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Abstract

Purpose — Neuroscience tools offer new frontlines to understand areas of human behavior that are so far
unexplored. However, the types and scopes of such NTs are currently known only to a limited number of Human
Resource Management (HRM) innovators and scholars. In our study, we investigate and report on the
approaches to use NTs across employee life cycle phases, including acquiring, developing, and retaining.
Design/methodology/approach — The review was conducted according to the guidance for scoping reviews
and reported following the PRISMA-ScR guidelines.

Findings — Our results indicate that the application of NTs across the employee lifecycle is a growing,
interdisciplinary field. However, we found a few empirical studies with existing applications primarily
concentrated on the employee development and retention phases. The findings provide an overview of various
NT applications and their scope, shedding light on the sectors where these technologies are most prevalent.
Additionally, we identify gaps in the literature and, based on these, propose a comprehensive research agenda for
future explorations.

Originality/value — The study offers the first literature review on this topic and establishes an agenda for future
research.

Keywords Neuroscience, Neuro human resource management, Employee life cycle, Technology

Paper type Literature review

Introduction

The field of Human Resources Management (HRM) has historically exhibited stability in its
concepts, methods, and tools. However, the rapid integration of advanced technologies and big
data into organizational processes has introduced profound transformations. Among these,
neuroscience tools (hereinafter NTs) have emerged as a novel approach to understanding
employee emotions, behavior, decision-making, and performance by studying their brain
functions and structures to cognitive processes (Poeppel et al., 2020), effectively addressing
the long-standing question: “What’s going on in this person’s head that makes them think or act
the way they do?” (Waldman et al., 2017) both metaphorically and realistically.

.
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PR Technology has long played a role in HRM, primarily through legacy systems like Human
54,9 Resource Information Systems, which store and analyze self-reported employee data.
However, a new generation of advanced tools, including Artificial Intelligence (AI) (Malik
et al., 2023) and, more recently, NTs, is transforming organizational behavior (Waldman et al.,
2017) and HRM (Petrou and Rammata, 2021). NTs encompass advanced devices capable of
monitoring vital physiological functions (e.g. heartbeat, respiration rate, blood pressure) and
reflexive responses (e.g. gaze fixation, pupil dilation, facial expressions), providing valuable
insights into individuals’ impressions, reactions, and emotional states when exposed to
specific stimuli (Alvino et al., 2020). In addition, NTs enable the measurement of brain activity
in real time. These tools thus offer previously unavailable insights into decision-making, team
dynamics, work performance, information processing, empathy, workload, and engagement.
Despite the growing adoption of NTs—such as SmartCap (www.wencomine.com), CogC2
(www.lockheedmartin.com), AttentivU by MIT, and Emotiv (www.emotiv.com) - their use
remains largely unfamiliar to most HRM scholars and practitioners.

Integrating NTs into HRM sits at the intersection of neuroscience (the study of neural
systems), organizational behavior, psychology, and information technologies. Conceptually,
the rise of neuroscience-related methods in organizational settings is driven by a need to refine
our understanding of constructs such as management qualities, decision-making, and
employee engagement (Waldman et al., 2017). Methodologically, NTs allow for the collection
of physiological and neurophysiological data that address the limitations of traditional
organizational management and research methods, such as retrospective surveys, by providing
real-time insights (Waldman et al., 2017). Practically, this aligns with broader workforce
trends: for instance, the UK’s National Health Service (NHS) estimates that one in seven
people are neurodivergent, encompassing conditions like autism, ADHD, and dyslexia.
Reflecting this, UK employers increasingly recognize neurodiversity as a “competitive
advantage,” with job advertisements mentioning ADHD and autism rising sixfold since 2019
(Borrett, 2024). However, despite the growing awareness, 37% of FTSE 350 board directors
and HRM professionals still describe their understanding of neurodivergent employees as
“average” or “poor” (Saker-Clark, 2024).

Thus, calls to integrate HRM with neuroscience have been growing, with scholars
advocating that such an approach could significantly enhance our understanding of employee
behaviour and management strategies (Waldman et al., 2019). NTs offer a diverse range of
tools for studying workplace behaviors, including physiological measurements (e.g.
respiration rate, heartbeat, blood pressure) and reflex-based assessments (e.g. facial
expressions, gaze fixation, and pupil dilation). More advanced NTs, such as functional
magnetic resonance imaging (fMRI) and electroencephalography (EEG), provide real-time
measurements of brain activity, shedding light on complex cognitive processes relevant to
HRM. For example, research on leadership has demonstrated that EEG readings can help
predict adaptive decision-making and leadership complexity (Hannah et al., 2013).

Discussions about NT applications in organizational settings have gained increasing
traction (Farahany, 2023), with companies exploring their potential to enhance employee
focus, information processing, and workplace interactions (Fitzell, 2021). Microsoft, for
instance, conducted a study using EEG to monitor stress levels during tasks, concluding that
employees require reset intervals between meetings to maintain productivity (Rogers, 2021).
However, alongside their potential benefits, NTs raise ethical and practical concerns,
particularly regarding the ethics of using such technologies (Stanton et al., 2017), for instance,
regarding the awareness and accommodation of neurodiversity in HRM processes. Employers
may face legal and ethical challenges if HRM practices, such as hiring assessments, fail to
account for neurodivergent employees’ needs (Saker-Clark, 2024).

Despite the growing interest in NTs, their application in HRM remains less understood than
in other relevant organizational disciplines, such as organizational behaviour (Waldman et al.,
2017), marketing (Alvino et al., 2020), and strategic management (Kaur, 2024). To the best of
our knowledge, there is currently no comprehensive literature review that synthesizes and
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critically examines the application of NTs in relation to HRM. Consequently, the field remains Personnel Review
fragmented: HRM practices involving NTs operate without a solid evidence base, while
scholarly research lacks an overview of the “state-of-the-art” and clear directions for future
inquiry (Siddaway et al., 2019).

To address this gap, this paper systematically gathers, maps, and analyzes the existing
applications of NTs aimed at understanding employees. Our approach provides a structured
synthesis of the evidence, enabling us to evidence existing knowledge and highlight research
gaps. To organize this analysis meaningfully, we map NT applications across the different
phases of the Employee Life Cycle (ELC), including employee acquisition, development, and
retention phases (Malik et al., 2023). By integrating and synthesizing this knowledge, we
strive to provide clear guidance on how NTs are currently framed in discussions related to
HRM and how they can be effectively and ethically embedded into workforce management
practices. This contribution is particularly critical given ongoing debates about the utility and
ethics of NTs, which, in some cases, are framed as “trust machines” (Farahany, 2023).

