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ABSTRACT 

 

Digital transformation has emerged as a 

critical paradigm in the energy and oil & gas 

sector, reshaping how organizations operate 

and deliver value. This transformation is 

characterized by the integration of digital 

technologies into all aspects of operations, 

fundamentally altering business processes, 

organizational culture, and customer 

interactions. However, the oil and gas 

industry faces numerous challenges, ranging 

from strict regulatory requirements to the 

need for enhanced operational efficiency. 

These challenges have pushed companies to 

follow any strategy.  The human capital 

strategy, skills development, and workforce 

transformation have become very important 

in helping oil and gas organizations operate 

for many years in sustainable ways and 

remain competitive. This review uses a 

systematic review methodology to 

investigate existing studies of 80 research 

articles that explore workforce 

transformation in the downstream oil and gas 

industry. The significance of this review is to 

improve operational efficiency, employee 

adaptability, and organizational resilience 

through innovation capabilities. Results 

show that organizations that invest in 

continuous learning and development, 

strategic talent management, digital skills 

enhancement, and adaptive leadership are 

more resilient to changing industrial 

conditions. Resilience in downstream oil and 

gas organizations is dependent on an 

integrated human capital framework with 

elements of technological readiness, 

employee empowerment, and leadership 

development. 

 

Keywords: Oil and Gas, Human Capital 

Strategies, Workforce Transformation, 

Skills Development, Talent Management, 

Organizational Resilience, and Future-

Ready Workforce. 

 

1. INTRODUCTION 

Digital transformation has become 

indispensable for maintaining 

competitiveness and optimizing operations 

in the rapidly evolving oil and gas sector. The 

oil and gas industry is transforming 

profoundly by integrating digital 

technologies to enhance sustainability, 

operational efficiency, and competitiveness. 

However, the sector continues to tackle 

persistent challenges, including fluctuating 

oil prices, the demand for a stable fuel 

supply, and increasingly stringent 

environmental regulations [1]. The 

downstream segment is responsible for 

refining, marketing, and distribution of 

petroleum products [2]. By investing in 

human capital, oil companies cultivate a 

culture of innovation, resilience, and 
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operational excellence essential for 

sustainable growth and development [3]. 

Acquiring such strategies may assist oil & 

gas leaders in promoting human capital 

development training activities to increase 

employees’ productivity in their 

organizations [4]. In oil and gas, Industry 4.0 

is characterized by advanced data analytics, 

Artificial Intelligence (AI), and the Internet 

of Things (IoT), while Industry 5.0 

emphasizes human-machine collaboration 

and environmental stewardship [5]. 

Additionally, oil & gas leaders must 

prioritize the reskilling and upskilling of their 

workforce to prepare them for digital 

transformation, which includes developing 

digital skills crucial for the adoption and 

effective use of advanced technologies.  

Digital technology training programs allow 

employees to build their competence and 

become better prepared for the digital 

transformation of their workflows. In 

addition, digital competency is important as 

employees need to have the ability to work 

effectively with digital tools on a daily basis. 

Additionally, several important aspects of 

effective digital transformation leadership 

are dependent on employee empowerment, 

digital knowledge and experience, 

collaborative work culture, innovation, and 

industrial partnership ecosystems [6]. Thus, 

emerging resilient and future-ready 

downstream organizations need a planned 

incorporation of human capital management, 

skills development, workforce 

transformation, and digital innovation to 

explore evolving industrial demands and 

confirm long-term sustainability in the oil 

and gas sector. 

In this review, the human capital 

management practices in downstream oil and 

gas organizations, training and competency 

development frameworks, and workforce 

transformation strategies are included in the 

scope of the review. The review’s objective 

is to investigate the existing studies 

associated with the human capital strategies, 

skills development initiatives, and workforce 

transformation practices in the oil and gas 

industry. The findings from this review may 

provide practical applications in various 

areas of the oil and gas sector, such as human 

resource management, workforce planning, 

employee training, and competency 

development programs. Certain limitations 

may affect the results of this review, 

including limited empirical data availability 

specific to the definitive industry, the rapidly 

evolving technological landscape may 

introduce challenges in the long-term 

relevance of many review findings, and the 

difficulty of generalizing results from one 

segment of the oil and gas sector to all other 

segments. 

A structure of balanced-review sections is 

given as follows: In Section 2, the research 

methodology is explained; in Section 3, the 

literature review is explored; in Section 4, the 

review summary is described; in Section 5, 

the conclusion is provided with future 

research. 

