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Abstract 

Artificial Intelligence (AI) and Machine Learning (ML) technologies have evolved as crucial tools for 

improving Decision-Making (DM) processes in business operations as businesses navigate complex as 

well as dynamic environments increasingly. This paper scrutinizes the profound effect of AI and ML on 

the efficiency and ethical governance of Business Decision-Making (BDM). Using the convenience 

sampling technique, study data is gathered from 260 respondents who are industry professionals and AI 

experts from various organizations in India. As per the outcomes, a significant positive relationship 

betwixt multiple AI and ML integration aspects and BDM effectiveness within firms. Notably, AI and ML 

technology utilization, augmenting human intelligence, strategic integration, AI&ML ethics and 

governance, and AI&ML skills and expertise illustrate strong associations with the effectiveness of BDM. 

Regardless of the several advantages of AI and ML, integrating AI and ML technologies into BDM 

processes is not without challenges. This study finds that one significant challenge is data privacy. AI 

frequently encompasses gathering and investigating enormous personal data, thus raising concerns 

regarding data security as well as privacy. In conclusion, AI’s and ML’s role in BDM is poised to continue 

shaping the corporate world’s dynamics in profound as well as enduring ways. 
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1. Introduction 

 
In the current competitive world, the sustainability of a business’s operations is paramount to its long-term 

success. Technology plays a noteworthy role in the business growth. Owing to hasty improvements in the 

digital era, technology impacts different areas of business. Within the previous decade, the application of 

AI and ML has turned out to be popular across multiple disciplines [1, 2, and 3]. They emerged as a 

transformative technology that can revolutionize DM processes within business operations across various 

industries and domains [4, 5]. These technologies have quickly driven pertinent enhancements in how 

firms can effectively utilize their data to drive strategic DM and competitive benefits [6]. The DM process 

in firms is one among the most critical phases in the administrative process. In today’s global, rapid, and 

ultra-competitive market, data-driven DM centered on AI and ML has turned out to be indispensable. 

Business analytics plays a main part in facilitating this innovative way of DM [7, 8]. The growing adoption 

of AI and ML in business analytics mirrors their deep effect on augmenting performance, customer 

experiences, and operational efficiency across several industries [9]. The benefits of integrating AI and ML 

in BDM are portrayed in Figure 1. 
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Figure 1: AI and ML in business decision-making 

 

In addition to improving the efficiency of DM, AI can also help to increase transparency in 

administrative DM. However, there are also some ethical considerations that need to be considered when 

deploying AI and ML for BDM [10]. In recognizing the transformative potential of AI and ML, it is 

crucial for business leaders to consider the integration of these technologies. While AI and ML have been 

widely adopted in enhancing DM processes, there are uncertainties and challenges concerning their 

implementation and efficiency. Also, there is an inadequate understanding of the tangible advantages of AI 

and ML in this context. While a lot of existing studies concentrate on the effect of AI and ML in DM 

separately, only a few studies have explored the interconnectedness of these technologies in BDM. In order 

to fill the research gap, the research aims to analyze the role of AI and ML in strategic BDM processes. 

The study’s objectives are: 

 

• To investigate the effect of AI and ML on enhancing the efficiency and ethical governance of 

DM. 

• To assess the significant relationship betwixt the utilization of AI and ML on the efficiency of 

DM. 

• To examine the challenges related to the adoption of AI and ML in DM systems. 

 

The paper’s organization depends upon the following sections: After the introduction, Section 2 

explains the literature review, Section 3 describes the research model, the result is discussed in Section 4, 

and finally, Section 5 concludes the paper with future directions. 

 

2. Literature Review 

 
Abdulrahman Al Surmi et al. [11] investigated marketing and information technology strategies for 

decision-makers of production and operations to enhance operational performance utilizing AI. The 

questionnaire took the study data from 242 managers from several industries. The hypotheses were tested 

using Structural Equation Modeling. The marketing strategy on performance positively mediated the IT 

strategy. AI methods improved operational efficacy, increased insights, and enhanced the decision 

accuracy of complicated issues at the industry strategic level. However, the study only considered 

environmental dynamism and organizational structures. 

Susie Gu [12] analyzed the AI’s role in BDM and process automation. The data was gathered via 

semi-structured interviews with participants from 7 companies in the United States. The study revealed 

that six companies used AI for BDM, and one company did not use AI for DM in any capacity. However, 

the research had a limited sample size and focused only on AI’s impact in North America. Thus, the study 

could not provide a broad and generalized picture. 

