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ABSTRACT 

The Fourth Industrial Revolution, or Industry 4.0, is characterized by a variety of 
technologies, such as IoT, AI, Big Data Analytics, Robotics, Blockchain, and AR, that 
cause a major transformation to happen. This research deals with the influence of 
these technologies on the performance of services within the service sector. In more 
detail, the research examines the influence of three main considerations: 
technology adoption, level of skills that employees possess, and amount of 
investment in technology. Despite the potential for Industry 4.0 technologies to 
increase the operational efficiency and create more satisfactory customer 
experiences, technology integration and workforce upskilling prove to be 
challenging aspects of the change. Using quantitative data analysis and a 
questionnaire survey, this research helps to analyze the problem and provide the 
solution through answering the question: how do Industry 4.0 technologies affect 
the performance of services in the service sector? Major research implications 
include that Industry 4.0 technologies highly contribute to efficient service 
performance because of increased efficiency, cost mitigation, and customer 
satisfaction. In order for those advantages to be reached, nonetheless, they need to 
be accompanied by significant investment in technology and human capital. The key 
advantages produced by this research consist in the improved understanding of 
how to support the strategic management instruments and the analysis concerning 
the working environment over the long term. An additional point entails that as a 
result of COVID-19 digital technologies have been adopted faster by all sectors. 
Therefore, any organization needs to be prepared for digital resilience. As a whole, 
the conclusion provides recommendations for strategic management support of 
service sector companies through digital technologies.  
 
Keywords: Industry 4.0, Digital transformation, Service performance, Technology 
integration, Employee upskilling 

 
INTRODUCTION 

Industry 4.0 technologies, including AI, IoT, Big Data, Robotics, and cloud computing, are 
fundamentally transforming the service sector. These technologies, often collectively referred 
to as the Fourth Industrial Revolution, are driving hyper-automation and hyper-connectivity, 
leading to significant changes in how services are delivered and managed (Gupta & Jauhar, 
2023; Suraña-Sánchez & Aramendia-Muneta, 2024). The development of these technologies is 
crucial for enhancing service performance and operational efficiency, positioning businesses to 
meet evolving customer demands effectively. 
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The Question: What is AI in Industry 4.0? Data analysis - which enables predictive maintenance 
and personalized customer services issues-not only changes the way humans interact with 
machines, but also disrupts a significant amount of legacy service delivery models. The use of 
chatbots, predictive analytics as well the more interactive and improved user experience due 
to AI technologies, automate service processes. (Kamalapuram & Choudhury, 2024). 
 
As AI reaches closer to the mainstream, we see a smarter, more creative landscape of services. 
Examples of AI applications that have made significant strides in service delivery include 
recommendation engines, predictive maintenance and customer support systems. AI as a 
Catalyst for New Service Operations: The competence AI has to transform service operations 
causes firms to adopt AI by adding it in new ways of doing strategies used for value generation 
(Kotzias et al., 2023). Businesses are evolving quickly for digital transformation, and this is 
where Industry 4.0 technologies play a pivotal role in getting the best of both worlds, but this 
is imperative to stay relevant and fulfill the digital world that we are catering towards digitally 
native clients. This is innovative technology, providing effective service quality and operational 
efficiency for the managers in the services (Çöl et al., 2023). Based on that, research and 
innovation are particularly important for driving technological change - along with growth. 
There are other approaches on societal transformation like the Neo-Schumpeterian economics 
where innovation, knowledge and entrepreneurship have been identified as central elements 
driving economic dynamics. Among these, innovation has historically played an important role 
in creating new markets and expanding existing markets through technological change 
(Bigliardi et al., 2021). 
 
This study suggests how Industry 4.0 technologies (mostly AI) impact the industry sector by a 
research framework which is composed of adoption of Industry 4.0 technologies, investment 
in technologies and employee skill level as mediating factors.  
 
This study gives primary emphasis on application of Industry 4.0 technologies and the service 
performance recommendations by technologies. This shall take into account that the most 
recent developments in AI, IOT, Big Data and Robotics which have been introduced or are being 
integrated within service operations for higher levels of customer satisfaction with improved 
efficiency (Gupta & Jauhar 2023; Suraña-Sánchez & Aramendia-Muneta 2024). This has a 
second dimension, which is how skill level of an employee role in making the adoption within 
these technologies. Unless the people are trained in a manner that they utilize technology as 
their best friend, then all investments done on any advanced technological tool by the 
organization is worthless. This research will review how training programs and long-term 
learning will enable workers to best utilise Industry 4.0 Technologies (Kamalapuram & 
Choudhury, 2024). 
 