 

2. RESEARCH METHODOLOGY 

In this systematic review, the literature 

review methodology is used to explore the 

interrelationship between human capital 

strategies, skills development, Workforce 

transformation, and organizational resilience 

in the field of the downstream oil & gas 

sector. In this approach, the research studies 

related to workforce transformation and 

human capital management in the oil and gas 

industry are discussed. Also, under the 

research methodology, the RQs, article 

selection strategy, database sources, 

inclusion and exclusion criteria, and 

PRISMA review process are presented. 

 

2.1. DEVELOPED RQs  

Defining specific questions helps to narrow 

down the broad themes of workforce 

transformation and skills development into 

specific, measurable inquiries. RQs include:  

1. What are the significances of the 

downstream oil and gas sector? 

2. What are the types of theory used related 

to the objective? 

3. Mention the human capital strategies 

used in the downstream oil and gas 

sector. 
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4. What is the importance of training and 

competency development in Oil & Gas?  

5. How is the workforce transformation in 

Downstream Oil and Gas Organizations? 

 

2.2. Article Selection Strategy 

In a systematic review, the selection of 

articles is significant because only related 

studies are included in the systematic review 

process. This kind of strategy assists the 

researchers in recognizing correct research 

studies that particularly explore the 

workforce transformation, employee 

capability development, organizational 

resilience, digital transformation, and human 

capital management in the downstream oil 

and gas sector. This strategy is of 2 types: 

inclusion and exclusion criteria.  

 

2.3. Database Sources 

Databases, including Scopus, Science Direct, 

IEEE Xplore, and Web of Science, were used 

to find literature related to the relationship 

between human capital strategies, skills 

development, Workforce transformation, and 

organizational resilience in the field of the 

downstream oil & gas sector.  

 

2.4 Inclusion and Exclusion Criteria 

The inclusion criteria of research studies 

published between 2017 and 2026 focused on 

human capital management related to 

developing employee competency, 

transforming the workforce, adopting digital 

skills, adapting to Industry 4.0 and Industry 

5.0, building organizational resilience, and 

developing leaders and training them within 

the oil and gas industry. All studies that were 

unrelated to developing human capital 

strategies or workforce development within 

the oil and gas industry were excluded from 

the review. Also, excluded were any articles 

that were published prior to 2017, not peer-

reviewed, duplicates of another study, 

incomplete, or written in a language other 

than English. 

 

2.5 PRISMA Review Process 

The screening and selection of the articles 

followed the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines, so that there was a 

structured, transparent, and systematic 

process for the review. Figure 1 shows the 

PRISMA flowchart of the article selection 

process. 

 

 
Figure 1: PRISMA framework 



Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                      International Journal of Research and Review (ijrrjournal.com)  290 

Volume 13; Issue: 7; July 2026 

3. CONCEPTUAL AND INDUSTRY 

BACKGROUND 

The downstream oil and gas sector’s primary 

function is to convert crude oil into usable 

forms through the processes of refining, 

preparing for transportation, and distributing 

finished products to their final destinations 

[7]. Downstream oil and gas has traditionally 

been an industry, where firms have increased 

market power and established barriers to 

entry. The forces of digitalization, 

environmental sustainability, global 

competition, fluctuations in crude oil prices, 

and rapidly changing expectations for 

workforces are now creating challenges [8]. 

To respond to these challenges, there is a 

need to develop effective human capital 

strategies that support organizations’ ability 

to respond to rapidly changing market 

conditions. Human capital strategies 

employed in the downstream oil and gas 

industry include: workforce planning, 

employee development, succession planning, 

diversity and inclusion, employee 

engagement, and performance management 

[9]. The development of employee skills is 

increasingly important due to rapid 

technological advancement associated with 

digital technology. Workforce 

transformation in the downstream is affected 

by energy transition, sustainability, and the 

growing need for agility and technology [10].  

 

3.1. Overview of the Downstream Oil and 

Gas Sector 

The downstream oil and gas industry 

involves the final stages of processing and 

selling petroleum products. This sector 

includes refining crude oil into usable 

products like gasoline, diesel, and jet fuel, 

producing petrochemicals used in a variety of 

consumer and industrial products, and 

distributing and marketing these refined 

products to consumers and businesses [11].  

Human error, including exhaustion, 

distraction, and insufficient training, was the 

main cause of accidents in downstream oil 

and gas construction projects (refineries, 

petrochemical plants, and pipelines). The 

study investigated the major safety elements 

that led to accidents in downstream oil and 

gas development projects [12]. The results 

provided insights into the important safety 

factors in Malaysia's oil and gas construction 

sector and could help advance the field's 

theoretical and practical aspects of 

construction safety. Supply Chain 

Sustainability (SCS), which examined 

environmental, social, and economic effects 

beyond simply procuring oil, was crucial to 

downstream oil and gas refining, processing, 

and distribution—aside from accidents. The 

study [13] examined the SCS practices of oil 

servicing companies in Nigeria's oil and gas 

industry's downstream sector. The findings 

demonstrated that oil servicing firms' supply 

chain management strategies for creating, 

manufacturing, selling, shipping, and 

maintaining their clients' products rarely take 

sustainability standards into account. 