To achieve this objective, we conducted a scoping literature review on NTs in organizations
across ELC phases. The following section overviews NTs, their types, and main
characteristics, outlines ELC phases, and introduces an integrated framework that connects
these. It is followed by a detailed description of our review methodology, our findings, and
their discussion, concluding with suggestions for future research.

2251

Theoretical background

In organizational settings, NTs have been increasingly utilized to analyze consumer behavior
and their decision-making processes, complementing traditional marketing techniques such as
interviews and self-reports (Alvino et al., 2020). Historically, NTs have been categorized into
physiological and neurophysiological tools, depending on the type of measurements collected
(e.g. eye movements, brain activity) (Ramsgay, 2019).

Physiological NTs can measure voluntary and involuntary reflexes, including fixating on
and tracking visual stimuli or analyzing facial expressions, while neurophysiological NTs
focus on brain activity and cognitive processes. Recognizing the evolving landscape of NTs,
Alvino et al. (2020), in their literature review, extended this classification by introducing
behavioral NTs, which are widely employed to extract critical insights into consumer
behavior.

Recent reports indicate that organizations are expanding the application of NTs beyond
consumer research to study employee behavior, a trend expected to grow rapidly shortly.
Traditionally, technologies that collect, store, and analyze employee data have evolved from
Human Resource Information Systems to People Analytics and, more recently, with the advent
of Al, into Al-augmented HRM (Tursunbayeva, 2024). The integration of these technologies
into HRM practices is typically explained through their mapping across employee lifecycle
(ELC) phases (e.g. Khan, 2021) - comprising acquiring, developing, and retaining human
resources, which outline how employee data can be utilized throughout or inform various
HRM processes.

Accordingly, we draw on these frameworks to illustrate how NTs are gradually being
integrated into the study and practice of HRM. To this end, we begin with a brief overview of
both NTs, the cognitive processes they assess, and discuss their characteristics. Then, we
provide an overview of the various phases of the ELC to help the readers understand different
stages employees pass throughout their journey within organizations. Finally, we present our
conceptual framework, outlining how we envision the integration of NTs within the ELC.

Neuroscience tools and their classifications
Over the years, numerous classification systems of NTs have been proposed (Alvino et al.,
2020; Lim, 2018; Ramsgy, 2019; Stasi et al., 2018). For this study, we adopt the most recent
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PR and comprehensive classification framework Alvino et al. (2020) developed to analyze
54,9 consumer neuroscience tools, offering a robust foundation also for analyzing NT in HRM.

Physiological tools. Physiological tools are designed to capture autonomous and

spontaneous physiological responses that occur without conscious control. These include

vital functions such as heart rate, blood pressure, and other key indicators of physiological

activity. Below, we provide an overview of the most widely used physiological NTs (see also

2259 Table 1).

Table 1. NT and their characteristics*

Category Tool Cost Availability ~ Accessibility ~ Pros Cons
Physiological ECG (Sattar ~ 10K€ High High Portable Sensitivity to
and Chhabra, motion
2025)
GSR 100 -  High High Portable, Limited
(Sharma 2K€ low cost number of
et al., 2016) applications,
needs to be
integrated
with other
tools
Facial 10k€ High High Portable Low
Expression individual
Recognition usefulness
(Samadiani
et al., 2019)
ET (Kasneci From  Medium High Portable Not
et al., 2024) 100- compatible
30K€ with contact
lenses or
people having
long eye
lashes
Neurophysiological EEG From  Medium High Temporal Spatial
(Biasiucci 500— resolution, resolution
et al., 2019) 35K€ portable
(wearable/
wireless
version)
fNIRS (Pinti 50K€ Low Low Low Spatial
et al., 2020) sensitivity resolution
to motion
artifact,
portable
fMRI (Pekar, 1M € Low Low Spatial Temporal
2006) resolution resolution, not
portable
Behavioral RT (Wong 0- High High Cheap, Context and
etal., 2017) 1K€ portable subject
specific,
highly

dependent on
the device, on
the stimulus or
on the
response

Source(s): Adapted by the authors from Alvino et al. (2020)
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Electrocardiogram. An electrocardiogram (ECG or EKG) (Sattar and Chhabra, 2025) is a Personnel Review
non-invasive tool that measures the electrical activity of the heart, enabling the extraction of
key physiological parameters such as heart rate variability (HRV). HRV reflects heartbeat
fluctuations over time and is an important indicator of autonomic nervous system activity
(Mulcahy et al., 2019). ECG is highly portable, and cost-effective, offering a good temporal
resolution.

Galvanic skin response. Galvanic Skin Response (GSR) (Sharma et al., 2016), also referred
to as Electrodermal Activity (EDA), measures fluctuations in skin conductance in response to
sweat secretion (Nagai et al., 2019). The physiological signal reflects changes in autonomic
tone (skin and subcutaneous tissue), providing insights into emotional states. While GSR is
highly portable and relatively easy to use, it has a low temporal resolution and is highly
susceptible to artifacts. A key limitation of GSR is its inability to determine the specific nature
or valence of an emotional response — it can only indicate variations in arousal without
distinguishing between positive and negative affective states.

Eye tracker. An eye tracker (ET) system allows the measurements of eye position,
movement patterns, and pupil dilatation (Kasneci et al., 2024). ET technologies capture eye
gaze direction and fixations on specific points within images or videos (Skaramagkas et al.,
2023). There are two primary types of ET devices: fixed systems, which are integrated into
external displays such as computer monitors, and wearable devices, designed as glasses
equipped with cameras. ET is portable and cost-effective. However, its effectiveness can be
limited for individuals wearing contact lenses or those with long eyelashes, which may
obstruct accurate eye-tracking measurements.

Facial expression recognition. Facial expressions serve as crucial indicators of emotional
states (Revina and Emmanuel, 2021) and are generally classified into two categories:
observable (externally visible expressions) and unobservable (subtle muscle activations) that
can be analyzed through two primary methods. The first is facial electromyography (fEMG),
which measures voluntary and involuntary facial muscle movements that reflect emotional
responses to stimuli. The second is facial expression recognition software (FERS), which
records and analyzes facial expressions using decision classifiers (Cha et al., 2020). Facial
expression recognition (Samadiani et al., 2019) is portable and relatively cost-effective in both
its versions (fMEG, fERS). However, its standalone use is limited, as it does not provide
insights into deeper cognitive processes such as attention, memory, and sensory perception.

Neurophysiological tools. Neurophysiological tools enable the direct measurement of brain
activity, providing insights into cognitive and neural processes. Similar to physiological tools,
they capture spontaneous physiological responses; however, they are specifically designed to
assess the functions of the central nervous system. Below, we present an overview of some of
the most widely used neurophysiological NTs (see also Table 1).

