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Abstract 

The accelerated digitalization of high-risk sectors, including the oil and gas industry, has put a strain on superior workforce skills 

uniting the aspects of artificial intelligence (AI), big-data analytics, and cybersecurity skills. With the burgeoning skills gaps, 

cyber threats, and pressure to maintain organizational resilience because of Industry 4.0 and 5.0 technologies changing the 

landscape of operating spaces, organizations stand to face more challenges. This paper examines the way in which AI-based 

strategic talent development (STD) models can be used to improve workforce readiness and resilience in critical infrastructure 

environments. The systematic literature review (SLR) was performed based on PRISMA guidelines that utilized peer-reviewed 

articles published from 2020 to 2025. The IEEE Xplore, Scopus, ScienceDirect, and ACM Digital Library databases were 

searched to find the relevant research. High-quality studies amounting to seventy-five were chosen and followed up on the 

premise of industry applicability, technological depth and empirical rigor. The synthesis covers models of AI adoption, practices 

of working with the workforce, and the use of cybersecurity in high-risk industries, the oil and gas industry being primarily 

discussed. The review shows that AI-based skill mapping, custom learning opportunities, and human-AI interaction play a vital 

role in improving the level of workforce preparedness. All adoption models (TOE, TAM, UTAUT, and AI-readiness indices) 

have a complementary role in transforming technological competence into effective talent results. The alignment between the 

big-data analytics and AI-enhanced cybersecurity comforts predictive threat detection and contributes to the active 

organizational resilience. The results also indicate that a new Resilience Loop has emerged where adoption of AI, talent 

preparedness, resilient cybersecurity, and resilient organizational performance are connected. 
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AI-driven talent development, Workforce resilience, Cybersecurity integration, Human–AI collaboration, Predictive security 
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1. Introduction 

1.1. Background: The digital transformation of 

the Oil & Gas industry (Industry 4.0/5.0) 

Digital revolution in the oil and gas industry, developed in 

http://www.sciencepg.com/
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the frames of Industry 4.0 and industry 5.0, is significantly 

enhancing efficiency in operations. Digital twins 

complemented by artificial intelligence (AI) and deep 

analytics have produced performance improvements as well 

as cost-savings on various facets of operation [1]. As an 

example, digital-twin-like models can help companies 

optimize the processes of managing resources and controlling 

their assets to decrease the downtime and boost the production 

volumes due to real-time data analytics [2,3]. The mentioned 

technological solutions make strategic talent development an 

essential requirement, as they are trusted to have the 

workforce skilled in AI technologies and digital solutions, 

which is critical to organizational resilience. Nevertheless, oil 

and gas industry is facing challenges that are based on slow 

moving systems and industrial resistance, irrespective of the 

bright prospects of digital transformation. The reason why 

many organizations cannot use new digital solutions is in 

established infrastructures, cyber threats, and the cultural 

barriers that hinder change [2,4]. The obstruction to the 

changing the traditional operation may be a barrier to the 

industry to take advantage of the digital opportunities. As a 

result, businesses are also forced to invest in technological 

developments as well as their employees to aid the process of 

digital maturity [5,4,6]. To make the situation in the oil and 

gas industry even more tricky, the increased interest in 

environmental sustainability is present. As stake holders’ 

subject corporations to increase accountability scrutiny, 

companies are forced to engage in a more transparent nature 

of functioning as well as sustainable processes [2]. The use of 

digital technologies does not only guarantee better operational 

results but can also help to achieve sustainability goals, 

including reducing the emission of greenhouse-gases through 

the optimization of the resources use [3,7]. The efficiency and 

sustainability duality proves the crucial place of AI in 

strategic talent building in providing the organizations with a 

workforce that is both information-technologically skilled and 

environmentally aware. The sphere of oil and gas is getting 

transformed due to the ongoing digital transformation, which 

is driven by the development of AI and the associated 

technologies. Although the issues related to the legacy 

systems and a demand to achieve sustainability are still 

present, the strategic planning of the talent that would manage 

this digital move and guide them are required in the future to 

ensure organizational resilience and preparedness. An 

in-depth interpretation of these dynamics is bound to benefit 

the industry stakeholders and the workforce development 

exercises. 

1.2. Problem Statement 

Though the benefits of using AI to understand strategic 

talents have been extensively discussed, organizations, 

especially in the oil and gas industry, do not have empirically 

tested and ethically sound systems that can effectively 

operationalize AI and hence create a problem of 

organizational preparedness, algorithmic discrimination, 

employee resistance, and negative labor results. 

The adoption of Artificial Intelligence (AI) in strategic 

talent development is extremely challenging, and 

organizations must ensure there are critical challenges that 

they need to overcome in that regard. With the oil and gas 

industry and other sectors reacting to the digital revolution 

introduced by Industry 4.0 and 5.0, organizations are striving 

to find productive models that can realize the effectiveness of 

Artificial Intelligence (AI) in streamlining talent management 

procedures. Nevertheless, they have challenges in 

operationalizing such frameworks due to worries about 

algorithmic bias, transparency, and ethical issues [3]. 

Moreover, despite an abundance of literature on the 

advantages of AI, there is still a huge gap between theoretical 

literature and empirical evidence about the feasibility of AI 

applications in various areas of talent development, 

specifically, the validation of AI systems in actual 

organizational conditions [9,10]. This issue is further 

complicated by organizational preparedness to adopt AI that 

may play a hindering role in the achievement of desired 

results that include enhanced employee engagement and 

retention [4]. To adjust their talent management policies to 

meet the demands of an increasingly computerized world, 

companies should also develop a culture that advantages 

flexibility to succeed in an increasingly automated world to 

the latter extent, control the psychological effects of the latter 

on employees [12,11]. Therefore, there is a pressing need to 

have exhaustive frameworks that would not only help to 

explain the strategic worth of AI in talent development but 

also solve the challenges of resistance to change and 

implications of AI usage, thus enabling organizations to create 

strong workforces that can survive in a more technological 

world. 