Pouabe E.P.S et al. [13] analyzed the managerial effect of DM based on ML. The study used a 

case study approach. The sample was taken from the annual report of the largest African power utility 

company in South Africa and was analyzed using Artificial Neural Network-based Levenberg-Marquardt 

and Scaled Conjugate Gradient. The company, which highly supported the country’s GDP in the years  
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from 2005, had been doing relatively badly since 2008. Nevertheless, the ML techniques’ usage showed 

good growth between 2018 and 2020. However, the study did not compare the results with statistical 

approaches. 

Mounir El Khatib and Ahmed Al Falasi [14] examined the influence of AI on DM in project 

management. The primary data was gathered by conducting interviews with thirteen project managers and 

information technology managers from different companies. The data quality was enhanced as it was 

gathered and filed using an entirely automated procedure of AI. Further, lack of collaboration and pre-

planning were problems in implementing AI. However, the size of the sample was very small, thus 

affecting the accuracy of the result. 

Madhavi and Vijay [15] intended to examine the AI’s role in DM. The primary data was obtained 

using a questionnaire from 100 respondents from Lucknow, India. By utilizing descriptive statistics, the 

data was investigated. The study found that organizations could make faster decisions with the help of AI. 

Due to the effect of AI, the working capacity of humans increased. However, the research failed to render 

an in-depth investigation of the effect of AI on DM. 

Venkata Ramaiah Turiapati et al. [16] explored the barriers to AI’s adoption in automated 

organizational DM. The qualitative data was taken from thirteen senior managers in South Africa via in-

depth interviews. The data was analyzed using qualitative analysis. The research recognized creative 

working environments, a dearth of trust, dynamic business environments, restrictive regulations, human 

social dynamics, power loss, and ethical considerations as the barriers to the adoption of AI. However, the 

study collected data only from South Africa; thus, the result was not generalizable to other geographical 

regions. 

Sarika Gupta et al. [17] intended to analyze the role of ML in business decisions. The study used 

secondary data for the analysis. The data was analyzed using qualitative analysis techniques. Data storage, 

labeling, training, monitoring, updating, and data integrity were found to be the challenges in adopting ML 

in business decisions. Furthermore, ML enabled businesses to adapt services, products, and marketing 

efforts to individual customer preferences. However, the research relied on secondary data for the analysis, 

which might cause data bias and limit the generalizability of findings. 

 

3. Research Methodology 

 
3.1 Research Design 

Designing a study allows the researcher to plan the process in a way that helps gather meaningful and 

accurate results. This research explores how AI and ML contribute to improving efficiency and ethical DM 

aspects. The research design serves as the guiding plan for the methods used in the study. A descriptive 

approach is followed, which helps understand how often certain factors occur and how they relate to one 

another. The structure of the research process is illustrated through the conceptual framework presented in 

Figure 2. 

 

 
Figure 2: Conceptual design of research study 
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3.2 Population and Sampling 

The study focuses on individual employees from different business sectors. The target group includes men 

and women aged 18 and above, making it an open or unlimited population. Respondents were chosen 

randomly to reflect broader population traits. Since there is no exact rule for sample size, some uncertainty 

exists. However, a larger sample helps improve the quality of the findings. The researcher used a non-

probability method, specifically convenience sampling, by selecting easily reachable individuals at the 

time of data collection. This method was chosen for its practicality by using the first available participants 

without strict selection criteria. A total of 300 questionnaires were shared, and responses were gathered 

from 260 participants. 

 

3.3 Data type and collection technique 

Primary data is collected via interviews and surveys conducted with industry professionals and AI experts. 

Secondary data comes from published sources, such as academic journals, case reports, books, and 

websites. A structured questionnaire is used for quantitative data collection, which helps reach a broader 

group than interviews, though it may also result in some unanswered responses. The questionnaire follows 

a 5-point Likert scale ranging from “Strongly Disagree” to “Strongly Agree.” Several tests are conducted 

to check the tool’s content and structure. Reliability is measured using Cronbach’s Alpha (CA) for 

assessing the consistency of responses captured through the Likert scale. 