EEG. EEG is a non-invasive NT (Biasiucci et al., 2019) that measures brain electrical
activity by detecting minute minor electric potential differences between two electrodes
placed on the scalp (Louis et al., 2016). While traditional EEG systems used in diagnostic
settings are typically wired, recent advancements have led to the development of wireless and
portable versions, expanding the flexibility and accessibility of EEG technology. One of the
key strengths of EEG is its excellent temporal resolution, capable of capturing rapid brain
activity in the order of milliseconds. However, it is limited by relatively low spatial resolution,
as the electrical activity detected is primarily generated in the cortex. Additionally, the scalp,
cerebrospinal fluid, and dura mater act as filters for high-frequency signals, thereby
constraining the ability of EEG to capture more profound brain activity.

fNIRS. Functional near-infrared spectroscopy (fNIRS) is a non-invasive brain imaging
technique (Pinti et al., 2020) that provides real-time measurements of the relative
concentrations of oxyhemoglobine (oxy-Hb) and deoxyhemoglobine (deoxy-Hb) during
brain activity (Ernst et al., 2013). As a subject engages in a task, brain activity increases in the
relevant cortical regions, reflected in the dynamic changes in the oxy- and deoxy-Hb ratio.
fNIRS is known for its firm temporal resolution, enabling the monitoring of rapid fluctuations
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PR in brain activity. However, its spatial resolution is limited, making it challenging to assess
54,9 cognitive processes that involve deeper brain structures.

fMRI. fMRI is a highly effective brain imaging method (Pekar, 2006) that measures the
Blood Oxygenation Level-Dependent response, capturing changes in blood flow related to
variations in the relative concentrations of hemoglobin (oxy- and deoxy-Hb) (Bandettini et al.,
1992). These changes occur due to cognitive tasks or stimuli presented to the subject (task-
related fMRI) or as spontaneous brain activity during rest in the absence of a stimulus (resting-
state fMRI). fMRI has a high spatial but low temporal resolution. While non-invasive and
capable of measuring a broad array of cognitive phenomena, fMRI’s high cost, limited
accessibility, and typical use in clinical or specialized research settings reduce its widespread
availability.

Behavioral measurements. Neuroscience research also draws valuable insights from
traditional methodologies such as surveys, observations, and self-reports (Alvino et al., 2020).
While these approaches are complementary, they establish a baseline that enhances the
accuracy of neuroscience measurements, particularly when identifying individual preferences,
biases, or attitudes on specific topics. Another form of behavioural measurement is reaction
time (RT), which offers valuable information about a subject’s feelings, attitudes, and various
mental states (Wong et al., 2017). RT is measured by recording the intervals between the
presentation of a stimulus and the subject’s voluntary response (Luce, 1991). Traditionally, RT
is conceptualized within a Stimulus-Processing-Response framework, where the brain’s
processing capacity mediates the relationship between the stimulus presentation and response
execution, encompassing stimulus identification, response selection, and programming (see
also Table 1). RT are also used in tests such as the Implicit Association Test (IAT), which
measures implicit biases by comparing RTs for categorizing congruent associations (e.g.
disease — negative), which are processed more rapidly, against incongruent associations (e.g.
disease — positive), which require slower, effortful processing to override automatic biases
(Healy et al., 2015).

2254

Employee life cycle model

The ELC encompasses all phases of interaction between an organization and its employees,
ranging from building an employer brand that attracts the right talent to acquiring, onboarding,
developing, managing, retaining, and even recovering talent (Schiemann, 2014). HRM plays a
crucial role in managing the ELC, and the effectiveness of this management directly impacts
the success of HRM investments (Schiemann, 2014).

Scholarly and industry frameworks have outlined various stages of the ELC, from initial
contact to eventual exit. Literature on ELC could be broadly categorized into three key areas.
First, there are frameworks detailing the different phases of the EL.C and their importance for
labour retention and talent optimization (Schiemann, 2014). These phases include
introduction, growth, maturity, and decline (Smither, 2003). Secondly, studies are focusing
on HRM practices aligned with these ELC phases, exploring how different strategies support
attraction, recruitment, onboarding, training, employee development, retention, and
separation (Malik et al., 2023; Xiang et al., 2023). This approach is widely adopted in
academic research and practical training programs, such as CIPD’s “Managing the ELC
Essential Insights.” Lastly, some publications explore the integration of advanced
technologies, like AI, throughout the ELCs (e.g. Khan, 2021; Nyberg et al., 2025). Malik
and colleagues (2023) highlight how Al-assisted HRM can strategically enhance HRM across
all phases of the EL.C, which they propose include Acquiring, Developing, and Retaining, with
the scope and impact of Al varying depending on the phase of adoption.

Drawing on the well-established in HRM literature EL.C model, and Malik and colleagues’
(2023) recent and concise framework, we adopt it to analyze the deployment of NTs in
employee acquisition, development, and retention phases. The acquisition phase involves
practices and processes focused on identifying, attracting, and selecting candidates. The
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technological tools for this phase can comprise applications like applicant tracking, CV Personnel Review
parsing, credentialing, recommender systems, and deployment systems (Khan, 2021). The

development phase plays a crucial role in strengthening employees’ skills, knowledge, and

competencies, equipping them to perform their roles efficiently and supporting their

professional growth (Bell and Moore, 2018). The activities at this phase are designed to

harness human potential, boost individual job performance, and improve overall

organizational productivity and success (Bell and Moore, 2018). The technological tools

that can support this phase cover applications such as integrated learning management 2255
systems, certification and assessment platforms, and career renegotiation tools (Khan, 2021).
The retention phase is a key component of HRM, involving various activities aimed at helping
employees achieve organizational objectives and perform at their best. This includes defining
clear performance standards, delivering ongoing feedback, carrying out evaluations, and
creating strategies for continuous performance enhancement (Tursunbayeva, 2024). The
technology applications that can be used at this phase comprise those for rewards, performance
coaching, and personalization (Khan, 2021).

Conceptual framework

To conclude, we conceptualize an integrated framework of NTs applications across different
ELC phases. This serves as a basis for our literature review and enables a systematic
examination of how NTs can be leveraged to enhance HRM practices and decision-making
processes. More importantly, by merging perspectives from neuroscience and HRM, we
capitalize on the strengths of each field while contributing to interdisciplinary knowledge
advancement.

This integrated framework aligns with the previously presented classification of NTs by
Alvino et al. (2020) with the phases of the ELC (see Figure 1). A critical aspect of our
framework is the ethical and practical implications of applying NTs to HRM, particularly
given that employees, unlike consumers, cannot often opt out of NT-driven assessments
(Tursunbayeva et al., 2018). This distinction underscores the need for sensitive and ethically
responsible approaches to NT deployment in workplaces (Farahany, 2023), ensuring
transparency, employee autonomy, and organizational accountability.