Further, the Safety Risk Factors (SRFs) and 

adaptation measures were explored in the 

downstream oil and gas industry in the study 

[14]. It was found that SRFs, such as fire and 

explosion hazards, were the most critical, 

followed by slips, trips, and falls, confined 

space, motor and vehicle accidents, and 

injuries. The study revealed that increasing 

safety awareness and empowering key staff 

might be an effective way of mitigating the 

safety risks. 

Additionally, the innovation and competitive 

advantage in Nigeria's deregulated 

downstream sector of the oil and gas industry 

were explored [15]. Study [15] showed a 

positive relationship between process 

innovation, marketing innovation, business 

model innovation, and competitive 

advantage, with marketing innovation 

indicating the strongest effect. Also, the 

community engagement, health and safety 

costs, and financial performance of listed 

natural resource and downstream oil and gas 

firms in Nigeria were investigated in the 

study [16]. Data were sourced from the 

annual reports and financial statements of 

thirteen firms listed on the Nigerian 

exchange group. The findings revealed that 

neither community engagement nor health 

and safety costs individually exerted a 
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statistically significant effect on return on 

assets. Further, the effect of corporate 

environmental performance and community 

engagement on the financial performance of 

listed extractive industries firms and 

downstream oil and gas firms in Nigeria was 

explained in the study [17]. Study [17] found 

that both corporate environmental 

performance cost and community 

engagement cost were not significant in 

affecting the return on assets of sample firms. 

Moreover, the implementation of the fourth 

industrial revolution 4.0 technologies in 

Tanzania’s downstream oil and gas 

industries was explained in the study [18]. 

The results indicated that oil and gas 

industries in Tanzania were not adequately 

implementing these technologies, as they 

were at the medium level, necessitating more 

effort on their integration into downstream 

oil and gas operations to reach the highest 

level of their implementation.  

Also, environmental and economic reporting 

directly influenced the financial performance 

of listed downstream oil and gas companies, 

with studies showing that environmental 

sustainability reporting significantly 

influenced firm value and return on assets. In 

the study [19], the effect of environmental 

and economic reporting on the financial 

performance of listed oil and gas companies 

(downstream sector) in Nigeria was 

explored. The results revealed that 

environmental reporting and economic 

reporting had insignificant and significant 

effects on the net profit margin of listed oil 

and gas companies in Nigeria, respectively. 

The study [20] then examined the operational 

effectiveness and adoption of the Digital 

Supply Chain (DSC) by downstream oil and 

gas industries in Rivers State. The correlation 

was positive, suggesting that the use of DSC 

chains improved decentralized management. 

The results of the study [20] showed a strong 

beneficial relationship between operational 

efficiency and DSC adoption of downstream 

oil and gas firms in Rivers State. This 

outcome was consistent with an increasing 

amount of research that emphasized how 

digital technologies could improve supply 

chain performance, especially in intricate and 

logistically demanding industries like oil and 

gas. Further, it is essential to discuss the most 

significant parameters and insights used in 

the research studies of the downstream oil 

and gas sector, which are tabulated in Table 

1. 

 

In Table 1, most studies employed 

descriptive statistics, correlation analysis, 

regression analysis, and structural equation 

modeling to evaluate relationships between 

operational practices and organizational 

performance. Sample sizes ranged from 9 

companies to 263 participants, indicating 

variation in the study’s scope. Significant p-

values below 0.05 in several studies, such as 

those by Ahsan, et al [12]., Sunday, et al 

[17]., Mwinyi, et al [18]., and Roseline, et al 

[20]., indicated statistically meaningful 

relationships between the examined 

variables. Mean values, such as ROA and 

operational indicators, demonstrated 

moderate organizational performance across 

firms. Correlation coefficients varied with 

Roseline, et al [20], showing a strong 

positive correlation (0.717). The studies 

collectively highlighted major challenges, 

including infrastructure deficits, high 

operational costs, price volatility, inadequate 

ESG reporting standards, legacy system 

integration, and balancing community 

engagement with profitability and 

sustainability goals. 
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Table 1: Most significant parameters and insights used in the research studies of the downstream oil and gas sector 

Author'

s name 

Methods used Samples Mean values Significance 

(p-value)  

F-

statistic 

Correlatio

n 

coefficient 

Standard 

Deviation 

(SD) 

Chi-square 

value 

Challenges 

Ahsan, 

et al [12] 

Exploratory Factor 

Analysis (EFA) and 

Structural Equation 

Modeling (SEM)  