Third dimension: Effect of high technology investment on service performance Hence, study 
attempts to present the impact of strategic industry 4.0 investments on overall service delivery 
followed by efficiency improvements through performance indicators extracted from multiple 
service organizations (Atieh et al., 2023). This research offers a wide perspective to the factors 
that might affect successful integration of these technologies and enlighten about the 
investment in digital innovation will be strategic for ensuring future success (Haipeter, 2020; 
Ciliberto et al., 2021). 
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Background of Study 
Industry 4.0 technologies such as AI, IoT, ML and Robotics is too pressuring the service 
innovation window to get unsealed Fishbone just ahead of its revelation. The promise and 
challenges businesses face, and the technology advances discussed here are both hugely 
promising, but also, they present organizations with some monumental challenges: The impact 
it produces over the course of a period, however, is what possibly going to drive its future 
usefulness and by whether organizations truly leverage on these technologies within their 
processes or not. (Gupta & Jauhar, 2023). 
 

THEORETICAL BACKGROUND AND HYPOTHESES 
Industry 4.0 technologies such as IoT, AI, Big Data and Robotics are the future of global sector 
services which largely remain digital till date. Research is already showing that these 
technologies have a big impact on the way services are delivered and operations run. IoT, for 
example, includes the effectiveness of real-time information gathering and analyses in service 
delivery (Gupta & Jauhar, 2023; Suraña-Sánchez & Aramendia-Muneta 2024). Research in the 
field has shown that Industry 4.0 technologies enhance various aspects of service operations. 
The development of AI technology allows service processes to be streamlined, simplifying the 
activities in processing completion out by saving on time and energy resources through error 
reduction with improved efficiency (Kotzias et al., 2023). Big Data analytics is able to identify 
the patterns in customer behaviors and preferences which facilitate personalised experience 
through better offerings (Kamalapuram & Choudhury, 2024). The automation of routine tasks 
using robotics allows human workers to perform more sophisticatedly. Non-routine, value-
added activities which in turn contribute towards productivity and efficiency during the service 
experience (Atieh et al., 2023). However, the incorporation of Industry 4.0 technologies comes 
with its share of challenges as well. When it comes to any kind of technological change, most 
managers are nervous and uneasy. Managers have enhanced preparedness and behavioral 
intention to use them because of the perception that they receive about such technology more 
positively (Shafighi, 2022). That is why, the support of top management, which helps in 
successful implementation and adoption of Industry 4.0 technologies (Çöl et al., 2023; Zheng et 
al., 2023). 
 
Unlike in the manufacturing sector, prior research specifically shows that services face their 
own particular challenges and opportunities. Literature gap causes more exploration about 
integrating Industry 4.0 technologies in service operations for better performance (Haipeter, 
2020). Therefore, this study adopts the technology acceptance model (TAM) to determine what 
influences managers in adopting Industry 4.0 technologies within service industry sites. There 
are two key factors for the acceptance of our technology, perceived usefulness and ease of use 
(Bigliardi et al. 2021). Using Technology Acceptance Model (TAM). Following the model, it 
extracts core drivers and barriers to Industry 4.0 implementation as well as strategic 
recommendations for service organizations from this study. 
 
Research Gaps and Hypotheses 
Although the potential benefits of Industry 4.0 technologies are widely discussed in literature, 
there are some gaps that this study concerns itself with. To begin with, there is currently very 
little empirical evidence on the impact of these technologies in terms of service performance. 
Secondly, it does not address the explicit role employee skill levels play in technology adoption. 
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Thirdly, the effect of investment in technology on service performance must be explored. 
To address these gaps, the following hypotheses are proposed: 

➢ Hypothesis 1: The adoption of Industry 4.0 technologies positively impacts service 
performance. 

➢ Hypothesis 2: Higher employee skill levels enhance the effectiveness of Industry 4.0 
technology adoption. 

➢ Hypothesis 3: Increased investment in technology leads to improved service 
performance. 