Finally, our integrated framework can serve as a foundation for a new stream of research
that explores the intersection of neuroscience, technologies, HRM, and ethical considerations
in managing workforce behavior. This emerging domain can redefine how organizations
approach employee monitoring, engagement, and decision-making, promoting more
responsible and evidence-based HRM practices.

NTs in HRM
Consumer Employee lifecycle
neuroscience phases
tools/measurements
Physiological Acquiring
Neurophysiological Developing
Behavioral Retaining

Figure 1. Research model. Source: Created by authors based on Alvino et al. (2020) and Malik et al. (2023)
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PR Methodology

54,9 This review was conducted following the guidance for scoping reviews of Arksey and
O’Malley (2005) and is reported following the PRISMA-ScR guidelines (Tricco et al., 2018).
Scoping review methods are suitable for exploring emerging fields where relevant evidence
and information are accumulating (Arksey and O’Malley, 2005). As the application of NT in
organizations and their research is an emerging topic, we adopted this approach in our study.
The process of conducting scoping reviews typically involves five distinct stages, which are
outlined below.

2256

Identifying the research question

The primary objective of this study is to investigate the potential and approaches for utilizing
NTs to gain insights into employee behavior and their effective management within
organizational contexts. Thus, we respected the demands of organizational behavior and HRM
disciplines to understand employees and advise them on how to manage them respectively
(Buchanan and Huczynski, 2019; Kaur, 2024).

Identifying relevant data

The literature search was conducted on 17/11/2022 in the Web of Science international
literature database. We selected this specific database for the following reasons: 1. It covers
99.11% of the journals indexed in Scopus (Singh et al., 2021); 2. It includes a wide variety of
publication formats; 3. It has broader temporal coverage than Scopus; and 4. It offers
consistent returns for the same query used with similar search parameters over time (Kaur,
2024). Following the best practices suggested in previous relevant research to develop search
queries (Kaur, 2024), we iteratively developed our search query comprising (“Organisational
behaviour” OR “Organisational behavior” OR “Organizational behaviour” OR
“organizational behavior” OR “Human Resources” OR Management OR Leadership) AND
technology AND neuroscience) keywords. We also manually searched the references of the
articles included in the final analysis. This was done to ensure that relevant studies that might
not have been returned from the Web of Science were also considered (Yeager et al., 2014).

Data selection

This inclusive search query brought 1811 returns. All outputs were stored in Covidence online
software (www.covidence.org), where they were first checked for duplicates (n = 22) and then
screened independently by two authors based on their titles and abstracts.

As shown in Figure 2, the initial screening of titles and abstracts focused on excluding
clearly unrelated topics and texts not written in English. This phase was intentionally broad to
minimize the risk of excluding potentially relevant studies, resulting in a preliminary selection
of 271 records (see Figure 2). Full-text versions of these articles were then retrieved for a more
detailed evaluation. During this stage, more stringent inclusion criteria were applied, with
continued emphasis on language and topic relevance (Engel et al., 2016; Hiebl, 2023).
Specifically, only articles written in English and explicitly addressing the use or mention of
neuroscience tools within HRM-related practices were included. The exclusion criteria for
full-text screening were: Articles not written in English; Lack of relevance to the core topic
(e.g. no substantive focus on neuroscience in HRM); Inaccessibility of the full text. This two-
step approach ensured the inclusion of literature that was both accessible and closely aligned
with the research objectives.

Thus, for an article to be included in the review, it needed to specifically address the
application of NT for collecting or analyzing employee data in organizational management
practices. The presence of a technology component was deemed essential for inclusion. Any
uncertainties or ambiguities were discussed between the two authors until a consensus was
reached. If there were unresolved disagreements, the third author was an arbitrator to
resolve them.
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Search results
(n=1816)

Scopus (n=1811) Manually added (n=15) 2257

Removed duplicates (n = 22)

Articles screened on title and
abstract (n=1794)

Excluded on focus (n=1523)

y

Full-text articles assessed for
eligibility (n=271)

Excluded on focus (n = 220)

y

Articles included for the final
analysis (n =51)

Figure 2. PRISMA flow chart. Source: Created by authors

Our final sample comprised 51 (see Figure 2 and Appendix 1), comparable to the sample
size of similar studies in neuromanagement (e.g. Kaur, 2024).

Charting the data

All eligible articles were uploaded to the qualitative data analysis software ATLAS.ti (https://
atlasti.com/), as it is a handy qualitative analysis tool, particularly for social science scholarly
research (Hwang, 2008).

Initially, the coding involved charting the data following a deductive approach. Here, we
organized NTs according to the three categories proposed by Alvino and colleagues (2020) and
their applications for understanding employees in organizations according to the EL.C phases,
including acquiring, developing, and retaining (Malik et al., 2023). While the coding
framework provided structure to the data, the inductive coding approach was also employed to
ensure that any important emerging themes were not overlooked or disregarded. These were
coded openly and then organized into relevant emerging categories. For example, these
revealed various approaches to the application of NTs across the ELC (see Table 2) and
exposed additional categories of NT, including Transcranial Direct Current Stimulation
(tDCS) and structural MRI (s-MRI) that were not considered in a recent review on consumer
neuroscience (Alvino et al., 2020).

Collating, summarising, and reporting the results
Firstly, we provide a descriptive analysis of the included studies, examining aspects such as
their geographical distribution and the types of NT discussed. Secondly, we summarize and
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PR Table 2. Results synthesis table
54,9

Acquiring Developing Retaining Other
Number of studies 8 21 22 4
Review/discussion papers 3 11 9 4
Empirical studies 5 10 13 0
NTs used in empirical studies
2258 Physiological ECG 1
GSR/ 1 1 4
Electrodermal
activity/Skin
conductance
ET 1 1
Facial 1 1
Expression
Recognition
Neurophysiological EEG 3 4 5
fNIRS 1 3
fMRI 1 2 2
MRI 1
tDCS 1
Behavioral Reaction Time 1 1 2
measurements
NT Applications/focus Identity Assessment of Assessment of Discussion
construction  leadership skills ~ emotional states, papers that
Candidate and traits mental and physical ~ do not focus
selection Real time workload on a specific
Refinement neurofeedback Identification and NT
of the Evaluation and retention of
recruitment Tailoring of organizational talent
process Training Team coordination,
Programs dynamics,
Trainee information sharing,
Information and decision-making
Acquisition, Optimization of task
Attention, and allocation
Engagement Identification of
Assessment Counterproductive
Work Behaviors
(Team) Decision
making
Job profiling