263 

legitimate 

participants 

Nil Less than 

0.05 

Nil Nil Nil 11520.7 Managing high-risk 

operations and 

overcoming cost-driven 

shortcuts 

Ifere, et 

al [15] 

Descriptive statistics 81 senior 

managemen

t employees  

4.24 Nil Nil Nil 0.85 Nil Intense price volatility 

and infrastructure deficits 

impacted distribution 

efficiency 

Karimu, 

et al [16] 

Descriptive statistics, 

correlation analysis, 

variance inflation 

factor tests, and 

Hausman 

specification test 

13 firms Return On 

Assets 

(ROA): 

3.894 per 

cent 

0.3631 7.943 0.0736 8.561 8.784 Balancing high, often 

mandatory, community 

engagement 

Sunday, 

et al [17] 

Descriptive statistics, 

correlation analysis, 

and random effect 

regression tests 

12 firms ROA: 4.24 Below the 

0.05 level 

80.7753

7 

0.18 8.34 3.951629 Insignificant statistical 

impact of 

environmental/communit

y costs on profitability  

Mwinyi, 

et al [18] 

Survey method 100 

respondents 

Refining 

(4.93), 

storage 

(4.73), 

transportatio

n (4.17), and 

distribution 

(4.64) 

p<0.05 Nil Nil 0.372 

(Strategic 

Infrastructur

e and 

Technology 

Investment) 

Nil Technical infrastructure 

deficits, high capital 

costs, and a lack of 

skilled human capital 

Ibrahim, 

et al [19] 

Descriptive statistics 

and correlation and 

regression analyses  

9 

companies 

0.40741 0.6339 0 0.0.00738 4.297332 9.01789 Inconsistent reporting 

standards and a lack of 

mandatory and 

standardized ESG 

frameworks 

Roseline

, et al 

[20] 

Pearson Product-

Moment Correlation 

statistics 

145 

managers  

Nil p = 0.000 < 

0.05 

Nil 0.717 Nil Nil High initial costs and 

legacy system integration 
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3.2 Theoretical Foundations 

There are 3 types of theory used in the 

research objective. Human Capital Theory, 

Resource-Based View Theory, and Dynamic 

Capability Theory are the types of theories. 

These three theories are commonly 

integrated in the oil and gas industry to 

analyze competitive advantage. 

 

Human Capital Theory 

Human Capital Theory (HCT) in the oil and 

gas industry treats employee skills, 

knowledge, and experience as vital 

intangible assets that drive productivity, 

innovation, and safety [21]. HCT is a 

foundational concept in economics and 

sociology that emphasises the role of 

education, skills, and training in enhancing 

worker productivity and economic growth. 

In the research study [22], the manpower 

development programmes and employee 

productivity in selected oil and gas firms in 

Bayelsa State using HCT were explored. 

Based on these findings, the study 

recommended that oil and gas firms should 

increase and sustain investment in 

continuous manpower development 

programmes to further enhance employee 

productivity. Overall, the HCT provided a 

strong theoretical foundation for examining 

manpower development and its influence on 

productivity, particularly in the context of 

selected oil and gas firms in Bayelsa State. 

 

Resource-Based View Theory 

The Resource-Based View (RBV) in the oil 

and gas industry focuses on achieving 

sustainable competitive advantage by 

leveraging internal, unique, and valuable 

resources, such as high-quality reserves, 

advanced drilling technologies, and 

specialized technical expertise. 

In a recent study on environmental 

accounting costs and financial performance 

for oil and gas companies in Nigeria, the 

interconnection between the Resource-

Based-View Theory (RBV), Stakeholder 

Theory, and Legitimacy Theory was 

analyzed. The results indicated that there was 

a strong positive relationship between 

environmental accountability costs and 

financial performance. Therefore, those 

companies that entered into environmental 

contracts eventually could receive higher 

levels of profitability [23]. The impact of 

strategic environmental management 

capabilities on the competitiveness of an oil 

and gas industry's supply chain, as an 

empirical evaluation of the natural resource-

based view of firms, was examined in the 

study [24]. The findings showed that the 

O&G companies' environmental 

competitiveness was positively impacted by 

the three SEMCs. 

 

Dynamic Capability Theory 

Dynamic capability theory in the oil and gas 

industry focuses on how companies sense 

opportunities/threats, seize advanced 

opportunities, and reconfigure assets to 

sustain competitive advantage amidst high 

volatility, energy transitions, and 

technological shifts. 

In the research study [25], the achievement 

of agility and dynamic capabilities on 

sustainable performance, with the evidence 

from the oil and gas sector, was explored. 