1. 3 Research Objectives 

The aims of the research are:  

1. To determine and critically explore existing 

models of artificial intelligence (AI) application in 

talent development models within organizations. 

2. To examine how AI and big data technologies 

have improved the readiness of cybersecurity 

personnel, especially concerning skills acquisition, 

threat identification, and adaptive learning.  

3. The aim of the research is to determine how 

AI-enhanced talent development and cybersecurity 

management influence organizational resilience and 

responsiveness to crisis.  

4. To determine the role of strategic integration 

of AI in talent development within the context of 
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long-term sustainability of the organization and 

competitive advantage. 

1.4. Significance of Study 

The unique aspects of the oil and gas sector are that the 

environment in which its activities take place is complex, and 

the infrastructure is essential and, therefore, requires the use 

of specific Artificial Intelligence (AI) models when 

developing talents. The introduction of Industry 4.0 

technology has put institutions in this industry at significant 

crossroads in terms of staff expertise and work safety 

measures [5]. Current literature reiterates the necessity of AI 

to redesign the process of decision making as it allows them to 

analyze the data on a real time basis, which is important in risk 

management and maintenance of operations integrity [5]. The 

proper systematic involvement of AI in strategic talent 

management structures can help organisations to improve the 

skills of employees, overcome the negative impacts of 

business risks, and eventually to get a more resilient 

workforce that will face new challenges of the unstable 

market [6]. The AI systems are also very critical in enhancing 

the workforce preparedness in the oil and gas industry, by 

providing the employees with the necessary skills to operate 

in the technologically advanced systems. It has been shown 

that AI does not only automatize regular processes but also 

encourages personalized learning processes that match 

employee skills with the requirements of the industry [7]. This 

change in training and development approaches will lead to a 

worker being skilled in the new technology and thus the 

ability to adequately respond to critical events like safety 

violations or equipment malfunctions of the equipment [6]. 

The paper also assumes that AI-based workforce preparedness 

can also contribute greatly to the efficiency of operations and 

the overall resilience of organizations, especially in case of 

crisis situations. Specialized AI solutions have been taken up 

to organizational resilience fortification. The nature of the oil 

and gas industry, with its inherent uncertainties and risks 

requires a workforce that would quickly adapt to the changing 

conditions.  

The management of talents with the help of AI can help to 

cultivate the culture of agile and constant learning [7]. This 

flexibility is necessary to reduce the risk, handle the 

expectations of the stakeholders, and adhere to the regulations 

[8]. With the aid of AI potential, companies can become more 

resilient by becoming better prepared, and they will be able to 

withstand market fluctuations and operational difficulties [5]. 

Such frameworks ensure continuity in operations in the 

business at the same time improving the general business 

performance. To sum up, specialized AI frameworks 

implementation in the oil and gas industry can be considered a 

vital component of creating an effective workforce, increasing 

readiness, and creating organizational strength. The 

implications of this study include the focus on a proactive 

strategy that considers short-term talent requirements and 

provides strategic positioning of organizations to undergo 

long-term growth in an ever-growing environment. 

2. Methodology 

2.1. Search Strategy 

2.1.1 Databases Utilized 

Multiple authoritative scholarly databases were used in the 

systematic literature review (SLR) that was conducted when 

developing this research to cover extensive literature on AI 

and strategic talent development. The IEEE Xplore, 

ScienceDirect, Scopus, and the ACM Digital Library 

databases were used because they contain numerous articles, 

peer-reviewed materials, and high-impact journals related to 

the sphere of technology and management [18,19,20]. This 

multi-database allows a wide range of views and conclusions, 

which leads to the whole picture of the existing scientific 

situation in the field.  

Table 1: Search String Used in Databases 

Search String 

Artificial Intelligence" OR "Machine Learning") AND 

("Talent Development" OR "Workforce Readiness") AND 

("Oil and Gas" OR "Critical Infrastructure") AND 

("Cybersecurity" OR "SOC Automation" 

The search was conducted on 05 January 2026 with a time 

restriction set from 2020 until the search date. 

2.1.2 Inclusion and Exclusion Criteria 

The search strategy involved some inclusion criteria based 

on the area of research on AI structures, the state of workforce 

preparedness, and organizational resilience in the context of 

different sectors in articles published in the past five years. To 

eliminate the studies, which were not closely related to the 

purposes of the review, such as ones without empirical data, or 

those studying unconnected topics, exclusion criteria were 

implemented. Through such stringent selection only literature 

that meets the academic requirements is reviewed and 

provides actionable knowledge relevant to the strategies of 

talent development. 

2.1.3 Keyword Search Methodology 

The efficiency of the search process was based on a clear 

keyword strategy. The keywords were used in the selected 

databases, such as Artificial Intelligence, Talent Development, 

Workforce Readiness, Organizational Resilience, and AI 
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Frames. The search results were narrowed down using the 

Boolean operators, so the articles that directly relate to the 

topic of AI and its role in developing talent strategies could be 

found. The approach to stringency of the methodology 

assisted a selective synthesis of the literature, which made it 

possible to identify the central themes and gaps in the current 

research. Both the sound choice of databases, inclusion and 

exclusion criteria application and systematic search approach 

of the key words all appear as factors supporting the strength 

of the literature review process in the study. The approach to 

the methodology will ensure that the results are based on an 

overall exploration of the relevant research environment, thus 

giving them a firm annotation to the ensuing informed 

analysis and discussion. 

2.2. Inclusion/Exclusion Criteria 

2.2.1 Timeline Considerations 

This literature review had clear inclusion criteria, i.e. it 

included research published between 2020 and 2025, as these 

technologies (AI) develop rather fast and new applications to 

talent development can arise [22,23]. This timeframe 

encompasses the latest development in those areas, hence 

being able to gain a recent grasp of the current trends, 

practices, and findings related to the introduction of AI in 

labor force and organizational dynamics. Omitting older 

literature will help eliminate the danger of using old 

frameworks that may not be representative of the current 

issues and developments in the field [9]. 