➢ By testing these hypotheses, this study seeks to provide a comprehensive understanding 
of the factors influencing the successful adoption and impact of Industry 4.0 
technologies in the service sector (Agostino et al., 2022; Ciliberto et al., 2021). 

 
RESEARCH METHODOLOGY 

Introduction 
In this section, we delve into the methodologies employed to investigate the effects of Industry 
4.0 technologies on the service industry. The procedures undertaken, variables taken into 
account, and tactics devised for this research are expounded upon. This segment elucidates the 
research approach, techniques, and fundamental principles utilized, as well as the rationale 
behind their selection. 
 
A thorough rationale for the research methods is presented, offering a glimpse into the logic 
behind the research design. A detailed examination of the data collection process is provided, 
along with comprehensive insights into the tools and methodologies employed for data 
acquisition. Exhaustive processing methodology, observational analysis, and considerations of 
reliability are also extensively discussed. 
 
To present a comprehensive overview of the methodologies and procedures utilized in 
evaluating the impact of Industry 4.0 technologies on service sector performance, this chapter 
also addresses ethical considerations and the constraints of the study. 
 
A Framework for Research 
This study "Analysis of the Impact of Industry 4.0 Technologies on the Service Sector" utilizes 
a research strategy that merges a quantitative approach with survey analysis to explore the 
topic. The chosen study design enables a systematic examination of the relationships between 
key variables such as Adoption of Industry 4.0 Technologies (IoT, AI, Big Data, Robotics), 
Employee Skill Level, Investment in Technology, and Service Performance (Gupta & Jauhar, 
2023). 
 
By integrating these independent variables, the research framework evaluates their influence 
on the dependent variable, service performance. This methodology facilitates thorough 
investigation into how Industry 4.0 technologies are reshaping the service sector, 
encompassing both the innovative and operational dimensions of these technologies (Suraña-
Sánchez & Aramendia-Muneta, 2024). 
 
Drawing from established methodologies in the field, the study design model emphasizes 
research objectives, a theoretical framework, research questions, methods, and validity. The 
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iterative nature of the approach involves refining the research design to overcome operational 
challenges and enhance the overall robustness of the study (Kotzias et al., 2023). 
 
The study relies on a deductive approach and uses predefined hypotheses to ensure a 
structured and systematic inquiry based on existing literature. In this way, it is possible to 
validate methodological and theoretical models developed based on relevant sources of 
information. The survey data shows how Industry 4.0 technologies are adopted in the service 
sector and what impact they have, while statistical analysis of these data helps to better 
understand the relationships between various variables, which is crucial for the purpose of the 
study. At the same time, the research under consideration presupposes specific limitations and 
opportunities as there is no extensive empirical evidence, and the survey and survey results are 
important parts of the explorative research with some elements of quantitative analysis. 
 
The dependent variable of this study is Service Performance, and independent variables are the 
Adoption of Industry 4.0 Technologies (IoT, AI, Big Data, Robotics), Employee Skill Level, 
Investment in Technology can support the performance of services and industry 4.0 
technologies are making an increasing contribution to this. These technologies such as IoT, AI, 
big data and robotics are pivotal in transforming service operations, making them more 
efficient and effective. In return, they directly influence the service performance due to better 
data management, automation and innovative methods of delivering services (Gupta & Jauhar 
2023; Kamalapuram & Choudhury 2024). Employee skill level - The implementation of Industry 
4.0 technologies is highly influenced by employee skills; therefore, this variable plays a very 
important role and equally needs to be considered as much. Successful integration and 
deployment also depend on the competence of employees to operate these technologies 
efficiently, in turn determining general service performance (Kotzias et al. 2023; Ahmad et al. 
2023). 
 
Another variable serves as a third independent one, that shows the extent to which investment 
in technology has been made and where attempts have equally aimed at improving the 
technological capabilities of organizations. Constant investment in state-of-the-art technology 
gives the organization a competitive edge, ensuring that you always get leading class services. 
This investment in not only increasing the efficiency of operations but also contributes to 
further building on innovation capabilities as far as service delivery is concerned (Suraña-
Sánchez & Aramendia-Muneta, 2024). 
 