 

3.4 Data Analysis 

This study uses open-ended and closed-ended questions to collect meaningful information about the 

research topic. The responses from the survey will be examined using various statistical tools to find 

patterns and relationships. Pearson correlation, ANOVA, and regression analysis will help measure how 

AI and ML influence DM effectiveness in business. Descriptive statistics will also be applied to present a 

clear summary of the collected responses and explain the behavior of each variable in the study. 

 

3.5 Ethical Considerations 

Participants will receive clear details about the study’s aims, methods, and possible risks before consent. 

To maintain privacy, all personal information will be anonymized and stored securely, accessible only to 

the research team. Approval from the institutional ethics committee will be sought to ensure that the study 

meets ethical guidelines and protects the rights, dignity, and well-being of all participants. 

 

4. Result And Discussions 
 

This phase analyzes and discusses the findings from the data analysis. It also describes the descriptive 

statistics of all the variables under study. Pearson Correlation methods are then applied to assess the 

relationship between the variables.  

 

4.1 Factor analysis of out-loading for constructs and Cronbach’s alpha 

For factor analysis, the questionnaire items were categorized into five components, such as “Technology 

utilization”, “Augmenting human intelligence”, “Strategic integration”, “AI & ML ethics and governance”, 

and “AI & ML skills and expertise”. 

 

Table 1: Summary of factor analysis of selected constructs 

Variables Item Item loading CA 

Technology utilization 
Driving innovation 0.994 

0.992 
Enabling automation 0.998 

Augmenting human intelligence 
Human capabilities 0.924 

0.923 
Focus on collaboration 0.917 

Strategic integration 
Skilled workforce 0.983 

0.988 
Identifying opportunities 0.980 

AI & ML ethics and governance 
Encompassing fairness 0.977 

0.975 
Accountability & data privacy 0.965 

AI & ML skills and expertise 
Technical skills 0.963 

0.967 
Non-technical skills 0.969 
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Table 1 presents the reliability of each variable using Cronbach’s Alpha. The instrument validity and 

reliability were assessed using convergent and discriminant validity. The constructs of CA ranged between 

0.923 and 0.992, which indicated a good level of composite reliability. The variable “Technology 

utilization” gained the highest CA value (i.e., 0.992), and the item “Enabling automation” attained the 

highest factor loading value (0.998) compared to the other variables. 

 

4.2 Descriptive Statistics Analysis 

Descriptive statistics reveal average perceptions and response variability. Mean scores show agreement 

levels, while SD indicates dispersion. The final list of descriptive statistics is given in Table 2 

 

Table 2: Descriptive statistics of the constructs (n = 260) 

 

Variables Minimum  Maximum Mean Standard deviation 

Technology utilization 1 5 3.85 1.28 

Augmenting human intelligence 1 5 3.59 1.57 

Strategic integration 1 5 3.80 1.35 

AI & ML ethics and governance 1 5 3.72 1.29 

AI & ML skills and expertise 1 5 3.67 1.65 

 

Table 2 showed that technology utilization had the highest mean (M = 3.85, SD = 1.28), indicating 

strong agreement on its role in business, followed by strategic integration (M = 3.80, SD = 1.35). 

Meanwhile, augmenting human intelligence had the lowest mean (M = 3.59, SD = 1.57), suggesting varied 

views on its effectiveness. Ethics (M = 3.72, SD = 1.29) and skills expertise (M = 3.67, SD = 1.65) had 

moderate ratings with higher variability. A graphical illustration of M and SD values is represented in 

Figure 3. 

 

 
Figure 3: Graphical views of mean and standard deviation score of selected variables 

 

4.3 Challenges Associated with the Adoption of AI and ML in Decision-Making Systems 

 Bringing AI and ML into business processes comes with several key hurdles: 

 

a) Data Quality and Bias – AI depends on clean, relevant data. The output can be unreliable or biased 

when data is poor or lacking. About 92% of respondents pointed to this as a major issue. 

 

b) Interpretability and Explainability – Many AI systems work in ways that are hard to understand or 

trace. This lack of clarity can reduce trust in their use. 83% agreed that this remains a strong concern. 

 

c) Ethical Issues – Concerns around fairness, misuse, and job loss due to automation are growing. 75% 

reported challenges tied to ethical questions. 
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d) Adoption and Implementation – Setting up AI involves technical know-how, resources, and often a 

shift in mindset. 69% of respondents experienced obstacles during integration. 

