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[bookmark: _lo4f64jq84zc]1. Introduction
[bookmark: _5vt58pyltw4h]1.1 Background
Artificial Intelligence (AI) is emerging as the key tool for organisations in the journey of digital transformation, enabling them to automate repetitive tasks, enhance decision-making capabilities and optimise resource utilisation. Advancements in AI have been swift, with the industry making significant strides in adopting the technology over the last few years. Moreover, AI is expected to drive about US$15.7 trillion value to the global economy by 2030, primarily through productivity gains and business innovation (Treat, 2026).
[bookmark: _pbq78xrsnapi]1.2 Research Problem
While the use of AI has grown significantly, there is still a notable challenge in achieving the expected benefits in operational efficiency, with the adoption of AI not necessarily taking into account the knowledge workers' frame of mind, digital competencies and adaptability. Research so far regularly focuses on technological infrastructure and AI skills, with hardly any consideration of employee competence as a way in which AI generates organisational value (Zirar, Ali and Islam, 2023) (Refer to Figure 1).
Figure 1. AI Adaption
[image: ]
Source: Adapted from: Zirar, Ali and Islam, 2023
[bookmark: _bteeyu2bonk0]1.3 Research Aim
The study is aimed at understanding the influence of the adoption of AI on the operational efficiency and the intervening role of employee competence.
[bookmark: _9l7jofcze6ep]1.4 Research Objectives
· To examine the effect of Artificial Intelligence (AI) adoption on operational efficiency.
· To investigate the mediating role of employee competence in the relationship between AI adoption and operational efficiency.
[bookmark: _hyfblk5gfi3w]1.5 Research Questions
Main Research Question
How does Artificial Intelligence (AI) adoption influence operational efficiency in organisations through employee competence?
Sub-questions
· RQ1.1: How does AI adoption affect employee competence in organisations?
· RQ1.2 To what extent does employee competence mediate the relationship between AI adoption and operational efficiency?
[bookmark: _ha2tot1oz0to]1.6 Significance
The study adds to the growing body of research on the AI-enabled organisational performance by adding to the literature the concepts of employee competency as an intervening variable. From a practical perspective, the insights will help guide AI investments against workforce capacity building, helping organisations to achieve operational efficiency and get the most value from their digital transformation programs (Kassa and Worku, 2025).
[bookmark: _mjhp3ilfkkah]2. Literature Review
[bookmark: _oo4wm7440vmw]2.1 Introduction
This review article critically analyses the current literature regarding the adoption of Artificial Intelligence (AI), operational efficiency and employee competence. There has been a significant increase in scholarly interest, with many organisations now adopting AI in at least one aspect of their business (McKinsey & Company, 2025). Yet, mixed results about the operational benefits of AI suggest that employee competence might be a mediating process, and there are some theories and empirical evidence still to be uncovered.
[bookmark: _pun0nly4rp8q]2.2 Artificial Intelligence Adoption
AI Application is all but a key enabler of digital transformation, with AI technologies like Machine Learning, Predictive Analytics, Robotic Process Automation (RPA) and Generative AI contributing to the growth of a digital organisation. Extend the organisational ecosystem to involve employees, partners and customers in working with AI, Singh and Pandey argue (2024) (Refer to Figure 2). On the other hand, Amin et al. (2025) highlight the strategic importance of AI in boosting marketing innovation and the competitiveness of businesses. While both studies acknowledge the transformative potential of AI, Singh and Pandey (2024) primarily emphasise the readiness of organisations and the capabilities of humans to leverage the technology, whereas Amin et al. (2025) largely position the technology as the means to create a competitive advantage.
Figure 2. Digital transformation of the extended HR ecosystem through AI adoption
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Source: Adapted from: Singh & Pandey, 2024
[bookmark: _ygp3qeq3go38]2.3 Operational Efficiency
Operational efficiency is when an organisation can produce its outputs at the lowest possible operational resource input, operational cost and process time. The results of Komarudin's (2025) research indicate that technological innovations greatly contribute to the improvements in productivity, processes, and speed of processes in both industries, which leads to cost-efficiency improvement that can be measured in the work carried out by digital technologies. However, Handoyo et al. (2023) argue that technology is not the only factor that can drive operational efficiency because other factors, such as business strategy, ownership structure, market uncertainty and competitive intensity, will also affect operational efficiency. 