Research found that TMT commitment and 

leadership agility development of field agile 

leaders, directly and indirectly, played a 

significant role in the Indonesian oil and gas 

sector. Leadership agility development had a 

strong influence on the field. Further, in the 

study [26], the knowledge management and 

dynamic capabilities of the upstream oil and 

gas sector in the era of normal, with the 

moderating effect of innovation strategy, 

were investigated. Findings revealed that 

innovation strategy significantly moderated 

the relationship between knowledge 

management and dynamic capabilities of the 

upstream oil and gas sector. 

 

4. LITERATURE REVIEW AND 

THEMATIC ANALYSIS 

4.1. Human Capital Strategies in Oil and 

Gas 

Developing human capital is central to most 

oil & gas companies. Oil & gas companies 

rolled out many initiatives for the overall 
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development of the workforce that helped 

employees to keep up with the current 

technology, as well as business and soft skills 

[27]. The implementation of effective human 

capital development strategies became 

essential for organizations aimed at 

achieving sustainability. Research revealed 

that leadership practices significantly 

influenced sustainable human capital 

development by fostering a culture of 

learning and environmental responsibility 

[28].  

In the study [29], the valuable sources of 

sustainable competitive advantage in the oil 

& gas sector through strategic human capital 

management were explored.  Data gathered 

from the survey questionnaire were tallied 

and analyzed using SPSS. The findings 

revealed that the job compensation package 

and strategy dashboard were significantly 

correlated with employee skills and 

employee roles. Additionally, the impact of 

HR practices on employee retention in 

Oman's oil and gas industries was examined 

in the study [30]. This study's main objective 

was to examine the existing HRM practices 

used by Oman's oil and gas industries and 

evaluate strategies for retaining human 

resources in these businesses. The majority 

of respondents in Oman's oil and gas industry 

were found to support the company's 

personnel retention strategy and human 

resource practices. Furthermore, the strategic 

talent management and employee retention 

of oil and gas servicing firms in Rivers State 

were explored in the study [31]. The findings 

underscored the importance of structured 

recruitment, training, career development, 

and succession planning in fostering 

workforce stability within specialized and 

competitive industries. The strategic 

employee engagement and organizational 

sustainability of multinational oil and gas 

corporations in Rivers State, Nigeria, were 

also included in the study [32]. A 

standardized questionnaire on a 5-point 

Likert scale was used to gather primary data. 

According to a study [32], strategic 

employee engagement—in particular, 

leadership commitment and compensation 

systems—was essential for improving 

financial sustainability. In order to maintain 

financial performance, oil and gas companies 

enhanced work-life balance programs, 

increased leadership engagement tactics, and 

put in place structured reward systems. 

Moreover, the workplace diversity 

management and employee engagement in 

the oil and Gas industry in Nigeria were 

explored in the study [33]. Employee 

performance was positively influenced by 

cultural factors, and cultural diversity among 

employees could yield some valuable 

insights in an organization. Furthermore, in 

the study [34], the health, safety, and 

environment culture in the United Arab 

Emirates oil and gas industry was assessed. 

The findings revealed that the interviewees 

viewed HSE culture as a descriptive term, a 

causal phenomenon, a systemic approach, or 

a legal requirement/obligation. Additionally, 

in the study [35], the health and safety 

training and employee performance in oil and 

gas companies in Rivers State, Nigeria, were 

explained. The hypotheses were tested using 

the spearman rank order correlation 

coefficient. The findings of the study 

revealed that there was a significant and 

positive relationship between health and 

safety training and employee performance in 

oil and gas companies in Rivers State, 

Nigeria. Also, in the study [36], the 

enhancement of employees’ performance via 

professional training and development in oil 

and gas companies operating in Yemen was 

explored. The results of the study showed 

that training had an obvious and positive 

effect on employee performance in Yemen’s 

oil and gas companies, and their performance 

was influenced by the training. The 

relationship between training and employee 

performance affirmed that it was beneficial 

to implement a successful training program 

at oil and gas companies in Yemen. 

Talent management in Oil and Gas (O&G) 

firms is a critical strategic function focused 

on attracting, developing, and retaining 

specialized skills amidst industry volatility, 

an aging workforce, and the energy 

transition. Talent management and workers’ 



Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                    International Journal of Research and Review (ijrrjournal.com)    295 

Volume 13; Issue: 7; July 2026 

commitment to oil & gas firms in Nigeria 

were explained in the study [37]. Talent 

management had a significant positive 

relationship with workers' commitment. It 

was concluded that talent management, 

measured in terms of talent attraction, talent 

development, and talent retention, promoted 

workers' commitment in oil and gas firms in 

Nigeria. In the other study [38], the talent 

management strategies on employee 

performance in the Nigerian oil and gas 

industry, as a comparative study of 

generational differences, were explored. 