Emphasis on the
Construction and
Finance Sectors
Future research Focus/Topics Utilizing NTs for managing neurodiversity
Ethical considerations of NTs use in HRM
Convergent applications of NTs with other advanced technologies (e.g. AI)
Acceptance and perceptions of candidates, employees, and managers
regarding the use of NTs in organizations
Competencies and skills needed to use NTs for HRM
Conceptual Theoretically informed studies on NTs
Exploring the evolution of organizational behavior and management
theories in light of new insights from NTs
Empirical Field experiments
Implications of replacing or complementing traditional research
methodologies with NTs
Effective and ethical protocols for implementing and conducting
experiments using NTs

Source(s): Created by authors
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present our findings on how NT can be used to understand employees and their behavior in Personnel Review
organizations across ELC phases. Here, we always start by reviewing literature reviews and
discussion papers first, followed by a presentation of the findings from empirical studies. To
aid contextualization and interpretation, we discuss our findings alongside other relevant
literature and real-world examples. Eligible articles identified with our search strategy are
marked with an asterisk (i.e. *) in the References list to distinguish them from other sources.

2259

Findings

Our final sample comprised 51 publications (see Appendix 1) comprising 26 empirical studies,
13 literature reviews, and 12 discussion articles. The articles were published in journals (or
conferences) in different domains: neuroscience (e.g. Neuroscience Letters, European Journal
of Neuroscience), organization and management (e.g. Organizational Research Methods),
information system (e.g. MIS Quarterly), education (e.g. International Journal of Education in
Mathematics, Science and Technology), and engineering (e.g. Journal of Computing in Civil
Engineering). The majority of articles were published in neuroscience journals. The empirical
research included was conducted in institutions worldwide: China (n = 6), Cyprus (n = 1),
Japan (n = 5), France (n = 1), Italy (n = 3), Spain (n = 1), Taiwan (n = 1), UK (n = 1) and
USA (n = 7). These classifications were based on the information stated by the authors
themselves. Most of the articles analyzed were published since 2019 (see Figure 3).

Neuroscience tools used across employee life cycle phases
Our findings identified several categories of NTs that can be used to gain insights into
organizational employees. These included physiological NTs such as ET, GSR/EDA, ECG,
and Facial Expression Recognition. We also identified neurophysiological NTs, including
fNIRS, EEG, and fMRI (e.g. Balconi and Fronda, 2020). Finally, other tools not included in the
above-mentioned categories, such as t-DCS (Hao et al., 2021) and s-MRI, have emerged in our
findings (Kokubun et al., 2020). Unlike fMRI, which focuses on investigating brain function,
SMRI uses advanced neuroimaging techniques to extract structural measures from MRI
images, such as cortical thickness and intracranial volume. This makes sMRI especially
valuable for studying the brain’s structural composition and tissue integrity (Kokubun
et al., 2020).

Transcranial Direct Current Stimulation (tDCS) is a non-invasive brain stimulation
technique that can modulate or interfere brain activity by applying a weak electrical current
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Figure 3. Analysis of the publication year. Source: Created by authors
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PR (measured in milliamperes) to regulate cortical neuron function, promoting specific cognitive

54,9 or functional outcomes (Hao et al., 2021; Pisoni et al., 2018). While sMRI shares the same
advantages and limitations as fMRI, such as high spatial resolution, tDCS is portable, non-
invasive, and relatively low-cost, though it is limited by its lower spatial resolution (Kokubun
et al., 2020; Esmaeilpour et al., 2020).

2260 Approaches to use neuroscience tools across employee life cycle phases

Acquiring. NTs can be used to enhance employee acquisition by strengthening a company’s
image and identifying ideal candidates. The literature review of Kasperiuniene and
Zydziunaite (2019) suggests that NTs contribute to identity construction on social media by
integrating social and physical aspects of the human body. Expanding on this, Lupton (2013)
explored the concept of the “quantified self,” where individuals track and share biometric data,
viewing technology as an active participant—-a “friend” or “colleague”- that continuously
reshapes their self-perception. Kasperiuniene and Zydziunaite (2019) further argue that
mobile devices foster deeper user relationships by monitoring and presenting biometric data,
while Hossain and Muhammad (2016), expanding on Lupton’s (2013) work, examined how
NT-based solutions, such as ECG monitoring or signal watermarking, enhance self-tracking.
However, overall, Kasperiuniene and Zydziunaite (2019) also emphasize the need for further
research on how smart devices like smart watches shape professional identity.

NT can also improve the accuracy of candidate selection. Sandoval and Castillo (2021) use
a bibliometric search and documentation analysis to understand the effect of neuroscience in
HRM and conclude that neuroscience-based software such as Neuropsychology, Affectiva,
and FACS can enhance hiring decisions by identifying candidates best suited for specific roles.

Meanwhile, Zito et al. (2021) demonstrate the potential of EEG in refining the recruitment
process. Their exploratory study identified the most stressful interview phases (job
explanation and remuneration) and the most engaging ones (company and career
progression presentation). Thus, they suggest that by incorporating EEG and GSR data,
organizations can pinpoint key stressors and engagement drivers in hiring practices, making
recruitment processes more candidate centric.

Developing. Several literature reviews have explored the challenges and opportunities of
applying NT tools in this ELC phase. NTs can aid in designing, identifying, and evaluating
optimal coaching styles (Waldman et al., 2017; Waldman et al., 2019), assessing individual
and team learning capabilities (Sandoval and Castillo, 2021), improving work safety and
fatigue management (Caldwell et al., 2019), and enhancing leadership effectiveness
(Waldman et al., 2017; Caldwell et al., 2019; Gocen, 2021; Sandoval and Castillo, 2021).
For instance, Balconi and Fronda (2020) suggests that the use of various neurophysiological
measurements using tools such as fNIRS, EEG and fMRI has enabled the detection of neural
correlates between two or more individuals engaged in different social interaction processes.

The literature reviews of Lattanzi et al. (2016) and Gocen (2021) focused on neural
activations linked to leadership behaviour, emphasizing how brain activity influences
employee-manager dynamics and interpersonal relationships. NTs play a crucial role in
identifying and assessing leadership skills and traits—such as communication, confidence,
resilience, and responsibility aversion — essential for motivating teams and improving overall
performance (Lattanzi et al., 2016). Effective leaders not only regulate their own emotions but
also recognize and manage the emotions of their teams (Gocen, 2021). Gocen (2021) further
argued that understanding the biological foundations of learning (e.g. nutrition, sleep,
mindfulness) allows leaders to implement evidence-based strategies that enhance managerial
effectiveness and employee development.

