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Abstract---The transformation of human resource management in the digital era has encouraged the application of
Artificial Intelligence (A1) and data analytics as key pillars in the recruitment, training, and performance evaluation
processes. Through a systematic literature review, this article analyses how Al and data analytics are changing HR
practices from an administrative-subjective approach to a more strategic, objective, and data-driven model. In
recruitment, this technology improves selection efficiency, enhances candidate quality, and reduces human bias,
despite raising ethical and data privacy issues. In training and development, Al-based systems enable personalised
learning, more accurate measurement of training impact, and increased employee engagement and productivity. In
performance evaluation, data analytics integration supports a shift towards real-time, transparent, and measurable
continuous performance management, but still requires strong Al ethics governance. This article concludes that the
success of HR management transformation in the digital era depends on a combination of technological
sophistication, human-centred process design, and HR professionals' capacity in data literacy and digital ethics.
Keywords---artificial intelligence, data analytics, digital era, employee performance evaluation, human resource
management transformation, recruitment, training and development.

Introduction

The development of digital technology has changed almost all aspects of social, economic, and organisational life,
including how organisations manage human resources (HR). Digital transformation requires HRM to shift from an
administrative-bureaucratic approach to a more strategic, data-driven model that is responsive to changes in the
business environment. In this context, the functions of recruitment, training, and performance evaluation no longer
rely solely on managers' intuitive decisions but are increasingly influenced by algorithms, information systems, and
data analytics (Gerson et al., 2025).

The 4.0 industrial revolution and the emergence of the 5.0 disruption era have accelerated the integration of
technologies such as Artificial Intelligence (Al), big data analytics, and human resource information systems (HRIS)
in HRM practices (Gideon, 2025). Al enables the automation of recruitment processes, personalised training, and
more objective performance evaluations, while data analytics helps organisations identify patterns, trends, and
predict workforce needs more accurately. The combination of these two technologies is the main driver of the
transformation of HRM functions from operational to strategic.

Al and data analytics have transformed the way organisations attract, screen, and select candidates. Algorithm-
based resume screening systems, chatbots for initial communication, and predictive analytics to forecast candidates'
future success have become integral parts of the modern selection process (Siyambalapitiya et al., 2018). This study
shows that the application of Al in recruitment can reduce the selection process time by around 50% and increase the
accuracy of candidate selection by 30-35%. On the other hand, the use of Al in recruitment also raises ethical and
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technical issues that need to be considered. Algorithmic bias, lack of transparency in the decision-making process,
and potential violations of candidate data privacy are the main challenges that often arise in several studies (Gerson
et al.,, 2025). Organisations are required not only to adopt technology efficiently but also to ensure fairness,
accountability, and data protection at every stage of the recruitment process (Ferris et al., 2002).

In the domain of training and development, Al and data analytics enable personalised learning tailored to
individual employees' needs, learning styles, and carecer potential. Al-based e-learning platforms and adaptive
learning are capable of recommending modules, materials, and training schedules that are relevant to the competency
profiles and performance of employees (Gideon, 2025). This approach not only increases the relevance of training
but also strengthens employee engagement and satisfaction in the self-development process.

Several studies have shown, for example,(2025) that data analytics-based training can increase employee
productivity by around 15-20% and accelerate improvements in key organisational competencies. However, the
implementation of this model does not always run smoothly due to employee resistance, digital literacy gaps, and
technological infrastructure limitations in many organisations, especially in the public sector and SMEs. Employee
performance evaluation has also undergone a significant shift with the introduction of Al and data analytics.
Traditional annual and subjective evaluation systems are being replaced by a continuous performance management
approach based on real-time data (Sulistiarini & Anshori, 2025). Al enables the analysis of performance patterns,
work behaviour, and engagement indicators to provide faster, more objective, and relevant feedback for employee
career development.

Other studies, such Sulistiarini & Anshori (2025), show that the application of Al-based performance analytics
can improve performance assessment accuracy by up to 50% and reduce turnover by up to 25% through early
identification of employees at risk of leaving. In addition, this system enables more targeted career development
planning because training and promotion recommendations are based on individual performance data and potential.

However, this transformation also raises concerns about privacy, excessive surveillance, and the potential
dehumanisation of HR processes. Employees often feel anxious when their work activities are constantly monitored
and evaluated by algorithms that are not fully transparent (Gerson et al., 2025). Therefore, organisations need to
design strong Al ethics and data governance policies to balance technological efficiency with the protection of
employee rights and welfare.