Research Approach & Peer Group 
This research project titled "Analysis of the Impact of Industry 4.0 Technologies on Service 
Sector " endeavored to enhance reliable primary data in a similar service industry using survey 
as was conducted by. Service providers can gather insights from employees to guide future 
strategic decisions. Adopting a multiple-response survey approach facilitates data collection 
with outcome assessment. The feedback obtained from participants will offer practical insights 
into the implementation and effects of Industry 4.0 technologies, presenting tangible benefits 
for service enhancement. 
 
The survey results were quantitatively analyzed using regression analysis in Microsoft Excel. 
This analysis-led approach allows for systematic review of the various determinants affecting 
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service delivery. We depend on respondents freely sharing their opinions to centre around key 
metrics, like means and correlations between variables. 
 
The research instruments utilized to systematically link and interpret the gathered data in this 
study included regression analysis conducted in Microsoft Excel. The primary objective is to 
draw meaningful conclusions from real-world instances of Industry 4.0 technology integration. 
By scrutinizing relevant literature and survey responses, researchers can validate the collected 
data and establish significant associations using these analytical tools. This research 
methodology will offer a comprehensive and reliable assessment of the influence of Industry 
4.0 technologies on service provision, underpinned by statistical findings (Gupta & Jauhar, 
2023; Suraña-Sánchez & Aramendia-Muneta, 2024; Kotzias et al., 2023). 
 
Methodology for the Study 
The methodology used in this thesis is systematic steps that focus on investigating how 
Industry 4.0 technologies would affect industries service business. It is framed based on the 
research objectives and presents a descriptive quantitative form in response to the formulated 
research questions. The first thing to do in research is literature review, this process lets us go 
deeper into the subject and its historical context. This stage is indispensable for building a solid 
theoretical framework, as well as understanding the current literature on Industry 4.0 
technologies and their impact in services (Gupta & Jauhar, 2023; Suraña-Sánchez & Aramendia-
Muneta, 2024). This is followed by the problem formulation phase in which to delineate a clear 
and concise statement about the research questions. The importance of this step lies in the fact 
that it guides the research throughout. The research approach outlines in detail the nature of 
the problem or issue under investigation, and aids to facilitate an answerable question (Kotzias 
et al., 2023). Research Tools and Methods Selection as the third stage of research, after problem 
formulation prevails in choosing the best-suited research tools to solve a particular problem. 
This study used a quantitative research method that relies on the deductive model whereby it 
aims at testing predesigned hypotheses which are drawn from other studies. In this approach, 
theories or hypotheses are made on empirical evidence obtained through surveys 
(Kamalapuram & Choudhury, 2024). After setting the research strategy and framework, the 
next move would be to decide on methods of data collection that match with what is trying to 
be accomplished. The structured survey had to be created in order for the study to collect 
primary data from employees working within different service sectors. It had questions check-
off boxes relating to Industry 4.0 technologies, employee capabilities, investment in technology 
and the performance of services etc. This helped in an organized data collection. 
 
Study Approach 
For this research, a mono-methodological approach has been adopted. This method places an 
emphasis on carefully analyzing primary data collected from participants, which forms the 
basis of the study. Crucial insights into the service sector's operational processes may be found 
by collecting this basic data, which in turn can help uncover development prospects. 
 
The research relied heavily on data collected from participants through surveys as well as 
material culled from a wide range of journal articles and reports uncovered throughout the 
literature review. An overall comprehension of the sector's genuine value is provided by this 
exhaustive investigation (Gupta & Jauhar, 2023; Suraña-Sánchez & Aramendia-Muneta, 2024). 
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By integrating primary data with lessons from previous studies, the main representation 
created specifically for this study facilitates precise analysis. This portrayal is carefully crafted 
to depict the factors influencing the adoption and impact of Industry 4.0 technologies on service 
performance, drawing from authentic and scholarly sources (Kotzias et al., 2023). 
 
To improve the efficacy and success of this study, the mono-methodological approach has been 
selected. This technique is useful for mining survey data for insights, and it's augmented with 
secondary data collected from previous research published in scholarly journals, online articles 
(Kamalapuram & Choudhury, 2024). 
 
The mono-methodological approach ensures that all data is synthesized in a way that supports 
the research's main goal. This technique's adaptability makes it ideal for this thesis, which 
examines the effects of Industry 4.0 technologies on the service sector. The approach enables 
the efficient administration and integration of different kinds of data, providing a 
comprehensive analysis of how these technologies impact service performance (Çöl et al., 2023; 
Zheng et al., 2023). 
 