Research findings indicated that corporations 

ought not to excessively concentrate on 

intergenerational disparities while 

formulating human resources management 

tactics. Other than talent management, the 

Corporate Social Responsibility (CSR) in the 

oil and gas industry was critical for managing 

Environmental, Social, and Governance 

(ESG) impacts, addressing climate change, 

and maintaining "social license to operate". 

The effect of CSR on corporate performance 

in the oil and gas industry was explored in the 

study [39]. Data were collected by means of 

a self-administered survey questionnaire. 

The study results showed that CSR to 

employee dimensions played an important 

role in corporate performance. Results of the 

study showed that employees preferred to 

work in socially responsible corporates were 

positively affected by CSR to society, the 

natural environment, next generations, non-

governmental organizations, employees, and 

customers. In the other study [40], the CSR 

and earnings per share of oil &gas companies 

in Nigeria were explained. The total 

enumeration sampling technique was 

adopted for the study, and descriptive and 

inferential statistics were used to analyze the 

data. CSR had no significant effect on the 

earnings per share of oil & gas companies in 

Nigeria. The study recommended that 

policies should be made for oil and gas 

companies to report mandatorily about their 

corporate social responsibilities in their 

annual reports. Finally, the sustaining oil and 

gas multinational operations through 

corporate social responsibility practices and 

the relationship between CSR and financial 

performance in the oil and gas sector were 

explored in the studies [41] & [42]. The 

Hausman test did not show any correlation 

between the unobserved person-specific 

random effects and the independent 

variables. Therefore, the random effects 

model was accepted for the estimation of the 

panel data model [41]. Outcomes of the study 

carried important managerial and practical 

implications for oil and gas firms, which fell 

in the business case. The study [42] only 

considered three dimensions for economic 

CSR, such as economic responsibility 

towards owners, economic responsibility 

towards customers, and economic 

citizenship. Furthermore, it is essential to 

explain the significance of human capital 

strategies in oil and gas in the discussed 

research studies, which is shown in Table 2. 
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Table 2: Significance of Human Capital Strategies in Oil and Gas in the discussed research studies 

Methods strategies Samples Cronbach's 

Alpha 

t-statistics Mean Significance (p-

value)  

R 

Square 

Standard 

error 

Challenges Ref 

Questionnaire-

based method 

Employee 

retention 

50 samples 0.976 Nil Nil 0 0.997 0.04304 High turnover rates 

and balancing 

Omanization goals 

with the need for 

skilled expatriates 

[30] 

Quantitative 

research design 

Talent 

management 

302 study 

elements 

above 0.70 11.065 0 0 0.579 0.428 High employee 

turnover and loss of 

technical expertise 

[31] 

Pearson 

correlation 

analysis and 

multiple 

regression 

technique 

Employee 

Engagement  

320 staff of 

Shell Petroleum 

Development 

Company 

(SPDC) 

0.705 Nil 3.8362 p-value > 0.05 0.153787 0.795905 Ingrained ethnic, 

gender, and 

regional biases and 

complex 

communicational 

barriers 

[33] 

Quantitative 

technique 

Employees’ 

Performance  

 150 

questionnaires 

0.958 47.17 Nil 0 Nil Nil Limited financial 

resources and a lack 

of qualified training 

evaluation methods 

[36] 

Questionnaire-

based method 

CSR 339 usable 

responses 

Nil 1.96 Nil  Less than 0.001 Nil Nil Aligning high 

operational 

emissions with 

sustainability goals 

[39] 

Enumeration 

sampling 

technique 

CSR 8 oil and gas 

companies 

Nil 1.77 Earnings 

Per Share 

(EPS): 

0.756 

0. 4528 0.2579 Environmental 

Accounting 

(EA): 28.108 

Balancing high 

operational costs 

was difficult 

[40] 

Mixed 

qualitative and 

quantitative 

techniques  

CSR 9 oil and gas 

multinationals 

Nil 0.773861 1 0.05 0.231583 0.045621 Managing the high 

costs of sustainable 

technology was 

difficult 

[41] 

Quantitative and 

survey method 

CSR 26 oil and gas 

manufacturing 

and marketing 

companies 

0.809 0.635 Nil 0 Nil 0.55792 Effectively 

measuring impact 

was difficult 

[42] 
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The most widely used methods across the 

studies were questionnaire-based and 

quantitative approaches to assess strategy 

outcomes, such as employee retention, talent 

management, employee engagement, 

employee performance, and CSR. The 

sample sizes ranged from 8 companies to 339 

respondents; thus, they included both large-

scale and small-scale studies. Cronbach’s 

Alpha from the above-mentioned studies 

demonstrated a high level of reliability with 

respect to the data collected. Therefore, there 

was good reliability associated with the data. 