In the Indonesian context, HRM transformation in the digital era is also influenced by public policy dynamics,
the digital competence of civil servants, and the readiness of public and private sector organisations to adopt
technology. Research on civil servant HRM transformation shows that digital competence, merit systems, and digital
leadership styles are three important pillars in ensuring the success of bureaucratic transformation (Chang & Ke,
2024). The integration of Al and data analytics in recruitment, training, and performance evaluation is not merely a
technical issue, but also concerns strategic dimensions, organisational culture, and human resource management
(Arfah et al., 2025a). Organisations that successfully integrate this technology tend to have a competitive advantage
in attracting talent, developing competencies, and retaining high-performing employees.

Based on this background, this article aims to present a systematic literature review of human resource
management transformation in the digital era, particularly the application of artificial intelligence and data analytics
in three main functions: recruitment, training, and employee performance evaluation. Thus, this article contributes to
the enrichment of the data-based HRM theoretical framework while providing practical recommendations for
organisations in designing effective and ethical HR transformation strategies.

Research Method

This study utilises a systematic literature review method, following a thematic approach to analyse the
transformation of human resource management in the digital era, particularly the application of artificial intelligence
and data analytics in recruitment, training, and employee performance evaluation. Data sources were obtained from
several references, including books and other journals related to the context of this study (Eliyah & Aslan, 2025;
Farrukh & Sajjad, 2023)

Result and Discussion
Al and Data Analytics in Recruitment
Recruitment in the digital age no longer relies solely on managers' subjective assessments, but is increasingly

supported by Artificial Intelligence (Al) and data analytics to improve the efficiency, objectivity, and quality of
selection decisions (Arfah et al., 2025b). Al enables the automation of CV screening processes, candidate-job
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matching, and predictions of candidates' future success based on historical organisational data (Elazab, 2024). This
approach shifts the function of recruitment from an administrative activity to a strategic part of talent management
(Koduru, 2026).

One of the most widespread applications of Al in recruitment is automated resume screening, a system capable of
analysing thousands of CVs in minutes to identify candidates who meet specific qualification, skill, and experience
criteria (Arfah et al,, 2025b). This technology reduces the workload of HR in the initial selection stage and
minimizes the risk of overlooking qualified candidates due to time constraints (Rukadikar & Khandelwal, 2023).
Studies show that the implementation of 41-based screening can reduce the recruitment process time by around 50%
without compromising the quality of selection (Bankar & Shukla, 2023). In addition to CV screening, Al is also used
in candidate matching to find candidates who best suit the job requirements and organisational culture. Machine
learning-based systems analyse historical data on successful employees, including length of service, team
composition, communication style, and performance results, to recommend candidates with similar profiles. This
approach improves quality-of-hire because the selected candidates share characteristics with previous high-
performing employees (Elazab, 2024).

Predictive analytics is a key element in modern recruitment, where organisations use historical data to predict the
likelihood of candidates succeeding in a role. Predictive models analyse variables such as education, experience, test
results, and engagement indicators to estimate a candidate's potential performance and retention (Zebua et al., 2024).
Research shows that organisations that apply predictive analytics in recruitment can reduce early turnover by around
20% and increase the productivity of new employees (Azmy, 2018).

Al-based chatbots and virtual assistants are also increasingly being used in initial communications with
candidates, from answering general questions about job vacancies and recruitment procedures to scheduling
interviews (Rukadikar & Khandelwal, 2023). This system enhances the candidate experience by providing quick,
consistent, and personalised responses, while reducing the volume of routine requests received by the HR team. In
many cases, the use of chatbots also increases candidate response rates and satisfaction with the recruitment process
(Arfah et al., 2025b).

Data analytics also helps organisations conduct recruitment performance analysis, which is an evaluation of the
recruitment process based on indicators such as time-to-hire, cost-per-hire, quality-of-hire, and new employee
retention rates (Azmy, 2018). With an analytics dashboard, HR can identify the slowest stages of the process, the
most effective recruitment channels, and the types of vacancies that are most difficult to fill (Zebua et al., 2024). This
information is then used to refine recruitment strategies, for example, by shifting budgets to channels that produce
high-quality candidates.

Al and data analytics also enable proactive talent sourcing, where organisations do not just wait for active
applicants but actively seek out and reach out to passive candidates who have relevant skills and experience (Elazab,
2024). Al systems analyse external data such as LinkedIn profiles, professional publications, and activity in industry
communities to identify potential candidates who may not be actively seeking employment (Rukadikar &
Khandelwal, 2023). This approach is particularly useful for filling critical positions or niche skills that are difficult to
find through conventional recruitment methods.