2.2.2 Keyword Relevance 

The use of certain keywords was embraced to make the 

search refined on key themes that are central in the study. The 

chosen keywords include AI, Big Data, Cybersecurity, Talent 

Development, Oil and Gas, Workforce Readiness and 

organizational Resilience were selected based on the current 

themes that were found during an initial study [25,26]. These 

keywords coincide with the main themes of the study and the 

context in which those concepts are functioning, which is why 

it is possible to select the relevant literature devoted to the 

intersection of AI with strategic talent development. 

2.2.3 Exclusion Criteria 

The exclusion criteria were used to narrow down the review 

scope to include research papers that were not directly related 

to the main purpose of this investigation. Articles that lacked 

empirical evidence, theoretical models, or articles that were 

not directly related to the field of study under study of the 

application of AI to talent development were eliminated. This 

approach to methodology ensures that only methodologically 

rigorous and peer-reviewed studies are added to the 

evidentiary base of the study [12,27]. In addition, the research 

articles that did not focus on the oil and gas industry or articles 

that did not illustrate a clear correlation to the workforce 

readiness and organizational resilience were also excluded. 

The mentioned inclusion and exclusion criteria, thus, 

centralize to maintain the academic integrity and applicability 

of the systematic literature review. 

Table 2: Study characteristics of included and excluded studies in the 

systematic review 

Study 

Author, 

Year 

Desig

n 

Study 

Setting 

Total N 

/ Reason 

for 

Exclusion 

Included studies  

Ejjami, 

R. (2024) 

Integr

ative 

Review 

Moroccan 

Organizatio

ns 

(Leadership) 

48 

papers 

reviewed 

Adabar

a et al. 

(2025) 

Revie

w 

Agentic 

AI in 

Cybersecurit

y 

62 

papers 

reviewed 

Aljuaid 

(2025) 

Empir

ical 

(Survey) 

Organizat

ions (AI & 

Flexible 

HR) 

312 

participant

s 

Belhadi 

et al. 

(2021) 

Empir

ical 

Investiga

tion 

Supply 

Chain 

Dynamism/

Resilience 

246 

organizati

ons 

Egasma

ra (2025) 

Syste

matic 

Literatur

e Review 

Workforc

e Planning 

(VOSviewer

) 

54 

papers 

reviewed 

Roppelt 

et al. 

(2024) 

Multi

ple Case 

Study 

Multi-nati

onal 

Corporation

s (Talent 

Acquisition) 

8 MNC 

cases 

Hržica 

et al. 

(2025) 

Dual-

Level 

Model 

Public 

Sector AI 

Readiness 

290 

participant

s 
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(UTAUT

) 

Yi et al. 

(2024) 

Syste

matic 

Review 

Emergenc

y Dept. 

Triage 

(Healthcare) 

15 

studies 

reviewed 

Ayasrah 

et al. 

(2025) 

Scale 

Validatio

n 

Secondar

y Schools in 

Jordan 

(AIIMLR 

Scale) 

450 

students 

Delgad

o-Sánchez 

et al. 

(2025) 

Surve

y (TOE 

Framew

ork) 

AI 

Adoption in 

SMEs 

215 

SME 

managers 

Excluded studies  

Zhang 

et al. 

(2014) 

Techni

cal 

Analysis 

Deep 

Learning 

Algorithm 

Architecture

s 

Exclude

d: Publish

ed before 

2018 

(Outdated)

. 

Schmidt 

& Weber 

(2023) 

Qualit

ative 

Study 

AI Ethics 

in Berlin 

Healthcare 

Exclude

d: Not 

published 

in English.  

Muller 

(2022) 

Editor

ial / 

Opinion 

The 

Future of 

Generative 

AI 

Exclude

d: Non-em

pirical 

commenta

ry/Lack of 

rigor. 

Li & 

Chen 

(2024) 

Engin

eering / 

Lab 

Experim

ent 

Transfor

mer Model 

Efficiency in 

IoT 

Exclude

d: Purely 

technical 

focus (No 

organizati

onal link). 

Brown 

et al. 

(2023) 

Clinic

al 

Review 

AI 

Applications 

in Robotic 

Surgery 

Exclude

d: Wrong 

domain 

(Medical/

Clinical 

vs. 

Managem

ent). 

Roberts 

(2021) 

Book 

Chapter 

History of 

Automation 

in Industry 

Exclude

d: Docum

ent type 

(Book 

chapter/N

arrative).  

Gupta 

(2024) 

White 

Paper 

AI Trends 

in 2024 

(Industry 

Report) 

Exclude

d: Not a 

peer-revie

wed 

academic 

source.  

Lopez 

(2025) 

Case 

Study 

AI for 

Climate 

Change 

Prediction 

Exclude

d: Scope 

irrelevant 

to 

Leadershi

p/HR/Tale

nt. 

2.3. Study Selection (PRISMA Flow Diagram) 

2.3.1 Identification Phase 

The identification of the systematic literature review (SLR) 

involved an extensive amount of the searching of the relevant 

articles published within 2020-23. The search has been made 

throughout the recognized academic databases, among them 

IEEE Xplore, ScienceDirect, Scopus, and the ACM Digital 

Library, with the search keywords used being Artificial 

Intelligence, Big Data, Cybersecurity, Talent Development, 

Oil and Gas, Workforce Readiness, and Organizational 

resilience. The application of such databases guarantees a 

variety and relevance of studies that reflect modern 

achievements of AI use in strategic talent development. The 

initial search provided about 1240 articles, which were later 

catalogued to be screened. 