Many of the studies also showed statistically 

significant relationships in establishing the 

effectiveness of human capital practices on 

organizational outcomes using t-statistics, p-

values, and R-squared values. The common 

challenges reported were: high employee 

turnover, lack of technical skills, 

communication barriers, limited financial 

resources available to support human capital 

initiatives, and difficulties in measuring the 

financial impact of CSR on the organization. 

 

4.2. Training and Competency 

Development in Oil & Gas 

Training and competency development in the 

oil & gas industry focuses on creating a safe, 

technically proficient workforce through 

structured learning, covering upstream to 

downstream operations, HSE compliance, 

and digital transformation. Competency-

based development is a significant part of 

training and development; also, it has been 

adopted in one form or another by a number 

of companies and industry organizations 

[43]. 

The transformation of the personnel training 

system for oil and gas projects in the Russian 

Arctic was investigated in the research paper 

[44]. The study's findings demonstrated that 

preparing employees for employment in the 

Arctic had unique requirements and 

frequently deviated from the general 

guidelines for guaranteeing the educational 

process. Global trends in "Arctic personnel" 

training demonstrated the need for an 

interdisciplinary approach, a foundational 

understanding of the natural sciences, and an 

examination of the region's sociocultural 

peculiarities. The study [45] suggested that 

specific goals, intensive training, motivation, 

and skilled experts ought to achieve a 

successful competency model and competent 

employees. Furthermore, the well service rig 

utilization for competency-based training in 

the oil and gas energy sector was explored in 

the study [46]. The findings indicated that 

Rig #99 played a critical role in developing 

the competencies necessary for well service, 

aligning with the SKKNI standards, and 

fulfilling the demand for qualified personnel 

in Indonesia's oil and gas industry. 

Furthermore, the impact of intensive training 

and quality assessment on the core 

competency of oil and gas employees in 

Yemen Petroleum companies was explored 

in the study [47]. The result of data 

interpretation provided affirmation of a 

significant positive effect of intensive 

training on employees' core competence, 

with limited specific gaps in safety issues as 

well as troubleshooting, and recommended 

an action plan to bridge such gaps.  Also, in 

the study [48], the training and development 

of human resources for the oil and gas 

industry in Indonesian good governance 

were explored. The purpose of the study was 

to ascertain, characterize, and evaluate how 

the Musi Banyuasin district’s job seekers 

were served by the training. The study’s 

findings indicated that the best possible 

training and development programs for job 

seekers in the Musi Banyuasin district 

provided the provision of apprenticeships 

and on-the-job training for qualified and 

certified human resources in the oil and gas 

industry. Finally, the green human resource 

competency mechanisms: moderator role 

between green supply chain and the oil and 

gas industry environmental performance and 

core competencies of a global oil and gas 

company as a qualitative analysis were 

investigated in the studies [49] & [50]. There 

was a significant moderating effect between 

EP and GSCM, with GHR competency 

mechanisms decreasing the occurrence of 

negative environmental impacts associated 

with O&G operations [49].  The study [50] 
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identified core competencies and highlighted 

the benefits of core competencies as well as 

the development of core competencies in an 

oil and gas company in Malaysia. Also, it is 

essential to explain the significance of 

training and competency development in oil 

and gas in the discussed research studies, as 

shown in Table 3. 

 
Table 3: Significance of training and competency development in Oil and Gas in the discussed research 

studies 
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✓ 

  30 samples Russian 

arctic 

5-10 

years 

Nil Nil Nil The energy sector was 

not used within the 

upstream sector. 

[44] 

✓

 

 ✓ 350 trainees Not 

specified 

2 year 23.90% 0 0.04 There was no 

significant 

relationship between 

core competence and 

skill pool experts. 

[45] 

 
✓ 

 ✓ 350 trainees Yemen 5 years 23.90% 0.01 0.042 Limited specific gaps 

in safety issues. 

[47] 

 
✓ 

  606 

participants 

Indonesia 14-90 

days 

Nil Nil Nil Absorption of local 

workers was very 

minimal. 

[48] 

  ✓ 254 

participants 

Not 

specified 

Nil 0.42% 0.001 0.015 Limited samples in 

studies. 

[49] 

   ✓ Not 

specified 

Malaysia 4-5 

years 

Nil 0.999 Nil Lack of studies on 

core competence. 

[50] 

✓: included and : excluded 
 

According to Table 3, the research conducted 

on training efficiency and workforce or 

employee competencies was related to two 

industries: energy and oil. There was a fairly 

large variation in sample sizes; the smallest 

variation was just 30, and the largest 

variation was 606 participants. Additionally, 

the duration of studies also varied widely, 

with study durations being as short as 14 to 

90 days and as long as 10 years. The majority 

of studies reported moderate variance (e.g., 

23.90% & 0.42%), indicating how 

competency and/or training impacted 

organizational outcomes. The majority of 

studies indicated some kind of relationship 

between competencies developed through 

training and examples of low to no 

correlation in training vs. competency 

development. There were a lot of common 

difficulties recognized across the published 

literature, including smaller sample sizes, a 

lack of research related to safety, and a weak 

to no relationship between competency 

frameworks and expert skill pools in the 

industry. 