On the other hand, the application of Al in recruitment poses several ethical and technical challenges. One of the
main issues is algorithmic bias, which occurs when AI models reproduce historical biases in training data, for
example, in terms of gender, ethnicity, or educational background (Arfah et al., 2025b). If not managed carefully,
Al-based recruitment systems can inadvertently discriminate against certain groups and violate the principles of
fairness and data protection regulations (Melton & Riewe, 2022). The lack of transparency in algorithmic decision-
making is also a concern, as candidates often do not understand why they are accepted or rejected by the system.
This situation can undermine candidates' trust in the organisation and potentially damage employer branding.
Therefore, organisations are required to apply the principles of explainable AI and provide clear explanations of the
selection criteria used (Gideon, 2025).

Candidate data privacy is also a key focus in the implementation of Al and data analytics in recruitment. The
collection and analysis of personal data, including employment history, test results, and even social media activity,
must be carried out in accordance with regulations such as the GDPR or equivalent data protection frameworks in
each country (Nurmala & Liliyana, 2025). Organisations need to have strong data governance policies in place,
including explicit candidate consent, secure data storage, and restrictions on data use solely for legitimate
recruitment purposes (Gideon, 2025). In addition to ethical and privacy issues, another challenge is the capacity of
organisations to manage and interpret recruitment data. Not all organisations have HR teams trained in data analytics
or adequate IT systems to integrate various data sources. Without adequate analytical competence, organisations risk
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misreading recruitment performance indicators or relying on algorithms without understanding their assumptions and
limitations (Bankar & Shukla, 2023).

In Indonesia, the adoption of Al and data analytics in recruitment is still developing, particularly in large private
sector organisations and technology companies, while the public sector and SMEs still face limitations in
infrastructure and digital literacy ((et al., 2024). However, global trends show that organisations that successfully
integrate Al and data analytics into recruitment tend to have a competitive advantage in attracting quality talent and
significantly reducing time-to-hire (Melton & Riewe, 2022).

Overall, Al and data analytics have transformed recruitment into a faster, more objective, and more strategic
process. However, the success of this transformation is not only determined by technology, but also by process
design that is fair, transparent, and oriented towards protecting candidates' rights. Organisations need to establish an
Al ethics framework, enhance HR analytics capabilities, and integrate data insights with human judgement to ensure
recruitment is both efficient and humane.

Al and Data Analytics in Training and Development

Employee training and development in the digital age is no longer one-size-fits-all, but increasingly personalised
through the use of Artificial Intelligence (Al) and data analytics. Al enables organisations to analyse the competency
profiles, learning styles, and career goals of each employee to design more relevant and effective development
programmes (Madhumithaa et al., 2025). This approach shifts training from an episodic activity to an integral part of
a continuous career journey.

One of the main applications of Al in training is adaptive learning platforms, which are learning systems that
adjust content, module sequence, and difficulty level based on employees' progress and responses during the learning
process. These platforms utilise machine learning algorithms to identify areas of strength and weakness, ensuring
employees receive precisely the material they need without repeating content they have already mastered
(Madhumithaa et al., 2025; Weng & Golli, 2024).

Al also facilitates the creation of personalised learning paths that connect current competency needs with
employees' long-term career goals. The system analyses data such as current position, performance results, training
history, and career aspirations to recommend the most appropriate courses, modules, and development projects
(Chamorro-Premuzic, 2017). This approach increases the relevance of training and strengthens employees'
commitment to self-development (Weng & Golli, 2024). Data analytics enables organisations to measure the impact
of training more accurately by linking learning indicators (e.g., course completion, test scores) to performance
metrics such as productivity, work quality, and customer satisfaction (Saxena & Jain, 2025; Sultana & Shrivastava,
2024). Quantitative studies in the IT sector show a strong correlation between data-driven training programmes and
improved employee performance (r = 0.79), confirming that analytics not only assesses but also enhances the
effectiveness of training.

Al-driven coaching and virtual mentors are increasingly being used to provide real-time learning support. NLP-
based chatbots and virtual assistants can answer questions, provide instant feedback, and recommend additional
learning resources tailored to individual needs (Maity, 2019). This model reduces reliance on human instructors for
routine tasks and allows HR to focus on designing more complex development strategies (Chamorro-Premuzic,
2017; Weng & Golli, 2024). Through data analytics, organisations can systematically identify skill gaps at the
individual, team, and organisational levels. The system processes data from training, performance evaluations, and
competency surveys to show which skills are most needed and which need to be strengthened (Boxall et al., 2008).
This information is then used to design focused training programmes, such as digital, leadership, or specialised
technical training, according to the company's strategic needs (Sultana & Shrivastava, 2024).