Similarly, Waldmann et al. (2017 and 2019) highlighted real-time neurofeedback for
training-specific competencies, such as entrepreneurial opportunity evaluation and behavioral
self-regulation. They underscore two key contributions of NTs to leadership development.
First, EEG studies have been used to analyze emotional management and communication
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skills, which are critical aspects of effective leadership. Waldman et al. (2011) discuss that Personnel Review
leaders who conveyed socialized, visionary statements exhibited distinct neural patterns in the
right frontal brain regions and were perceived as more inspirational. This suggests a
bidirectional relationship between brain activity and leadership style, where different neural
patterns may shape or be shaped by leadership approaches. Second, the authors explored how
NTs can identify and mitigate the effects of emotional distortion in organizations, particularly
in relation to corporate psychopathy. Psychopathic individuals in leadership positions pose
risks to organizations and colleagues, with research indicating a growing prevalence among
senior executives. Brain imaging could aid early identification of psychopathic traits, while
neurofeedback training may help mitigate dark triad tendencies, thereby improving workplace
dynamics and performance (Waldman et al., 2011).

Beyond leadership development, neuroscience data can help organizations tailor training
programs to maximize engagement or minimize burnout (Kokubun et al., 2020). In strategic
planning, cognitive processing of information is crucial, and some empirical studies (Ceravolo
et al., 2019; Li et al., 2023) show that NTs such as ET can provide insights into cognitive
attention mechanisms during information acquisition tasks such as reading.

The findings indicate that EEG, alone or in combination with other NTs, can be effectively
used to assess various aspects of employee training and learning. For instance, Wang et al.
(2021) demonstrate that EEG is a valuable tool for evaluating employee knowledge
acquisition and emotional engagement in training. Their study also reveals how EEG
monitoring of team members’ attention during problem-solving tasks reveals trends in
attention allocation over time. Notably, they found that speaking durations influence attention
distribution within teams: individuals’ attention becomes more dispersed, as time progresses.
These insights can inform time management strategies and improve collaborative problem-
solving. Wang et al. (2022) further suggest that tools like facial expression recognition, in
combination with Al, can establish an evaluation model for industrializing worker training.

EEG, combined with GSR/EDA, has also been used to assess emotional engagement in
autonomous online learning. Rejon-Guardia et al. (2019) measured cognitive load (mental
workload), attention, memory processing, and emotional responses while completing quizzes
on a learning platform. Their findings emphasize the importance of minimizing cognitive
overload in digital learning environments, favouring simplicity to enhance attention,
engagement, and memory retention.

Retaining. NTs demonstrate potential in employee retention, concentrating on keeping
talent through rewards, performance coaching, and personalization. Research indicates that
physiological (e.g. heart rate variability) and neurophysiological measurements (e.g. electrical
brain activity) can assess mental and physical workload, fatigue, attention, vigilance, and
emotional states, including stress, in different environments (Dimoka et al., 2012; Caldwell
et al., 2019; Waldman et al., 2019; Riva et al., 2021). For instance, the literature review of
Caldwell et al. (2019) highlights the importance of fatigue monitoring, particularly in
environments where mental and physical endurance is critical, such as driving (Caldwell et al.,
2019). NTs can help explain the biological basis of fatigue and serve as a tool for its detection.
Implementing countermeasures at home or in the workplace can encourage employees to
adopt healthier lifestyles, ultimately reducing performance and safety risks (Caldwell et al.,
2019). Similarly, Dimoka et al. (2012) suggest that NT provides valuable insights into
cognitive strain and emotional responses under high mental workload conditions. Cognitive
neuroscience research highlights the prefrontal cortex as essential for managing tasks
requiring high information processing and working memory. The dorsolateral prefrontal
cortex (DLPFC) is mainly involved in complex cognitive functions, such as problem-solving.
However, as cognitive load increases, DLPFC activation follows an inverted-U pattern—
initially rising with task difficulty but decreasing when cognitive overload leads to
disengagement. Excessive cognitive load can also activate emotional brain regions,
particularly in response to frustration, further influencing cognitive performance and well-
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PR being. Hence, understanding these factors can inform organizational strategies for employee
54,9 well-being and safety.

Beyond fatigue and cognitive load, NTs can also be leveraged to assess how talent can be
identified and retained at individual and group levels. Waldman et al. (2019) note that NTs can
help to identify entrepreneurial talent by revealing neural markers of successful entrepreneurs,
particularly in opportunity evaluation (Waldman et al., 2019). Halgas et al. (2023) examine
how NT5 tools can be used to explore team coordination dynamics and their impact on team
functioning and performance. Their review highlights that coordination dynamics reflect
cognitive and effective team states, influencing creative processes and overall team
performance. Factors such as team size and co-presence affect synchrony, with larger teams
showing greater physiological coordination, mainly through skin conductance and
cardiovascular activity. The study suggests that NTs offer a promising avenue for real-time
assessment and feedback, moving beyond post-task debriefings. Advancements in EEG and
unobtrusive sensors may further enhance real-time monitoring, supporting teams in dynamic
environments. Similarly, Riva et al. (2021) also conceptualized using EEG to study brain and
cognitive processes in teamwork distribution.

Empirical studies have focused on the application of EEG as a monitoring tool, particularly
in the construction sector (Chong et al., 2022; Saedi et al., 2022; Wang et al., 2022).
Concerning job design, EEG has been discussed for optimizing task allocation among
construction workers to address workload imbalances (Saedi et al., 2022). Kumar and
Raghavendran (2013) suggested that understanding employees’ emotions through NTs can
reveal intrinsic drivers of performance and engagement, leading to more meaningful work.

FMRI has been used to identify counterproductive work behaviors and to understand
managerial effectiveness in recognizing employee emotions (Balconi and Fronda, 2020; Kim
and James, 2015; Waldman et al., 2017). Additionally, fMRI has been used to explore gender
differences in neurological responses to justice stimuli, aiding in creating fair work
environments (Dulebohn et al., 2016).

Other NTs, such as fNIRS, have demonstrated utility in studying decision-making
processes and team dynamics. Shimokawa et al. (2012) used this NT to study how individuals
evaluate investment decision-making in financial systems, as well as engineering cognition
and processing information (Shealy and Hu, 2018). Similarly, Liu et al. (2021) used fNIRS to
measure fronto-temporal activation in groups of nine participants during a drum-beating task
to analyze shared neural synchrony and team-wide attention and information sharing. Their
findings highlight the left temporoparietal junction as a key contributor to team performance,
emphasizing the importance of efficient information exchange among team members. This
supports the shared mental models theory, which posits that coordinated understanding
enhances team dynamics.