[bookmark: _tabutooza2q]2.4 Employee Competence
Employee competence includes knowledge, technical abilities, digital capabilities, AI literacy, learning capacity and problem-solving skills; all of which are necessary to be effective in operating a technology-driven organisation. As stated by Wijayanti and Sari (2023), the increase in employee competence will always make employee performance better and increase the productivity of the organisation, through strengthening the application of knowledge and the use of employee skills. On the other hand, Kim and Jung (2022) argue that although competence is pivotal, it is not enough alone, because competent employees would have reduced stress level of their workplace and lead to better adaptation to the changes in the organisations, as long as their organisations have an appropriate organisational culture.
[bookmark: _4jykzvfkwcs1]2.5 Relationship between AI Adoption and Operational Efficiency
The empirical evidence shows that there is evidence that there is a positive relationship between AI adoption and operational efficiency; however, it depends on the context of the organisation. According to Ngabalin (2025), AI can boost the efficiency of operations through better marketing automation, decision-making, and resource utilisation, ultimately increasing organisational productivity. On the other hand, Saif-Alyousfi and Alshammari (2026) argue that organisational value emergence due to AI usage depends on the technological capability, institutional quality and digital infrastructure (Refer to Figure 3). 
Figure 3. Theoretical framework illustrating the relationship between AI adoption, operational efficiency, and organisational factors
[image: ]
Source: Adapted from: Saif-Alyousfi and Alshammari (2026)
[bookmark: _ur5k2wiwiimx]2.6 Theoretical Framework 
[bookmark: _pyip7bxtjtto]2.6.1 Technology–Organization–Environment (TOE) Framework
In the Technology–Organization–Environment (TOE) Framework, technological, organisational, and environmental contexts are explained, relating to the technology adoption. Technology alone, but also human resources, top management support, and regulatory conditions, are the factors for an organisation's adoption of AI in decision making, according to Chong and Olesen (2017) (Refer to Figure 4).
Figure 4. Technology–Organization–Environment (TOE) Framework
[image: ]
Source: Adapted from: Chong and Olesen (2017)
[bookmark: _rqnipa6i81ld]2.6.2 Resource-Based View (RBV) Theory
According to the Resource-Based View (RBV) of the company, sustainable competitive advantage is not only to technology but also to valuable organisational resources and capabilities. GAPS argues that enabling singular human capabilities ramps up its value to organisational performance, as manager, technical, and employee competence are strategic resources that complement AI (Beamish and Chakravarty, 2021) (Refer to Figure 5).
Figure 5. Resource-Based View theoretical framework.
[image: ]
Source: Adapted from: 
[bookmark: _dguzrg1j20u5]2.8 Research Gap
While previous research has validated and reproduced that using AI to enhance operational efficiency (Ngabalin, 2025), it has also shown that having competitive employees is essential to ensure organisational success (Wijayanti and Sari, 2023; Kim and Jung, 2022). The link between AI use and operational efficiency is mediated by employee competence, which, based on limited empirical evidence, is a significant research and practice gap, including in theory.
[bookmark: _6jv5q8niqiqm]2.9 Conceptual Framework
Based on that logic, the independent variable would be the adoption of AI, and the dependent variable, operational efficiency, with employee competence serving as the independent variable. It believes that when the employees’ competence is improved by adopting AI, the employees become more efficient during their activities. This framework attempts to tackle the literature gap identified by identifying the mechanism by which AI can lead to organisational performance outcomes.
Figure 6. Conceptual Framework
[image: ]
Source: Self-Created
[bookmark: _fgvjrb5p8p67]2.10 Research Hypotheses
· H1: Artificial Intelligence (AI) adoption has a positive and significant influence on operational efficiency.
· H2: Artificial Intelligence (AI) adoption has a positive and significant influence on employee competence.
· H3: Employee competence has a positive and significant influence on operational efficiency.
· H4: Employee competence positively mediates the relationship between Artificial Intelligence (AI) adoption and operational efficiency.
[bookmark: _4kfqvbs8w9ga]3. Methodology
[bookmark: _ss7gv2wm7yo4]3.1 Research Philosophy
The research philosophy used in this study is positivism, where it is believed that knowledge has objectives, can be measured and examined based on empirical findings. The use of positivism is suitable because this study examines causal relationships between the adoption of AI, employees' competence and operational efficiency and carries quantitative data.
[bookmark: _krssicjpq3zu]3.2 Research Approach
This research uses deductive research methods in which hypotheses were formulated based on the results of the Technology–Organization–Environment (TOE) Framework and the Resource-Based View (RBV) theories, which were then tested on empirical data. This is because the study intends to explore some predetermined relationships between AI adoption, user skills and operational efficiency.