Several studies show that companies that implement Al-based training and data analytics experience productivity
increases of around 25-40% and employee retention increases of 20-40% compared to traditional methods. This
improvement stems not only from enhanced skills but also from increased satisfaction and engagement among
employees who feel that the training they receive is truly aligned with their needs and career goals (Melton & Riewe,
2022).

Al also supports microlearning and just-in-time learning, where employees receive brief and relevant material
exactly when they need it, for example, before completing a specific task or tackling a new project (Khamis, 2024).
This approach improves knowledge retention because the content is presented in small, contextualised portions that
are easily accessible via digital devices.

On the other hand, the application of Al in training raises challenges related to data privacy and transparency in
the use of employee information. The collection of data on learning behaviour, access times, and responses to
materials must be managed ethically and in accordance with data protection regulations. Organisations need to
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ensure that employees understand how their data is used and have control over personal information related to career
development (Sultana & Shrivastava, 2024).

Another challenge is employee resistance to new technology and concerns that Al-based training will replace the
role of humans in human resource development. Some employees feel anxious when their learning process is
constantly monitored and evaluated by automated systems. Therefore, organisations need to integrate humanistic
elements, such as direct mentoring and interpersonal feedback, so that training remains oriented towards
relationships and social support (Madhumithaa et al., 2025).

In Indonesia, the adoption of Al and data analytics in training is still developing, especially in technology
companies and service sectors that have adequate digital infrastructure (Koduru, 2026). However, the public sector
and MSMEs often face limitations in terms of digital literacy, budget, and the availability of integrated learning
management systems (Saxena & Jain, 2025). Efforts to transform digital training in Indonesia need to be supported
by increased human resource capacity, infrastructure investment, and policies that encourage a culture of lifelong
learning.

Overall, Al and data analytics have transformed training and development into a more personalised, responsive,
and measurable process. Organisations that successfully integrate this technology tend to have a more competent,
engaged workforce that is ready to face change. However, the success of this transformation depends on a
combination of technological sophistication, human-centred programme design, and ethical and transparent data
governance.

Al and Data Analytics in Employee Performance Evaluation

Employee performance evaluation in the digital age no longer relies solely on subjective manager assessments or
annual forms, but is increasingly supported by Artificial Intelligence (Al) and data analytics to produce more
objective, comprehensive, and evidence-based assessments (Melton & Riewe, 2022). Al-powered performance
evaluation systems are capable of analysing various data sources such as work output, task completion speed,
communication patterns, and engagement indicators to produce a more complete picture of performance (Lepri et al.,
2018). This approach shifts performance evaluation from an episodic activity to a more continuous process that is
integrated with the HR management system.

One of the main benefits of Al in performance evaluation is improved assessment accuracy. Machine learning-
based systems can process large volumes of data and identify patterns that are often overlooked by human assessors,
such as the relationship between engagement, workload, and productivity (Parameswaran, 2024). Empirical studies
show that employees tend to view Al-based evaluation systems as more accurate than traditional methods, with an
average score of around 3.85 out of 5 on the accuracy dimension (Varma et al., 2024).

Al also helps reduce human bias in the assessment process, such as the halo effect, recency bias, or personal
preferences towards certain employees (Chamorro-Premuzic, 2017; Melton & Riewe, 2022). By applying consistent
and standardised criteria, algorithms can assess employees based on the same performance indicators, thereby
increasing perceptions of fairness and transparency (Varma et al., 2024). However, it is important to note that Al
systems themselves can contain algorithmic bias if the training data is not representative or contains historical bias
(Chen, 2024).

Data analytics enables organisations to implement continuous performance management, which is a performance
assessment that takes place in real time or periodically, rather than just once a year. The system collects and analyses
daily or weekly performance data, then generates rapid feedback to employees and managers (Waller, 2025). This
approach supports a culture of continuous improvement, as employees can immediately identify their strengths and
areas for development, and take corrective action early on (Chang & Ke, 2024).

Al and performance analytics also enable the measurement of the impact of evaluations on strategic decisions
such as promotions, compensation adjustments, and career development. By linking performance data to business
indicators such as team productivity, retention, and customer satisfaction, organisations can assess whether the
evaluation system in place truly supports the achievement of organisational goals (Chang & Ke, 2024). Some
companies report that the implementation of people analytics in performance management helps reduce turnover and
increase productivity through targeted interventions (Chen, 2024).