Survey Design for Research 
The survey for this study was designed primarily to gauge the influence of various Industry 4.0 
technologies on service performance. During the design phase of the questionnaire, the criteria 
were focused on capturing insights from employees within the service sector. The survey 
includes three independent variables: Adoption of Industry 4.0 Technologies (IoT, AI, Big Data, 
Robotics), Employee Skill Level, and Investment in Technology, with Service Performance as 
the dependent variable. An online survey was used as the means of sampling, allowing for 
contact with individuals from the service sector. The survey begins with an introduction to the 
researcher and the subject, explaining its aim and guaranteeing the confidentiality of the 
responses. The first part covers demographic questions such as gender, age, and level of 
education. The subsequent sections are dedicated to the three independent variables and the 
dependent variable, each containing several questions. Answer choices for participants range 
from "strongly disagree" to "strongly agree," facilitating straightforward data processing. The 
data collected from study participants who voluntarily provided their answers is crucial to the 
development of this research. The opinions of these self-selected participants enrich the 
descriptive statistics and quantitative data. The study's overarching goal is to provide insights 
into the adoption and impact of Industry 4.0 technologies in the service sector. 
 
This study is carried out using descriptive language and a quantitative research strategy. This 
methodological decision ensures that the study aligns with the needs of the service sector and 
provides a transparent picture of the prospects for future developments. The research 
questionnaire lays out the methods and tactics used to answer the research questions, offering 
a comprehensive analysis of the data collected (Bigliardi et al., 2021; Agostino et al., 2022; 
Haipeter, 2020). 
 
Methods for Collecting Data and Distributing Questionnaires 
• An online survey was conducted, distributed through email and professional networks 

to collect primary data from employees in the service sector. 
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• The survey included questions on demographics and the main research variables: 
adoption of Industry 4.0 technologies, employee skill level, and investment in 
technology. 

• A total of 55 participants completed the survey over a period of 2 weeks. 
 
Methodology for Collecting Data 
• Data collection was conducted online using Google Forms. 
• Responses were reviewed to ensure alignment with the study's objectives, and data was 

organized and analyzed using regression analysis. 
 
Method for Sampling 
• Voluntary sampling technique was used to gather data from employees in the service 

sector. 
• Participants were invited via email and professional networks, ensuring a diverse 

sample in terms of age, gender, and education. 
 
Method for Analyzing Data 
• The data analysis involved regression analysis to understand the relationship between 

the independent variables and the dependent variable, service performance. 
• Both primary data from the survey and secondary data from literature were used to 

draw comprehensive insights. 
• This summary encapsulates the key elements of your research framework, variables, 

target group, and data collection method. Let me know if you need any further assistance 
or detailed explanations on specific parts. 

 
RESULTS AND ANALYSIS 

In this chapter, we will analyze and interpret the findings and results of the online survey we 
conducted on 55 people in relation to the previous chapters. 
 

Table 1: Demographic Analysis 

 



 
 

 
 
 
 
 

135 

Bayindir, B. J., Shafighi, N., & Hajibashi, A. A. (2024). Analysis of the Impact of Industry 4.0 Technologies on Service Sector. Archives of Business 
Research, 12(12). 127-141. 

URL: http://doi.org/10.14738/abr.1212.18102 

 

Age 
Interpretation: 
This indicates a mixed workforce in the survey organization. The 26-35 years category is the 
largest, making up nearly half of all participants at 44.6%. Such a high fraction of the entire staff 
would indicate that there are seem to be quite excessive young professionals on board, most 
likely an inflection point generation. While, it is an advantage for they bring new ideas and 
enthusiasm to the team. This is followed by the 36-45 years group with a share of participation 
at 23.1% demonstrating majority workforce has relevant experience and have advanced stage 
careers. Middle aged professionals are there to temper the thinking with some maturity and 
strategy. The age group 46-55 years makes up for (16.9%) 
 
These statistics support our theory that the average age and experience level of survey 
respondents indicate a seasoned demographic within organizations, adding stability in terms 
of continuity and depth to their collective professional profile. 18-25 years: 13.8% of 
participants This likely includes college graduates and early career professionals who bring 
new ideas to the table; as well can adjust more quickly to different technologies. Lastly, the 56+ 
age group constitutes a mere 1.5% of participants. This may indicate a younger workforce or 
possibly lower retention rates of older employees. This age balance, while virtually insuring a 
building force remains agile and innovative contingent upon the ratio levels of tenure alongside 
that culture itself has to be reflective constantly but also support levels for headquarters or 
operational type experience from already ingrained personnel. 
 