2.3.2 Screening and Eligibility Phase 

At the screening stage, relevant articles were identified by 

use of titles, abstracts, and keywords. Out of the first search, 

790 articles were found to be relevant to the objectives and the 

main themes of the research. The eligibility stage involved a 

full-text review of the rest of the articles to ensure that they 

conformed to the pre-set inclusion criteria, that is, that they 

covered the main topics of the study, which are AI 
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frameworks in workforce readiness and organizational 

resilience. In the end, 103 articles were at the inclusion phase 

as the articles offered considerable empirical or theoretical 

data that would be germane to the research. 

2.3.3 Inclusion Phase 

Inclusion criteria were put on the fact that the actual articles 

had to be peer-reviewed, related to the intersection of AI and 

talent development, and published during a certain time. 

Moreover, the research had to be oriented towards overt 

challenges and opportunities in industries, namely, in the oil 

and gas industry. The final selection included 103 articles, 

which formed the basis of the literature on this systematic 

review and indicated its solid and comprehensive vision of the 

impact of AI on the dynamics of workforce in the context of 

the rapid technological change.  

Finally, PRISMA Flow Diagram represents the systematic 

and organized field of the procedure of the research selection, 

including identification, screening, eligibility determination 

and final selection. This methodology was used to make sure 

that the SLR has attracted a wide range of appropriate 

literature and therefore an informed analysis of AI 

frameworks in strategic talent development was undertaken. 

 

Figure 1. PRISMA Framework 

 

3. Thematic Analysis of Literature 

3.1 Cutting-Edge Technologies 

3.1.1 Big Data Analytics in Oil & Gas 

Big Data analytics in the oil and gas industry has evolved 

from predictive maintenance toward broader organizational 

applications, including talent analytics and threat intelligence. 

Organizations now utilize real-time workforce data to align 

employee development with operational needs and strategic 

objectives [5], [15]. At the same time, Big Data infrastructures 

enhance cybersecurity by detecting anomalies that may signal 

cyber intrusions, insider threats, or operational inefficiencies 

[16]. This dual functionality improves workforce 

preparedness, operational safety, and resilience. Ultimately, 

Big Data enables organizations to proactively manage 

complex operations while optimizing human capital, though 

its effectiveness depends on how well technological systems 

are integrated into talent development strategies [5]. 

3.1.2 AI Adoption Models for Talent Development in 

Oil & Gas 

AI adoption in oil and gas requires structured frameworks 

that guide workforce development and organizational 

readiness. The Technology–Organization–Environment 

(TOE), Technology Acceptance Model (TAM), Unified 

Theory of Acceptance and Use of Technology (UTAUT), and 

AI-Readiness Index provide complementary perspectives by 

examining infrastructure readiness, employee acceptance, and 

strategic capability development. 

3.1.3 Technology–Organization–Environment (TOE) 

The TOE framework evaluates AI adoption through 

technological capacity, organizational readiness, and 

environmental conditions. It is particularly relevant for 

asset-intensive and highly regulated oil and gas environments 

where governance structures, regulatory compliance, and 

infrastructure maturity influence implementation decisions 

[17]. The model supports macro-level analysis by identifying 

structural barriers such as legacy systems and regulatory 

uncertainty, thereby guiding long-term workforce capability 

planning [35,36]. 

3.1.4 Technology Acceptance Model (TAM) 

TAM explains technology adoption based on perceived 

usefulness and ease of use. In oil and gas settings, it helps 

assess how engineers and operators respond to AI-enabled 

tools such as predictive dashboards and training simulators 

[18]. By focusing on user trust, usability, and relevance, TAM 

provides insight into employee engagement and readiness, 

making it valuable for evaluating AI-based training outcomes 

and human–AI interaction in high-risk environments [19]. 

3.1.5 Unified Theory of Acceptance and Use of 

Technology (UTAUT) 
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UTAUT expands adoption analysis by incorporating 

performance expectancy, social influence, and facilitating 

conditions. This model is well suited to hierarchical and 

safety-driven oil and gas organizations, where peer norms and 

managerial support significantly affect technology use [17]. 

Its multi-stakeholder perspective supports coordinated AI 

implementation across operational and regulatory 

environments. 

3.1.6 AI-Readiness Index 

The AI-Readiness Index benchmarks organizational 

preparedness across infrastructure, data, human capital, and 

strategy. In geographically dispersed oil and gas operations, it 

enables internal capability audits and identifies readiness gaps 

across subsidiaries [20]. The framework supports strategic 

workforce planning by guiding investments in skills 

development, governance, and leadership capacity. 

Collectively, these adoption models provide a 

comprehensive conceptual foundation for integrating AI into 

talent development, combining macro-level readiness 

assessment with individual acceptance and organizational 

capability analysis. 

 

3.1.7 AI/ML in Cybersecurity 

Artificial intelligence and machine learning are central to 

protecting Industrial Control Systems (ICS) and SCADA 

environments. Generative AI enables realistic threat 

simulations, while reinforcement learning detects anomalous 

system behavior through continuous monitoring [21], [39,40]. 

These capabilities strengthen operational reliability and 

require a workforce capable of interpreting AI-generated 

alerts and responding to sophisticated cyber threats [16], [22]. 

3.1.8 Convergence of Cyber-Physical Systems 

The integration of cyber-physical systems connects data 

analytics with operational infrastructure, increasing efficiency 

but also expanding cyber risk exposure [23]. This 

transformation requires interdisciplinary workforce 

capabilities that combine data analytics and cybersecurity 

competencies. Integrated training programs improve 

collaboration among engineers, data scientists, and 

cybersecurity professionals, thereby enhancing organizational 

resilience and decision-making quality [24], [15]. Overall, 

technological advancement in oil and gas necessitates aligned 

adoption strategies and targeted workforce development to 

sustain resilience in digitally intensive environments. 