Al-based systems can generate personalised performance insights for each employee, such as training
recommendations, workload adjustments, or career paths that match individual performance patterns and potential
(Waller, 2025). This approach transforms performance evaluation from a mere assessment tool into a growth-
oriented development instrument that focuses on improving competencies (Pease et al., 2014). Employees who feel
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that their performance evaluations are used to support self-development tend to be more engaged and motivated to
improve their performance (Melton & Riewe, 2022).

On the other hand, the application of Al in performance evaluation raises concerns regarding privacy and
excessive surveillance. The collection of data, such as working hours, communication patterns, and even activities on
digital work platforms, can be perceived as a form of invasive surveillance if not managed ethically (Chen, 2024).
Organisations need to have clear data governance policies, including transparency regarding the types of data
collected, the purposes for which it is used, and the rights of employees to access and correct their data. The lack of
algorithm transparency is also an important issue, as many employees do not understand how Al systems assess their
performance (Chang & Ke, 2024). This situation can undermine trust in the system and cause dissatisfaction,
especially if decisions such as promotion rejections or bonus reductions are based on a "black box" that cannot be
explained. Therefore, organisations need to apply the principles of explainable AI and provide simple yet clear
explanations of the criteria and assessment processes (KoBanpuyk & Kovalchuk, 2025).

Another challenge is the resistance of managers and employees to Al-based evaluation systems. Some managers
feel that algorithms cannot replace contextual assessments and holistic evaluations of employee contributions, while
employees worry that automated assessments will overlook non-quantitative factors such as teamwork and initiative
(Varma et al., 2024). To address this, many organisations are adopting an augmented intelligence approach, which
combines Al insights with human judgement, so that final decisions still involve managerial consideration (Pease et
al., 2014).

In Indonesia, the application of Al and data analytics in performance evaluation is still developing, especially in
large companies and the technology sector that have integrated HRIS and people analytics systems (Azmy, 2018).
However, the public sector and MSMEs often face limitations in infrastructure, data literacy, and HR capacity to
manage and interpret performance analytics results (Koduru, 2026). Transformation efforts need to be supported by
analytical competency training for HR professionals, as well as investment in systems capable of linking
performance data with the organisation's strategic objectives.

Several studies indicate that organisations that successfully integrate Al and data analytics into performance
evaluations report a 50-75% increase in assessment process efficiency, improved employee satisfaction with the
assessment process, and increased employee retention (Waller, 2025). These improvements stem not only from the
automation of administrative tasks, but also from faster feedback, relevant development recommendations, and the
perception that assessments are fairer and more objective (Marr, 2018).

Overall, Al and data analytics have transformed employee performance evaluation into a more objective,
sustainable, and measurable process. However, the success of this transformation depends on a combination of
reliable technology, transparent and ethical system design, and the role of humans in interpreting and making data-
driven decisions. Organisations need to establish an Al ethics framework, enhance HR analytics literacy, and ensure
that performance evaluation remains focused on human development, not merely control and surveillance.

Conclusion

The transformation of human resource management in the digital age has shifted the role of HR from administrative
activities to a strategic function that is highly dependent on data and technology. The application of Artificial
Intelligence and data analytics in recruitment, training, and employee performance evaluation has proven its ability
to improve the efficiency, objectivity, and relevance of HR decisions. In recruitment, Al speeds up the selection
process, improves candidate quality, and reduces subjective bias, while in training, data-driven systems enable more
targeted personalisation of learning and career development.

In performance evaluation, the integration of Al and data analytics enables a shift from annual assessments to a
real-time, evidence-based continuous performance management model. This system not only measures work results
but also provides rapid feedback, development recommendations, and supports more accurate decisions on
promotion, compensation, and retention. However, this transformation also raises ethical challenges, such as
potential algorithmic bias, excessive surveillance, and data privacy issues, requiring organisations to build a strong
data governance and Al ethics framework.

Overall, Al and data analytics are not merely technical tools but have become the main drivers of paradigm shifts
in HR management in the digital age. The success of this transformation depends on striking a balance between the
use of technology and a humanistic approach, as well as enhancing the professional capacity of HR personnel in data
literacy and digital ethics. Organisations that are able to integrate data-driven insights with human values will have a
competitive advantage in attracting, developing, and retaining talent amid the ever-changing dynamics of business.
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