Gender 
Interpretation: 
The gender mix represents a significant bias in favor of male participants, comprising 66.2%. A 
male dominant sectioned ratio that implies the company has an overwhelmingly masculine 
staff. This may be a reflection of the industry or sector in which their organization operates, 
and where male employees are often more predominant. On the other hand, female participants 
make up 33.8% of survey respondents. Although this is a small percentage, it shows that they 
have female workers in some key functions of the organization. Clear opportunities for 
organizational performance at the leadership level, diversity in gender adds a multifaceted 
perspective that can improve risk management through different views and approaches to 
problem resolution and decision-making. 
 
Additionally, no participants picked the "Prefer not to say" answer choice which suggests all 
respondents were comfortable with sharing their gender identity. This could mean that the 
organization is open or inclusive when it comes to gender-related issues. In general, the gender 
distribution speaks to an organization of predominantly male workers but with a substantial 
number of females participating in organizational activity. Promoting gender diversity and 
inclusivity can enhance the potential adaptability, innovation, performance of business even 
further. 
 
Highest Level of Education 
Interpretation: 
The highest number of respondents had a master’s degree with 44.6% This reflects a culture 
that prioritizes higher education and experience, helping you identify with educated workforce. 
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Trailing just behind, 40% of the respondents also have a bachelor's degree. The weight given in 
the company on higher levels of education is again underscored with almost half having 
attained their first degrees among staff members. Participants with a Ph. D. make up only 6.2% 
of the those polled. Even though this is a substantially smaller segment, it still supports the 
premise that workers have some degree of very focused knowledge and expertise. Employees 
with a Ph.D. typically bring high levels of skill and expertise to the job. That is 4.6% of 
participants in both High School as well as other categories. The inclusion of workers with just 
a high school diploma or other type education would suggest the organization also has an 
assortment in educational capabilities, and they further work that way along towards more 
views as successfully without considering practical wisdom. 
 
In total, this educational distribution suggests a highly educated workforce that has an 
increased emphasis on advanced degrees. This combination will enhance an organization's 
ability to be innovative, strategic and niche in its knowledge; thus, strengthening their 
performance and agility of the operation. 
 
Years of Experience in the Service Sector 
Interpretation: 
The largest group including 35.4% with more than a decade of experience Such workers 
represent a big chunk of valuable experience and on-the-job know-how, which can be vital to 
strategic decision-making as well as bestowing knowledge onto other employees. Nearly a 
quarter (21.5%) of users have 1-3 years' experience - indicating a significant new segment who 
may be at the beginning stages of their career but are practicing in some capacity and honing 
skills as they grow into the field. 20% of the participants from 4-6-year category: indicating a 
good balance between mid-level experience within the organization. These employees are 
probably past the early days of orientation and training, performing well in their positions. 
 
The 7–10 years of experience group account for 16.9% in the respondents support this fact 
Second Careerists: Those with a lot of experience, but not quite in the most senior levels at their 
organization. Their experience level makes them perfect for assuming new responsibilities and 
leadership roles. 
 
Finally, there are 6.2% of participants having less than a year of experience earning bounty as 
well side by side Cookie points That group or small cadre of recent hires/shirelings in the 
service sector, is still likely to have some new eyes on the job type folks and part time/new-to-
the-job people who are getting situated. 
 
In general, the years of experience point to a balanced workforce with a notably high skew 
toward extensive industry knowledge. This variety of experience levels can create an energetic 
work culture that fosters knowledge transfer and mentorship, which underpins both 
innovations as well operational efficiency. 
 