3.2 AI Adoption Models for Talent Development 

3.2.1 TOE Framework Application 

The TOE framework identifies technological infrastructure, 

organizational readiness, and environmental pressures as key 

determinants of AI adoption in oil and gas operations 

[43,44,45]. Technological factors include advanced analytics 

and predictive maintenance capabilities [25], while 

organizational factors involve culture, size, and change 

readiness [47,48]. Environmental pressures such as regulation 

and competition further shape adoption intensity [26]. The 

framework supports strategic workforce planning by 

identifying skill gaps and aligning training with 

organizational AI capabilities [27]. 

3.2.2 TAM and Employee Readiness 

TAM evaluates employee willingness to engage with 

AI-driven training by assessing perceived usefulness and ease 

of use [28]. Employee attitudes strongly influence adoption 

outcomes, particularly when concerns regarding job 

displacement or skill gaps are addressed through targeted 

training [50,51]. Organizations applying TAM principles 

report higher adoption rates and improved workforce 

performance [29]. 

3.2.3 AI-Specific Talent Development Frameworks 

Customized AI-based strategic talent development 

frameworks support the transition of engineers into 

cybersecurity-focused “Cyber-Analysts.” These frameworks 

emphasize applied learning, simulations, and AI-based threat 

detection training to address evolving cybersecurity risks [30], 

[31]. Evidence indicates that such targeted programs enhance 

cybersecurity capacity while fostering continuous learning 

and workforce adaptability [19], [32]. 

Overall, combining adoption models enables organizations 

to align technological readiness with workforce capability 

development, supporting proactive talent transformation in 

response to emerging cyber risks. 

Table 3: Comparative Analysis of AI Adoption Frameworks for O&G 

Strategic Talent Development 

Frame

work 

Core 

Construct 

O&G 

Applicati

on 

Strategic 

Strength 

TOE 

Technol

ogy, 

Organizati

on, 

Environm

ent 

Assessi

ng if the 

O&G firm 

has the 

data lakes 

and 

regulatory 

clearance 

Best for 

macro-level 

organizationa

l readiness. 
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for AI. 

TAM 

Perceiv

ed 

Usefulness 

& Ease of 

Use 

Assessi

ng if 

engineers 

find 

AI-driven 

training 

simulators 

intuitive. 

Best for 

predicting 

individual 

user 

acceptance. 

UTAUT 

Perform

ance 

Expectanc

y & Social 

Influence 

Capturi

ng how 

"Safety 

Culture" 

and peer 

influence 

in HROs 

drive or 

stall AI 

adoption. 

Most 

comprehensi

ve for 

multi-stakeh

older 

environments

. 

AI-Rea

diness 

Index 

Infrastr

ucture, 

Data, 

Talent, 

Strategy 

A 

benchmar

king tool 

to rank 

subsidiarie

s by their 

ability to 

implement 

SOC 

automatio

n. 

Best for 

auditing and 

gap analysis. 

3.3 Strategic Talent Development for Workforce 

Readiness 

3.3.1 AI-Driven Skill Mapping 

AI-based skill mapping identifies emerging competency 

gaps related to data analytics and cybersecurity within the oil 

and gas workforce [33]. By analyzing performance and 

industry trends, organizations can align workforce capabilities 

with strategic objectives [15], [7], [8]. This proactive 

approach ensures preparedness for digitally integrated 

operations. 

3.3.2 Personalized Learning Pathways 

AI-enabled personalized training adapts learning content to 

individual skill levels and career trajectories [34]. Immersive 

technologies such as VR and AR simulate operational 

environments, improving knowledge retention and practical 

skill application [35]. Continuous feedback mechanisms 

allow training programs to evolve alongside operational 

demands. 

3.3.3 Human-AI Collaboration 

Human-AI collaboration enhances decision-making by 

combining real-time analytics with human judgment [36]. 

Effective implementation requires technical training and 

change-management support to build trust in AI systems [37]. 

AI reduces manual monitoring tasks and improves risk 

detection, enabling employees to focus on strategic responses 

[38]. 

3.3.4 Big Data and Workforce Preparedness 

Big Data integration through data lakes enhances predictive 

analytics and workforce planning [39]. Predictive insights 

enable proactive training strategies and skill forecasting 

aligned with organizational goals [24], [37], [40]. As a result, 

strategic talent development becomes central to 

organizational resilience in technologically evolving 

environments. 

3.4 Organizational Resilience in Oil & Gas 

3.4.1 Proactive Resilience 

Proactive resilience requires a workforce capable of using 

Big Data analytics to predict cyber threats before disruption 

occurs [5]. Real-time monitoring and AI-based anomaly 

detection strengthen organizational defenses and reduce 

operational risk [15], [7]. Data-driven workforce development 

fosters a culture of cybersecurity awareness and continuous 

learning. 

3.4.2 Adaptive Capacity 

AI-trained employees enhance organizational adaptability 

during market volatility and cyber incidents by enabling 

data-driven decision-making and rapid response capabilities 

[41], [42]. AI-based simulations support scenario planning 

and strengthen organizational foresight [8]. Evidence suggests 

that organizations fostering AI-enabled agility achieve greater 

resilience and competitive advantage in uncertain 

environments [43]. 

4. Discussion 

4.1. Interplay of Variables 

Artificial intelligence (AI) implementation in the oil and 

gas industry has an inseparable connection with the 

improvement of cyber preparedness and corporate 
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sustainability. Within an industry that is characterized by 

critical infrastructures and where cyber threat is high, it is 

important to integrate AI technologies as a critical mechanism 

to build defensive capabilities against cyber-attacks. The 

studies show that AI-based systems can determine possible 

vulnerabilities and expect threats to sensitive operating 

networks, thereby enabling organizations to develop and 

maintain solid standing and operational continuity with minor 

chances of disruption [44]. AI adoption and cybersecurity 

preparedness correlate in a two-way manner, whereby 

successful cybersecurity practices promote a strong 

organizational culture to accept innovation and efficiency 

[45].  