[bookmark: _7sif0tli6383]3.3 Research Design
In this design, the quantitative data is solicited from the respondents in one time and place only, and hence it is called a quantitative cross-sectional survey design. The benefit of a cross-sectional survey over a qualitative design is that it can be conducted with a larger population; therefore, it has a high level of reliability and generalisability of the findings, plus it is cost and time-effective (Pyo et al., 2023).
[bookmark: _mxi3uxrzirdb]3.4 Research Strategy
A primary data collection method of the study is a questionnaire survey, which will be used among employees who work in the organisation that has implemented this AI technology. Moreover, online surveys are quickly gaining popularity because they are accessible, have reduced administrative costs and are more efficient in terms of responses (Andrade, 2020).
[bookmark: _l5uezcjns32]3.5 Population
The target population include employees who work in organisations where the use of Artificial Intelligence technologies is active in several business areas such as operations, human resources, finance, marketing and customer service. The collected data becomes more relevant and valid when it is taken from the perspective of AI-enabled organisations.
[bookmark: _8w0o2b55um51]3.6 Sampling
The study uses a purposive sampling technique, which involves targeted sampling of individuals meeting the desired respondent criteria (employees who have experience with the implementation of AI technologies in their workplace). As it is, a sample size of around 100-150 respondents is suggested, which is more than the minimum required for multiple regression and mediation analysis, and would be adequate statistical power to support reliable hypothesis testing.
[bookmark: _ahahy8sbth74]3.7 Data Collection
A structured online questionnaire (Google Forms) will be the instrument for collecting primary data. Using a five-point Likert-scale (agree 1, somewhat agree 2, neither agree nor disagree 3, somewhat disagree 4 and disagree 5), the questionnaire will consist of closed-ended questions.
[bookmark: _cb0vtdb032ce]3.8 Variables
The study explores the three main variables. Higher adoption of AI is denoted by the independent variable of Artificial Intelligence (AI) adoption, which delineates the level of incorporation of AI technologies in an organisation. The mediator is employee competence, which includes digital capability, knowledge, AI literacy, skills, and problem-solving (Wang et al., 2024). The dependent variable is operational efficiency, which is measured using productivity, process speed, cost reduction, quality improvement and resource utilisation.
[bookmark: _g9npoqwhf9n7]3.9 Data Analysis
All data collected is to be analysed with the help of SPSS Statistics from IBM Company. The demographic variables and the distributions of variables will be summarised using descriptive statistics. The internal consistency will be evaluated using Cronbach's Alpha, with values based on 0.70 or higher indicative of acceptable reliability.
[bookmark: _mmrfbl2lmmsk]3.10 Reliability and Validity
There will be a pilot study of about 20–30 respondents to get a good grasp of the questionnaire before the data collection stage. This will then be assessed via internal consistency (Cronbach's alpha) and content validity (expert judgment of the questionnaire items based on validated research in other studies).
[bookmark: _r4cpeo83i0bh]3.11 Ethical Considerations
The research is to be conducted in accordance with the guidelines of the institution during the course of the study. Participants will be given an informed consent sheet that has the purpose of the study, confidentiality, that the study is voluntary, and that they can stop at any point without any penalty.
[bookmark: _lghizf29ebjf]4. Expected Findings
The study is envisioned to establish the contribution of AI for improved operational efficiency through the productivity, operational costs and process quality paradigm. Based on previous research that showed AI implementation resulted in productivity gains of 20–40%, more organisations using AI are expected to perform better in their operations. Moreover, AI is predicted to enhance staff digital proficiency, AI literacy and problem-solving skills, resulting in better organisational efficiency.
[bookmark: _mpojvu9i1wrb]5. Limitations
This study might be limited because of its cross-sectional design, purposive sampling, responses based on self-report and a narrow range of generalisability to other organisations with AI capabilities. These will be addressed by using validated scales to measure, testing with a pilot before starting the full study, anonymous participation, and suitable statistical measures of reliability and/or validity.
[bookmark: _893n0fc0p5kw]6. Timeframe
Table 1. Gantt Chart
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[bookmark: _imgtkvwt4ve]7. Conclusion
The current study is a proposed plan that aims to improve the understanding of the impact of employees' competence on the link between the use of AI and efficiency in operations. The proposed quantitative methodology is grounded in the TOE Framework and Resource-Based View, providing for a rigorous approach to generating both theoretical and practical evidence related to the effective implementation of AI.
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