Regression Statistics and Regression Analysis 
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Table 2: Regression Statistics for Adoption of Industry 4.0 Technologies 

 
 
Interpretation: 
By looking at the results of this analysis, one can see that with 55 observations overall in the 
regression statistics for the service performance (Dependent variable) is significantly impacted 
by Adoption of Industry 4.0 Technologies (Independent variable). These two variables have 
high positive correlation (R = 0.7012). This means that about 49.17% of the variation in the 
dependent variable can be explained by the independent variable residing on a straight line (R 
squared = 0.4917). After adjusting R square for the number of predictors, this value stands at 
0.4827. The standard error quantifies typical disagreement between the observed values and 
expected value; it is 0.2767 As the p-value (2.31E-11) and F-statistic (75,39), returned by 
ANOVA table suggests this model is well-fitting in general practice. Any decision taken likewise 
will be appropriate for all data analyzed types of features from proposed dataset to validate 
models on unseen data alike. Overall, the results point to an important role of Industry 4.0 
technologies in influencing service performance within services industries. Especially the large 
effect size between adoption of these technologies and service performance is an important 
positive link. 
 

Table 3: Regression Analysis for Adoption of Industry 4.0 Technologies 

 
 

Interpretation: 
Regression analysis has demonstrated that there is a significantly positive relation between the 
adoption of Industry 4.0 technologies and service performance. The value of the coefficient for 
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the adoption of Industry 4.0 technologies is 0.7308. In this way, it is possible to assume that 
service performance is going to increase by 0.7308 units in the situation of the increase in the 
adoption of these technologies. Furthermore, such a positive relation is also supported by a t-
statistic value of 2.8012 and the corresponding p-value of 0.0071, which is less than the 
common alpha level of 0.05. Additionally, the value of the interception is 0.8077. Thus, it is also 
possible to claim that in the case of the zero adoption of Industry 4.0 technologies, it is projected 
that the value of service performance will be equal to 0.8077. However, the corresponding p-
value is equal to 0.4369; consequently, it is not statistically significant. Finally, the 95% 
confidence interval for the coefficient of the adoption of Industry 4.0 technologies varies from 
0.2075 to 1.2540. 
 
As a result, I can be sure in 95% that the true coefficient will be in accordance with the range. 
To sum up, the regression analysis has illustrated that there is a significantly positive influence 
of the adoption of Industry 4.0 technologies on service performance. Thus, increasing the 
adoption of these technologies is going to lead to the improvement of service performance. 
 

Table 4: Regression Statistics for Employee Skill Level 

 
 

Interpretation: 
Overall, the regression analysis featuring 55 observations demonstrates that the independent 
variable, employee skill level, has a highly significant impact on the dependent variable, service 
performance. The correlation between the two types of activities is very significant and 
positive, and the multiple R value is equal to 0.9590. The R-squared value is equal to 0.9196, 
meaning that the independent variable explains 91.96% of the variation in the dependent 
variable. Meanwhile, the adjusted R square is equal to 0.9181; it slightly adjusts the usual R 
square value to take into account the number of predictors. The standard error reflects the 
average deviation between actual and predicted values and is equal to 0.0384. Overall, the 
model seems to meet the criteria since the value indicated in the ANOVA table is equal to a p-
value of 0.0 (below the usual 0.05), and the F-value is equal to 606.13. Overall, it is possible to 
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summarize that the results seem to show that there is a highly significant correlation between 
the two types of activities, and employee skill level is a very important factor in this context. 
 

Table 5: Regression Analysis for Employee Skill Level 

 
Interpretation: 
The regression analysis indicates a very strong and positive relationship between employee 
skill level and service performance. The coefficient for employee skill level is 0.9444, meaning 
that an increase of every unit in employee skill level, a service performance unit is projected to 
increase by 0.9444 units. The positive relationship is also highly significant, and a t-statistic of 
24.6197 and a p-value of 1.11E-30, which is below the 0.05 alpha level. The intercept value is 
0.2222, saying that when the level of employee skill level is projected as zero, the value of 
service performance is 0.2222. However, the intercept is not significant in terms of statistics. 
The 95% confidence interval of coefficient of employee skill level is from 0.8675-1.0214, which 
is highly narrow than other confidence intervals for other independent variables, implying a 
high precision in the estimation of the effect of employee skill level on service performance. 
Conclusively, our regression analysis majorly indicates a significant and positive impact of 
employee skill level in relation to service performance, meaning that increasing employee skill 
is most likely to result in a dramatic increase in service performance. 
 