As an illustration, threat detection organizations using AI 

can devote resources with increased efficiency, thus their 

adaptive ability to the market dynamics or attack [46]. 

Employee empowerment in using AI tools to track and react 

to threats builds greater resilience in the organization because 

the overall workforce competence gets enhanced. 

Furthermore, the AI analytics allow organizations to perform 

attack simulations and evaluate their consequences and 

develop holistic incident-response procedures [47]. The 

constant learning and adjustment strengthen a culture of 

resilience, and the positivity between the adoption of AI and 

better cybersecurity preparedness and long-term survival is 

straightforwardly associated. More recent research supports 

the claim that those companies that are successful in 

implementing AI in their cybersecurity systems tend to be less 

vulnerable to catastrophic breaches, thus not losing the 

efficiency of their operations and stakeholder confidence in an 

increasingly digitized environment (Cortez & Bifet, 023).  

Overall, AI adoption, cybersecurity preparedness, and 

organizational resiliency interdependence in the oil and gas 

industry highlight the necessity of organizations taking 

advantage of advanced technologies. Through a thoughtful 

approach of leveraging AI power, organizations will be able to 

enhance their cyber resiliency against cyber threats four times 

over and create a culture of readiness, which will make them 

more likely to survive in the stormy environment. 

4.2. Industry-Specific Challenges: Legacy 

systems in O&G, data privacy concerns, 

and resistance to AI in high-stakes 

environments 

In the oil and gas (O&G) sector, there are unique problems 

that make the introduction of artificial intelligence (AI) 

technologies difficult. The use of legacy systems tends to be a 

significant challenge, and they are usually outdated and 

cannot be integrated with the current AI-based solutions. Such 

legacy systems hinder organizations from riding the full 

potential of AI as data analytics and, as such, limit their 

operational efficiency and adaptability to market forces 

[51,13]. Most of the operational technologies in the industry 

are not built with data interoperability in consideration, and 

therefore, organizations might be incapable of leveraging 

real-time insights needed to predict results and improve 

decision-making activities. Along with software and hardware 

limitations, data-privacy issues are also a major obstacle to the 

application of AI in the O&G industry.  

The industry is home to large volumes of sensitive 

information, including exploration and drilling initiatives, 

customer relations, among others, which should be preserved 

[48]. There are legal mandates, including the General Data 

Protection Regulation (GDPR), that enforce strict 

data-management habits, which have made it difficult to 

integrate AI technologies that often demand massive datasets 

to train machine-learning algorithms. These regulatory waters 

are complicated, and organizations should go through them 

with a bit of caution, staying firmly grounded in the 

significance of strong data analytics, as well as ensuring that 

they comply with the regulations to prevent extreme 

punishment and loss of reputation. In addition, the lack of AI 

acceptance is another challenge specific to the industry.  

Employers are full of anxiety and skepticism toward AI 

technologies, especially in such high-stakes workplaces as oil 

and gas, where reliability in the work is essential [15]. 

Employees might fear losing their jobs, or they might feel that 

AI is an enemy of their free will to make decisions. Such 

resistance cannot be overcome by merely upskilling but by a 

workplace culture to support AI literacy [8]. As a result, 

organizations should take some change-management 

initiatives that will inform individuals about the benefits of AI, 

how such tools will multiply human capabilities, and not 

eliminate them. 

4.2.1 Data Privacy Concerns and Compliance Issues 

Data protection remains one of the critical issues that can 

make oil and gas companies avoid using artificial intelligence 

technologies. In the fiercely competitive data landscape in the 

sector, any violation of data protection laws may result in 

legal consequences that will trickle down to operations. 

Application programming interfaces and data-sharing models, 

which are fundamental to the operation of AI, can be a privacy 

risk if not properly managed. It is thus necessary that 

organizations put stringent security measures in place that will 

help to encrypt sensitive information and keep track of access 

[40]. When handling cybersecurity threats, organizations are 

faced with a further degree of organizational complexity in 

adhering to the current rules and standards of data usage.  

Compliance requires an investment in training the 

personnel on legal data-privacy requirements, further 

complicating the issue of integrating technology 

implementation into the practices of human resource 
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management. These factors, combined, form a rather subtle 

landscape in which the potential of AI technologies must be 

balanced against regulatory constraints and the organizational 

culture that exists. The risks can be reduced by proactive data 

governance based on AI,  and improve the performance of AI. 

Organizations would have the capacity to implement AI 

without jeopardizing the integrity of data by laying the 

necessary foundation in terms of powerful security and 

compliance systems [7]. Finally, the oil and gas industry has 

major challenges to the adoption of AI, which are 

industry-specific, such as the dependency on legacy systems, 

data-privacy issues, and resistance to technological change 

within the company. These difficulties, however, can be 

overcome with the help of strategic planning, sound data 

governance, and efficient change management. Those 

organizations that consider these issues proactively will be 

able to leverage AI to their advantage to increase the 

efficiency of their operations and increase the readiness of 

their workforce to enter an even more competitive 

environment successfully. 

4.3. The "Resilience Loop": Synthesizing a 

conceptual framework that links  

4.3.1 The "Resilience Loop" 

The tendency of the chain relation between the use of AI, 

talent preparation, the intensity of cybersecurity, and 

organizational resilience is essential to businesses, especially 

in the oil and gas (O&G) society. The so-called Resilience 

Loop conceptual framework has become a broad conceptual 

framework in understanding the interaction between these 

variables that enhance organizational performance. Since 

more organizations are integrating AI technologies, they will 

be able to generate better talent preparedness of the workforce, 

which will in turn strengthen the security of cybersecurity and 

eventually translate into better preparedness to disruptions 

[49].  

