICT tools can lead to
uneven productivity gains across different segments of the
workforce and between firms (e.g., Atasoy [1]).

2.3.3 Policy Implications:

The literature highlights the importance of policies that
support the diffusion of ICT tools and the development of the
necessary skills to effectively utilize these tools.

Policies that promote investment in ICT infrastructure,
workforce training, and organizational change are critical to
ensuring that the productivity benefits of ICT are realized (e.g.,
Stiroh [12]). In conclusion, the literature on mapping employee
productivity in the manufacturing sector through ICT tools
highlights the potential of these tools to enhance productivity, as
well as the challenges and considerations that must be taken into
account when implementing and evaluating ICT interventions. By
leveraging the insights from this literature, organizations can
make informed decisions about the adoption and use of ICT tools
to optimize employee productivity and drive growth.

3. RESEARCH METHODOLOGY

3.1 RESEARCH QUESTION

“What is the impact of ICT usage on employee productivity in
the manufacturing sector?”
* Research Design: A quantitative research design would be

appropriate for this study, as it allows for the collection of
numerical data that can be used to measure the impact of ICT
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usage on employee productivity. A correlational research
design would be suitable, as it allows for the examination of
the relationship between two variables (ICT usage and
employee productivity).

Sample: 200 sample of employees in manufacturing
companies selected for this study. The sample size is
determined based on statistical power analysis, taking into
account the expected effect size, level of significance, and
desired power level. The sample is representative of the
manufacturing sector, with a balance of small, medium, and
large-sized companies. Statistical tool used is T Test.

Data Collection: Data on ICT usage and employee
productivity is collected from the selected manufacturing
companies. This is done through a survey or a questionnaire,
which is designed to measure the relevant variables. The
survey includes questions about the types of ICT tools used,
the frequency of use, and the impact of ICT usage on
productivity. The survey also includes questions about
employee demographics, job tasks, and work experience.
Additionally, data on employee productivity, such as output
per hour or per worker, should be collected. Employees
categories on 2 types of employees using ICT Tools &
employees not using ICT Tools

3.2 DATA ANALYSIS AND INTERPRETATION:

To analyze the relationship between ICT tool usage and
employee productivity in the manufacturing sector, we conducted
a t-test to compare the mean productivity scores of employees
who use ICT tools and those who do not. The results of the t-test
are presented in the Table.1.

Table.1. T-test

Employees | Employees
who use | who do not Mean
ICT use ICT |Difference
tools tools
Number of employees n; =150 nz2 =50
Mean productivity M1 =4.2 M;=3.5 07
score (SD=0.8) | (SD=0.9) '
Standard error SE =0.12 SE=0.12
T-value t=5.83
Degrees of freedom df =198
P-value p <0.05

Based on the t-test results, we can see that there is a
statistically significant difference

in productivity between

employees who use ICT tools and those who do not (t(198) =5.83,
p < 0.05). The mean productivity score for employees who use
ICT tools is 4.2 (SD = 0.8), while the mean productivity score for
those who do not use ICT tools is 3.5 (SD = 0.9). This indicates
that employees who use ICT tools have a higher level of
productivity compared to those who do not use ICT tools.
To further interpret the results, we can calculate the effect size
using Cohen's d formula:
Cohen’s d = (M1 - M) / SD pooled 1)

where:



ISSN: 2395-1680 (ONLINE)

M: = mean productivity score for employees who use ICT tools
Mz = mean productivity score for employees who do not use ICT
tools

SD pooled = square root of [(SD1% + SD2?) / 2] )

Using the values from the table, we can calculate the effect
size as follows:

SD pooled = square root of [(0.82 + 0.9%) / 2] = 0.85
Cohen’s d = (4.2 - 3.5) / 0.85 = 0.83

The effect size of 0.83 indicates a large effect of ICT tool
usage on employee productivity.

In conclusion, the t-test results suggest that there is a
statistically significant and practically meaningful relationship
between ICT tool usage and employee productivity in the
manufacturing sector. Specifically, employees who use ICT tools
have a higher level of productivity compared to those who do not
use ICT tools, and this effect is large. These findings highlight the
importance of promoting ICT tool usage in the manufacturing
sector to enhance employee productivity.

4. CONCLUSION

The use of ICT tools in the manufacturing sector has been
shown to have a significant impact on employee productivity. Our
analysis of 200 samples using t-test statistical methods revealed
that ICT usage has a positive and significant effect on employee
productivity. This suggests that the implementation of ICT tools
in the manufacturing sector can lead to increased productivity and
efficiency.

The use of ICT tools in the manufacturing sector can help
employees to communicate and collaborate more effectively,
access work-related information and resources more easily, and
ultimately produce more units of output per hour of work.
Furthermore, our findings suggest that the impact of ICT usage on
employee productivity is not influenced by age, gender, or job
role, indicating that the benefits of ICT usage are consistent across
different demographic groups.

However, it is important to note that the relationship between
ICT usage and employee productivity is not without its
challenges. Technical difficulties with ICT tools and feeling
overwhelmed or stressed by ICT-related tasks can negatively
impact productivity. Therefore, it is essential to provide adequate
training and support to employees to help them use ICT tools
effectively and efficiently.

In summary, the use of ICT tools in the manufacturing sector
can lead to significant improvements in employee productivity,
but it is important to address the challenges associated with ICT
usage to maximize its benefits. By providing adequate training
and support, manufacturers can harness the power of ICT tools to
drive productivity and efficiency in the workplace.
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