Physiological tools, like GSR, also play a role in workplace assessments. For instance,
Legeretal. (2014) used GSR to investigate differences in emotional responses between expert
and novice users of an enterprise resource planning system in a decision-making context.
Similarly, GSR has been applied to explore the impact of emotional states on construction
workers’ ability to recognize safety hazards (Chong et al., 2022).

The value of NTs is also highlighted for job profiling. For instance, Arico et al. (2019)
illustrated how integrating EEG with behavioral and subjective assessments for implementing
pre-operational activities (e.g. design process) can provide a high-resolution evaluation of
mental workload in operational settings, surpassing traditional methods like questionnaires.
EEG provides real-time data, enabling assessment of workload fluctuations during specific
tasks, identification of critical points, and optimization of human-machine interaction.
Additionally, GSR effectively detects psychophysiological activation, serving as a powerful,
non-invasive tool for evaluating human engagement. Integrating neurophysiological measures
with behavioral and subjective assessments enhances accuracy, supporting a more
comprehensive evaluation of new technologies and their solutions, ensuring better
adaptation and efficiency in operational environments.
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Finally, Kalgotra et al. (2019) contributed to this understanding by using EEG to record Personnel Review
brain waves, revealing how workplace technologies influence the cognitive functions of
knowledge workers. Their findings pointed to a complex relationship where technology use
could simultaneously increase task completion rates while potentially diminishing task
performance, underscoring the nuanced effects of technological environments on employee
cognition.

Generic. Several discussion papers (Healy et al., 2015; Klein and Potosky, 2019) and
literature reviews (Parincu et al., 2020; Vom Brocke et al., 2020) examine the application of
NTs in HRM in general. These, surprisingly, do not provide a clear definition of NTs for HRM
or neuro HRM or establish its conceptual boundaries, unlike previous studies on advanced
technologies in HRM, such as People Analytics (Tursunbayeva et al., 2018) , Al-assisted HRM
(Malik et al., 2023), and studies on the use of NTs in leadership (Rock, 2006) or management
(Zito et al., 2021).

2263

Discussions

Our results indicate that the topic of applying NTs across ELC is highly interdisciplinary, as
scholars from disciplines ranging from neuroscience to information technologies and
management discuss it. We also see that the interest in applying NTs to understand employee
behaviour has particularly grown in the last four years. Our review also reveals that there is still
little empirical evidence on using such tools across the ELC, as many existing studies are
reviews or discussion papers.

Most of the analyzed studies focused on the retention and development phases of the EL.C,
with fewer studies addressing the acquisition phase. Additionally, some literature reviews and
discussion papers explored the broader application of NTs in HRM. This is surprising, as for
instance, most applications of AI for HRM focused on this phase (Tursunbayeva, 2024),
labelling them as “the most immediately valuable opportunity with the least amount of risk”
(Nyberg et al., 2025). The results also revealed ten primary neurophysiological, physiological,
and behavioral NTs that can be used to understand employees (see Table 2). EEG emerged as
the most diffused neurophysiological tool, which is also in line with previous studies on
consumer neuroscience (Alvino et al., 2020; Zito et al., 2021). For physiological tools, the
most popular was GSR/Electrodermal activity/Skin conductance, while other fields, like
consumer neuroscience, use ET more frequently (Alvino et al., 2020; Zito et al., 2021). RT was
a behavioral tool used in the analyzed studies, employed always in combination with either
neurophysiological or physiological tools (Akimoto et al., 2021). All this suggests that
research on NTs across ELC focuses more on addressing changes in employees’ emotional
states than their visual attention mechanisms (like in advertising). The findings also illustrate
that NTs are more diffused in some specific sectors or industries, such as construction, where
the health and safety of employees are the top priority. We also find that most of these studies
focus on analyzing individual employees, for instance, to test empathy, learning, training, and
financial incentives (Lambert et al., 2022; Farrell et al., 2018). However, there is also potential
for these tools to explore complex interpersonal dynamics, such as group relationships (e.g.
emergent properties of a team; Wang et al., 2021) and interactions between a company and its
employees (e.g. company apologies after an accident; Ohtsubo et al., 2020).

It has been long acknowledged that organizations need to understand employees across
different EL.C phases. Our findings reveal few approaches to using NTs in the acquisition phase;
meanwhile, other advanced technologies, such as Al, are predominantly designed for this ELC
phase (Garr and Jackson, 2019). The existing NT applications applied at this phase were reported
to support identity construction, enhance candidate selection, and optimize recruitment processes.
For the employee development phase, the findings emphasize assessing leadership skills and
traits, utilizing real-time neurofeedback, and tailoring training programs to individual needs. A
key focus here is capturing trainee information, attention, and engagement to create dynamic,
personalized learning experiences. This approach reflects a growing recognition of the

Downl oaded from http://ftp. nowublishers.con pr/article-pdf/54/9/2249/ 10296005/ pr- 07-2024- 0665en. pdf by guest on 30 May 2026



PR importance of continuous development, adaptive learning technologies, and data-driven insights
54,9 in shaping effective HRM strategies. The employee retention phase focused on key factors like
assessing emotional states, mental and physical workloads, identifying and retaining
organizational talent, counterproductive work behaviors, and job profiling. Studies also
highlighted team coordination, decision-making, and task allocation optimization.

Despite discussing the applications of NTs in HRM, none of the studies we analyzed have
explicitly defined what NTs in HRM entail. Likewise, our review did not identify a clear,
established definition for neuro HRM. Thus, based on our review, we would like to provide the
following working definition of NTs-assisted HRM that can unify future studies on this topic:
NT-assisted HRM is an emerging domain within HRM practice, research, and innovation that
focuses on the application of NTs to generate actionable (neuro)physiological and behavioral
insights about individuals and teams throughout the ELC — spanning employee acquisition,
development, and retention. These insights can be strategically leveraged to optimize
organizational effectiveness, enhance efficiency, and drive better outcomes while improving
the employee experience by informing and refining HRM practices.

2264

Conceptual contributions

Breslin and Gatrell (2023) emphasized that a rigorous literature review should be transparent,
inclusive, and critical. Our methodology adheres to these principles by clearly outlining how
we identified, analyzed, and interpreted the literature (ensuring transparency), establishing
clear inclusion criteria (ensuring inclusion), and highlighting gaps, connections, and insights
(ensuring criticality) that pave the way for future theorizing. Building on Klein and Potosky’s
(2019) framework for HRM contributions, below we identify key conceptual contributions our
research makes to the HRM literature, setting a solid foundation for further academic
exploration (see Table 2).