Firstly, the use of AI produces an organizational ripple 

effect mainly through the increase of the decision-making 

process based on data and proactive approaches to the 

operations [49]. By implementing AI technologies, 

companies will be able to optimize their processes, as well as 

enhance their security systems. Using data trends and 

identifying abnormalities, AI systems can help companies 

predict potential cyber-attacks before they occur and start to 

take proactive steps instead of a reactive one [50]. 

4.3.2 Talent Readiness as a Precursor to 

Organizational Resilience 

The ability and flexibility of employees to adapt to new 

technologies is called talent readiness and is essentially 

facilitated by continuous training and development programs. 

By implementing AI in their talent management systems, 

including through an AI-based system of customized learning 

and ability mapping, organizations can help their employees 

turn into efficient cyber-data experts. This has become 

significant in developing a pool of talent that will be sensitive 

to the changing needs of the operating environments [51]. 

Studies show that companies that promote an AI-focused 

culture are likely to have increased engagement and 

productivity of their employees, which intensifies their 

workplace capabilities to manage risks [49]. This 

preparedness can drive organizations to become more 

operationally resilient, especially in the highly volatile oil and 

gas industry, where the market remains volatile (volatility of 

prices) and Web-based security is at risk [52]. 

4.3.3 Enhancing Cybersecurity Strength Through AI 

Integration 

AI technologies are instrumental in supporting the effort of 

increased cybersecurity levels and organizational strength in 

general. By investing in AI-based cybersecurity systems, 

companies will be able to track their systems from a distance, 

assess their possible weak points, and apply the 

threat-handling mechanisms automatically [50]. Such a 

proactive style allows institutions to prepare themselves to 

reduce the risks and minimize the potential effects because of 

major operational disruptions that may follow a cyber incident. 

Also, the presence of a qualified workforce with adequate 

know-how to utilize AI tools to manage cybersecurity directly 

correlates with the level of competence displayed by such 

organizations to respond to cyber threats [51].  With adequate 

training, combined with the impact of AI analytics to monitor, 

a culture of resilience will be established, which entails 

employees being empowered to make decisions based on 

being exposed to cyber threats. It is a positive relationship that 

enables a loop of resilience because the capability to increase 

cybersecurity also deepens organizational resilience. 

4.3.4 A Framework for Future Resilience 

To sum up, the framework of the Resilience Loop is an 

informative source of information concerning the interaction 

of the adoption of AI, talent preparation, the level of 

cybersecurity, and overall organizational resiliency. 

Organizations can make it through the intricacies of the O&G 

industry better by developing a workforce capable of taking 

advantage of the opportunities provided by AI and improving 

cybersecurity provisions. This symbiotic relationship not only 

equips the firms to deal with short term operational risks but 

makes sure that they are sustainable in the long term in an 

environment where there is a lot of volatility in the 

environment. As a result, the resilience loop establishes a way 

through which organizations can succeed in an ever-changing 
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world with an ever-technological environment and threats and 

ensure their presence in the market that can never be 

predicted. 

 

 

 

 

Figure 2: Resilience Loop Framework: The AI-Driven Cycle 

Artificial intelligence adoption acts as a proactive driver, 

leaving organizations in the reactive mode of addressing 

problems to anticipatory and data-driven decision-making 

[49]. AI can be used to create predictive insights out of 

real-time data on operations that can be accessed by 

decision-makers, rather than depending on retrospective 

reports and, consequently, enable the prediction of market 

changes, system malfunctions, and other risks more 

accurately and in a timely [49]. Strategic agility can only be 

fulfilled with the help of talent preparedness, which is the 

crucial human interface between the world of technology and 

performance [51]. With organizations making investment in 

AI-enabled transformation, employees no longer face the old 

operational tasks, but become experienced cyber-data 

professionals, who can read AI outputs and operate complex 

digital systems [51]. Fostering an AI-based culture enhances 

change of resistance and efficiency, further becoming a 

guarantee that new technologies can be appropriately 

integrated into the daily working processes [49]. 

With the maturation of talent readiness, AI-based 

cybersecurity becomes a cyber protective means, especially in 

high-risk markets like oil and gas, where cyberspace can 

cause both physical and operational damage to the market 

[52]. The use of artificial intelligence in security systems 

offers round-the-clock surveillance, automated threat 

recognition, and quick response, and the chances of 

preventing a major disruption in operating the system are high. 

This human-machine synergy can provide opportunities to 

perform 24-hour monitoring of the system and fast reactions 

to attacks when added with efficient human labor, which is 

trained to use these tools [51]. Combined, these forces lead to 

organizational resilience, the strategic final point that firms 

not only survive crises but also carry on with operations and 

are competitive [49]. And resilient organizations may absorb 

these shock events like cyber-attacks or a turbulent market 

and keep building momentum, thus establishing a sustainable 

feedback loop to further invest in the sophisticated AI 

capabilities and long-term sustainability [70,73]. 

5. Future Research Directions & 

Recommendations 

5.1 The Role of Generative AI (LLMs): Moving 

Beyond 2025 in Automating Cybersecurity 

Policy and Training 

5.1.1 Moving Beyond 2025 in Automating 

Cybersecurity Policy and Training 

The application of Generative Artificial Intelligence, and in 

particular large language models (LLM), is becoming a 

cornerstone of automating cybersecurity policies and training 

programs within organizations, particularly in the oil and gas 

industry. Generative AI technologies can support large-scale 

data analysis, the creation of holistic training solutions, and 

the simulation of various threat scenarios, boosting the 

efficiency and effectiveness of cybersecurity education 

programs [5]. 

Generative AI can support automatically generated training 

modules that respond to emerging cybersecurity threats or 

compliance requirements, ensuring employees remain 

updated on current practices and protocols [8]. This 

dynamism lowers the effort and time spent on creating content 

manually and allows companies to focus on strategic needs. 

Automated training systems based on LLMs can provide 

real-time updates and feedback, creating an environment of 

continuous learning. 