Table 6: Regression Statistics for Investment in Technology 
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Interpretation: 
The regression analysis with 55 observations in total has shown that the independent variable, 
investment in technology, does not affect the dependent variable significantly, which is service 
performance. The multiple R-values of 0.06437 show that there is a very weak positive 
relationship between the two values. The R-squared value of 0.004143 allows us to conclude 
that the independent variable explains only 0.41% of the variation in the dependent variable. 
Considering the number of predictors, the adjusted R square is -0.014646, also showing that 
the model is severe. The standard error measures the standard discord between the observed 
values and the predicted values; it is 0.144712. The ANOVA table has shown that the standard 
F ratio value is 0.220518 and that the p value is 0.640572, which is above the usual 0.05. The 
findings have suggested that there is no statistical significance, according to the ANOVA table. 
Thus, the model is not appropriate for predicting the service performance of the investment in 
technology. It appears that the investment in technology does not have any predictions-
analytics power in determining the service performance for these variables. Hence, investment 
in technology is not an influential factor in predicting service performance. A number of other 
factors can influence service performance more and should be considered to try making a new 
model. 
 

Table 7: Regression Analysis for Investment in Technology 

 
 
Interpretation: 
The regression analysis of investment in technology reveals that there is a connection between 
the two. The coefficient for the investment in technology is -0.0680. This means that if 
investment in technology increases by one unit, the performance of the service will decrease 
by 0.0680 units. Nevertheless, this relationship is not statistically significant, as indicated by t-
statistic -0.4696 and p-value for that coefficient is 0.6406, which is more than bigger than the 
common alpha level of 0.05. The value of the intercept is equal to 3.9154. It measures the 
expectation of the value of service performance when the value of investment in technology is 
zero. The test statistics for the intercept are statistically significant – the t-statistic 7.3987 and 
the p-value of 1.03E-09. The 95% confidence interval for the coefficient of investment in 
technology is -0.3582 and 0.2223. This means that the estimated coefficient in the simplest 
regression model can be slightly above the interval or under it. 
 
In conclusion, the regression analysis suggests that there is no significant impact of investment 
in technology on service performance. The negative coefficient, though not statistically 
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significant, indicates that higher investment in technology does not necessarily lead to 
improved service performance in this context. 
 

CONCLUSION 
Service performance has changed the way businesses operate, and the regression analysis that 
looked at how employee skill level and adoption of Industry 4.0 technologies affected this 
variable shed light on why. These results add to our knowledge of the relative merits of AI-
driven business models and more conventional ways of optimizing service in the field of 
Adoption of Industry 4.0 Technologies. The research found that service performance is 
somewhat favorably linked to the adoption of Industry 4.0 technologies, the most important 
independent variable. In the new AI age, more advanced technology adoption techniques 
should improve overall service efficiency. The findings are statistically significant, as the 
importance of the adoption of Industry 4.0 technologies on the way to AI-driven corporate 
processes is shown. Service performance and employee skill level are another connection that 
the analysis suggests. The groundbreaking effects of AI-enabled better employee skills are 
applied by the strong statistical significance and high explanatory power of this link. Businesses 
that have invested in the skills of their employees can run more service operations that employ 
the AI resources that these companies have created in a more responsive and agile nature. The 
research did not find a significant effect of technology investment on any of the AI-driven 
models. The weak relationship identified suggests that strategic technological investment is by 
itself not likely to make significant differences to service performance. Companies with AI 
should also maximise other areas, such as employee skill development and the adoption of 
more advanced technologies. 
 
Overall, the analyzed findings indicate that the issue of AI and its current effect on 
contemporary corporate processes can hardly be ignored, especially in the service sector. It is 
essential to promote the active integration of digital opportunities to make contemporary 
business companies both more resilient and competitive. Importantly, the current business 
world is rather complex, and it is possible to observe that traditional business models and AI-
based solutions are still operating side by side, which can result in both synergies and certain 
challenges. Therefore, in such an AI era, the scene from the comparison study is particularly 
valuable as it provides a detailed explanation of such dynamics of the relations between 
business models and their effect on organizational performance. The fourth industrial 
revolution is in progress, and the efforts are made to facilitate the transition to Industry 4.0 
driven by AI and new value chains (Gupta & Jauhar, 2023). The notion of Digital Service Chains 
(DSC) is crucial to this change since it underpins organizational operations, especially in 
relation to service management.  
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