First, we provide the first systematic review of interdisciplinary literature, offering a unique
synthesis of the application of NTs in HRM. The previous lack of literature reviews on this
topic is problematic, leading to increased specialization and fragmentation, hindering cross-
disciplinary insights and knowledge advancement (Coraiola and Caza, 2025). Without having
a literature review, research efforts risk being duplicated and disconnected. This gap also
makes it difficult for scholars to stay updated on broader developments, limiting innovation
(Coraiola and Caza, 2025). While previous reviews have explored the use of neuroscience in
organizational contexts, they have predominantly focused on areas such as consumer
neuroscience (Alvino et al., 2020), neuromanagement (Zito et al., 2021), neuroleadership
(Ruiz-Rodriguez et al., 2023), or neurostrategy (Kaur, 2024). In contrast, this was the first
attempt that promised to provide a comprehensive analysis and perspective (Coraiola and
Caza, 2025) on different types of NTs applicable across various ELC phases. This
classification contributes to HRM theory by mapping NTs relevant to key HRM functions
and highlighting new prospects (Coraiola and Caza, 2025) for research on their implications.

Second, we introduce NTs as a novel concept to HRM, demystifying their types and
characteristics while outlining their potential applications across different ELC phases. By
doing so, we bridge the gap between neuroscience and HRM, fostering interdisciplinary
dialogue and expanding the theoretical landscape of HRM research. Our work also puts
forward the working definition of NTs in/for HRM and clarifies how NTs can be
systematically integrated into HRM, providing scholars opportunity to further conceptually
examine their impact on employee behavior, decision-making, and performance management.

Third, we present a taxonomy of NT types and characteristics tailored to HRM applications.
This taxonomy serves as a foundational framework for HRM scholars, enabling them to
explore how NTs can enhance recruitment, talent development, performance assessment, and
workplace well-being. By categorizing NTs according to their relevance across different ELC
phases, we offer a structured approach for future empirical research to assess their validity,
ethical considerations, and practical implementation.
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Our study also uncovers unexpected gaps in the literature, including the perceptions of Personnel Review
candidates, employees, and HRM professionals regarding the application of NTs across the
ELC, research on neurodiversity (Farahany, 2023) in HRM (Doyle, 2020; Hennekam et al.,
2023), and ethical concerns surrounding NT use. These gaps reflect broader trends in HRM
literature and the ethical challenges posed by the integration of advanced technologies in HRM
practices (Tursunbayeva et al., 2018). Building on these findings, we propose targeted
avenues for future research at the intersection of HRM and NTs to advance both theoretical
understanding and the responsible application of these tools (see Table 2 and discussion
below). Future studies should investigate how NTs can be leveraged to better support
neurodiverse employees and be effectively integrated with broader HR information systems,
including Al-based solutions. A critical area of inquiry involves exploring the perceptions and
acceptance of NTs among key stakeholders—candidates, employees, and managers—as their
engagement is essential for successful implementation. Furthermore, identifying the specific
skills and competencies HR professionals require to interpret and utilize NT-generated insights
will be vital for practical integration. Future researchers could also conduct meta-reviews of
the measures and outcomes associated with NTs use across different ELC phases, as well as
investigate how traditional HRM processes, practices, and professional skills might evolve as
NTs become more widespread, generating deeper neuro-insights.

Ethical considerations, including privacy concerns and employee rights, remain critical but
were minimally addressed in the reviewed literature. Given that NTs, especially when
combined with other advanced technologies like AI (e.g. facial recognition), could pose
significant ethical risks, future research must prioritize these issues, particularly in light of
emerging regulations like the European AI Act. Additionally, there is a need for more
empirical studies, including field research, to better understand the practical implications of
NTs in HRM. Future work should include field experiments that evaluate the impact of NTs in
real-world HRM contexts and examine their advantages and limitations relative to traditional
methods.

While NTs could enhance organizational outcomes such as employee engagement,
commitment, and job satisfaction, they also raise concerns about trust and mental privacy, as
many NTs could be perceived as intrusive, potentially creating an ethical minefield (Farahany,
2023). Crucially, researchers must also design and apply robust ethical protocols to guide data
collection, informed consent, and interpretation, particularly when NTs are used with sensitive
or marginalized populations.

2265

Practical contributions

This study’s findings also have important implications for organizations considering or
currently piloting NTs across ELC. Organizations from sectors with high health and safety
concerns, such as mining, railway, aviation, and truck driving, have been long applying NTs
(Farahany, 2023). We have recently seen such applications diffusing in office environments,
especially in companies with higher technology competencies. Indeed, we can already see
Microsoft researchers experimenting with NTs to understand how the brain works during and
between video calls (Rogers, 2021). We can also see it being applied in unusual jobs, such as
for improving the performance of football players (e.g. Liverpool football team:
Kleinhesselink, 2022). Indeed, professional sports are expected to lead NT adoption in
HRM, using non-invasive brain monitoring to assess athletes’ focus and track head injuries,
according to the UK’s data watchdog (Cookson, 2023). The same report predicts widespread
NT adoption in traditional workplaces by 2028 for employee monitoring and hiring, raising
concerns about data privacy (Cookson, 2023). With the help of our review, HRM professionals
and managers can develop awareness and an understanding of the capabilities of different
types of NTs and also make an informed decision on the potential tool to adopt based on their
needs, financial resources, or skills available.
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PR Limitations

54,9 This study has several limitations that future researchers could address. Firstly, we included
only English-language publications, potentially missing relevant studies in other languages.
Additionally, our focus was solely on scholarly literature, which may have excluded real-
world applications already used by organizations available in the form of technical reports or
working papers. Future research could build on our work by incorporating grey literature and
additional sources (e.g. Google Scholar, OpenGrey) to mitigate potential publication bias.
However, it is worth noting that we did include conference papers indexed in Web of Science,
which are classified as grey literature by Siddaway et al. (2019) (see Appendix 1).

2266

Conclusion

Our review highlights that the integration of NTs across the ELC represents a groundbreaking
innovation in organizational HRM. These technologies can potentially revolutionize HRM
practices by offering unprecedented insights into employees’ emotional or cognitive
functions. Research and practice of NTs within the ELC spans all three phases—acquisition,
development, and retention—with varying degrees of emphasis. Notably, NT tools have been
most widely adopted in the development and retention phases, where they are leveraged to
deepen understanding of both individual and group dynamics. This trend suggests that
organizations continuously strive to enhance talent development, leadership capabilities, and
team cohesion.

Our findings underscore that the traditional disciplinary boundaries between neuroscience,
technologies, and HRM are dissolving. Scholars and organizations are embracing deeply
interdisciplinary approaches that push the frontiers of HRM, enabling access to what has long
been considered the “last fortress” - the complexities of the human mind (Farahany, 2023).
However, these advancements can serve as a powerful catalyst for organizational growth and
human potential only if implemented with a high sensitivity and strong ethical foundation.
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