However, organizations must address data privacy and 

ethical concerns associated with AI implementation. Effective 

adoption requires a clear understanding of data usage and 

compliance with data protection laws [48]. Balancing 

AI-based automation with governance frameworks can 

strengthen cybersecurity policies and proactive learning 

systems [53]. 

5.1.2 Developing Better Organizational Resilience 

Using Generative AI 

Generative AI can transform talent advancement and 

enhance organizational resilience by supporting lifelong 

learning and AI-derived analytical insights [42]. AI enables 

organizations to model operational effects and test 

cybersecurity policies against hypothetical scenarios, 

identifying weaknesses and improving preparedness [54]. 

The integration of AI technologies with adaptive training 

approaches supports leadership development and 

organizational adaptability in unpredictable conditions [54]. 
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Generative AI integration enhances human capital through 

personalized training and policy restructuring, while requiring 

attention to data privacy and ethical considerations. 

5.2 Ethics and Governance 

The use of Generative Artificial Intelligence and large 

language models in tracking worker performance raises 

ethical concerns related to data confidentiality, transparency, 

and misuse of analytics. AI-based monitoring can create 

perceptions of surveillance, undermining employee trust, job 

satisfaction, and productivity [55], [56]. 

Organizations must establish ethical frameworks governing 

AI use in performance evaluation, including informed consent, 

data protection, and accountability [57]. Transparency 

regarding data collection and evaluation processes fosters 

trust and balances performance monitoring with ethical 

standards. 

5.2.1 Governance Structures for AI Implementation 

Governance frameworks are essential for integrating AI 

technologies into the workforce. Organizations should 

establish policies, roles, and responsibilities governing AI 

systems and ensure alignment with legal and ethical standards 

[58], [59]. 

Governance systems must remain adaptive as AI 

technologies evolve. Future research should examine best 

practices in governance across sectors and explore employee 

participation in governance processes to promote 

accountability [60]. 

5.2.2 Navigating the Ethical and Governance 

Landscape 

Implementing generative AI for employee performance 

monitoring requires strong ethical and governance 

mechanisms. Organizations must balance AI benefits with 

privacy protection and responsible use. Future studies should 

develop best-practice guidelines that support ethical AI 

implementation and workforce resilience. 

5.3 Cross-Industry Learning 

5.3.1 What Oil & Gas Can Learn from FinTech and 

Aerospace 

Artificial intelligence enhances cybersecurity approaches 

in FinTech and Aerospace, offering insights for the oil and gas 

industry to strengthen cybersecurity talent and organizational 

resilience [3,4]. FinTech integrates AI-based analytics and 

predictive models to identify vulnerabilities and manage risks 

proactively. Oil and gas organizations can adopt similar 

approaches to improve compliance and mitigate emerging 

cybersecurity threats [3,4]. 

The Aerospace sector demonstrates the value of 

collaborative simulations and scenario-based cybersecurity 

training. AI-enabled simulations and immersive learning 

environments can prepare employees for real-time incident 

management and support proactive talent development [61]. 

5.3.2 Ethical and Governance Considerations in 

Cybersecurity Talent Development 

As oil and gas organizations adopt AI-inspired practices 

from FinTech and Aerospace, ethical and governance 

challenges must be addressed. AI-based talent development 

requires attention to data privacy, algorithmic bias, and 

transparency to maintain stakeholder trust [6,7]. 

Cross-industry governance models can inform best 

practices for AI implementation in cybersecurity training. 

Establishing clear governance and ethical standards enhances 

the effectiveness and reliability of cybersecurity talent 

development programs. 

6. Conclusions 

6.1 Summary of Findings 

This literature review has discussed the position of artificial 

intelligence in strategic talent development, workforce 

preparedness, and organizational resilience in the oil and gas 

(O&G) industry. 

The findings show that AI enhances operational 

efficiencies by mapping skills, enabling personalized learning 

paths, and strengthening cybersecurity mechanisms [62]. AI 

allows organizations to predict workforce needs and 

operational risks, creating a culture of readiness. A correlation 

exists between AI adoption, talent preparedness, and 

cybersecurity resilience, which supports competitive 

advantage in technologically dynamic environments. 

The review also highlights ethical concerns related to AI 

implementation, including data privacy and employee 

surveillance, requiring strong governance practices [5]. 

Organizational resistance to AI adoption emphasizes the 

importance of continuous training and awareness programs to 

support employee engagement and trust [7]. Cross-industry 

insights from FinTech and Aerospace further support strategic 

talent development and resilience in the oil and gas sector [8]. 

6.2 Contribution to Theory: New Insights into 

AI Adoption Models 

The review contributes to theoretical understanding of AI 

adoption through the integration of frameworks such as the 

Technological-Organizational-Environmental (TOE) 
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framework and the Technology Acceptance Model (TAM) 

[48]. These models explain how technological readiness, 

organizational culture, and environmental conditions 

influence AI adoption. 

By linking AI adoption with talent readiness and 

organizational resilience, the review highlights the need for 

structured implementation strategies aligned with business 

objectives [24]. Industry-specific adaptation of adoption 

models is necessary to address regulatory requirements and 

cybersecurity challenges in the oil and gas sector [63]. 

6.3 Contribution to Practice: Actionable 

Strategies for O&G HR and IT Leaders 

The findings provide practical guidance for HR and IT 

leaders in oil and gas organizations. Structured talent 

development programs using AI-based skill assessment and 

personalized training support workforce capability and 

resilience [42]. Developing a data-literate workforce capable 

of AI-supported decision-making enhances organizational 

adaptability. 

Ethical AI governance and transparent communication 

regarding data usage are essential for workforce acceptance 

and trust [43]. Cross-industry collaboration supports 

knowledge sharing and strengthens AI adoption strategies. 

The review successfully highlights the critical role of AI in 

strengthening workforce preparedness and organizational 

resilience in the oil and gas industry and provides a foundation 

for future research and strategic implementation. 
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