 

e) Human-AI Collaboration – Finding the right mix of human input and AI support is difficult. This was 

the least reported issue, but 54% of participants still noted this. 

 

 
Figure 4: Key Challenges Faced While Integrating AI and ML into Business Processes 

 

4.4 Hypothesis Development and Analysis 

 

H0: The role of AI and ML technology does not have a significant impact on DM effectiveness within 
business operations. 

H1: The role of AI and ML technology has a significant impact on DM effectiveness within business 

operations. 
 

Table 3: Pearson correlation analysis 

 AI & ML integration 
Business decision-

making effectiveness 

AI & ML integration 

Pearson Correlation 1 0.89** 

Sig. (2-tailed)  .000 

N 260 260 

Business decision-

making effectiveness 

Pearson Correlation 0.89** 1 

Sig. (2-tailed) .000  

N 260 260 

**. Correlation is significant at the 0.01 level (2-tailed). 

 

The correlation outcomes reveal a strong and statistically meaningful link betwixt AI & ML 

integration and the effectiveness of BDM, with a Pearson coefficient of r = 0.89 and a p-value of .000. This 

signifies that as organizations adopt AI and ML more extensively, their ability to make well-informed and 

efficient decisions improves significantly. The outcome highlights how embedding intelligent technologies 

can be vital in strengthening DM frameworks within modern business environments. 
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Figure 5: Correlation matrix 

 

ANOVA or Analysis of Variance is a methodology employed for determining whether significant 

differences exist betwixt the average values of two or more groups. It does this by examining how much 

the group averages differ from each other concerning the variation found within the groups themselves. 

  

Table 4: ANOVA analysis 

ANOVAa 

Model 
Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

1 

Regression 40155.105 1 40155.105 665.246 .000b 

Residual 23215.102 259 70.230   

Total 63370.207 260    

a. Dependent variable: Business decision-making effectiveness 

b. Independent variable: AI & ML integration 

 

The ANOVA outcomes confirm the overall significance of the regression model, signified by an 

F-value of 665.246 and a p-value of 0.000, suggesting a highly reliable model [18]. Regression analysis 

helps examine how one or more independent variables influence a dependent variable. It also measures the 

strength of these relationships and predicts future trends. The detailed regression outcomes are summarized 

in Table 5. 

 

Table 5: Regression analysis 

Model 

Unstandardized 

Coefficients  

Standardized 

Coefficients t Sig 

B Std. Error Beta 

1 

(Constant) 69.255 1.264  69.002 .000 

AI & ML 

integration 
4.246 .192 0.89 26.198 .000 

a. Dependent Variable: Business decision-making effectiveness 

 

The coefficients table indicates a positive influence of AI & ML integration on DM effectiveness, 

with a standardized coefficient of β = 0.89 and a p-value less than 0.001. This suggests that for each unit 

rise in AI & ML integration, the DM effectiveness is expected to upsurge by about 4.246 units. 
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5. Conclusion 

 
The study examined how strategically embedding AI and ML into BDM can drive efficiency and support 

ethical practices. The results show that AI and ML are not just support tools but powerful strategic 

enablers reshaping how decisions are made. Their integration opens up new pathways for innovation and 

growth. The research also highlighted the distinct challenges of these technologies, highlighting the need 

for organizations to foster an AI-aware culture. Companies that proactively include AI and ML in their 

core strategies are more likely to remain competitive and resilient in a rapidly evolving business 

environment. 

 

5.1 Implications of a Study 

Organizations that adopt AI and ML in their DM processes can achieve a competitive edge by using these 

technologies to improve efficiency, lower operational costs, and boost customer satisfaction. In addition, 

by automating routine and repetitive tasks, AI enables managers to dedicate more time to strategic 

planning and innovative problem-solving. 

 

5.2 Limitations and Future Scope 

A few boundaries shape this study. It mainly reflects business viewpoints and does not include 

perspectives from other areas like sociology or technology ethics. The data was collected through an online 

survey, which can sometimes lead to rushed or imprecise answers. These factors may affect the depth of 

the findings. Moving forward, future work can compare results across different industries to spot common 

challenges and tailor-fit solutions. It would also be valuable to look at how companies can build clear and 

fair systems for AI and ML, especially in areas where decisions directly impact people. 
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