 

4.3 Skills Development for Digitalization 

and Energy Transition 

Skills development for the twin transition of 

digitalization and energy requires a 

multidisciplinary approach, blending 

technical expertise in renewable energy with 

digital proficiency in data analytics, AI, and 

smart systems. The rapid pace of 

technological change necessitates immediate 

action on upskilling, lifelong learning, and 

curriculum updates to bridge critical skill 

gaps [51]. 

In the research study [52], the skill gap 

bridged in energy transition towards a 

sustainable workforce development was 

explained. The findings showed that a 

successful energy transition required focused 

investments in education and training that 
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were tailored to the demands of the latest 

technologies. Additionally, the study's 

findings [53] contributed to the expanding 

amount of information regarding the energy 

sector's transformation. Other academics 

were given a thorough introduction to the 

variety of strategic tools that could be 

employed in a program for digital 

transformation by the overview of the 

strategic tools. Despite obstacles brought on 

by the industry's compartmentalized 

organizational structure, the study's results 

[54] also emphasized the vital need for 

cooperative efforts to close skill and 

expertise gaps.  

Moreover, the sustainability-based strategic 

framework for digital transformation in the 

oil and gas industry was explored in the study 

[55]. The findings underscored the pivotal 

role of digital technologies in improving 

efficiency, safety, and sustainability. Also, 

they highlighted the importance of strong 

leadership and workforce development. 

Organizational resistance to change, a severe 

lack of digital skills, and the difficulties of 

integrating advanced technologies were 

among the issues noted. Additionally, the 

study examined digitalization and the future 

of employment using Canadian offshore oil 

and gas drilling jobs as a case study [56]. To 

evaluate the suggested algorithm's resilience 

to changes in the feature values and 

weighting factors, a sensitivity analysis was 

carried out. Only one job survived after 2058, 

followed by three distinct job merging 

pathways when feature values and weighting 

factors were altered by up to ±20% of their 

initial values, while the other jobs stayed the 

same. Finally, the management of a 

sustainable development of the oil and gas 

sector in the context of digitalization was 

explored in the study [57]. Based on the 

simulation results, interdependencies of two 

key aspects of the study, the sustainable 

development of the oil and gas sector and its 

digital transformation, were observed. 
 

4.4 Workforce Transformation in 

Downstream Oil and Gas Organizations 

Workforce transformation in the downstream 

oil and gas industry (refining, 

petrochemicals, and distribution) is driven by 

three urgent needs: the need for companies to 

quickly integrate digital technology, the need 

to accelerate the energy transition, and the 

need to close the significant generational 

talent gap [58]. Companies are transitioning 

from rigid, volume-driven operations to 

flexible, technology-enabled operations, 

which ultimately require their workforces to 

quickly adapt in order to survive [59]. 

The effects of AI on the workforce of the 

future were examined in the research study 

[60], which focused on the oil and gas 

industry.  The results of the study indicated 

that AI affected the workforce in both 

positive and negative ways. In addition to 

creating job opportunities in high-tech 

industries like data science, cybersecurity, 

and AI monitoring, automation took over 

more repetitive and ordinary work, which 

raised concerns about job losses. 

Furthermore, in the study [61], the industry 

transformation with digitalization and 

automation in oil and gas wells was explored. 

Results highlighted the potential for 

improved well performance, reduced 

environmental impact, and enhanced 

reservoir management through the 

integration of digitalization and automation 

in oil and gas wells. In the other study [62], 

the U.S. oil and gas extraction workforce 

with public data was investigated.  It was 

shown that this workforce was divided 

between lead and specialized employers; 

also, the characteristics and working 

conditions of these two groups differed 

significantly. Similarly, the urgency of the 

fiscal pressures that faced Middle Eastern 

oil-producing states meant that policymakers 

no longer had the luxury of the slow pace of 

incremental change that characterized 

previous episodes of reform in GCC states 

[63]. Also, by facilitating the transfer of 

clean technology to developing countries 

destitute of advanced technological 

capabilities, operations in the manufacturing 

sector, the transport sector, and the oil and 

gas sector significantly reduced emissions in 

such countries [64].  Moreover, the research 

study [65] indicated that having a significant 
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number of women on senior executive teams 

could improve decision-making. Also, it is 

essential to explain the significance of 

workforce transformation in downstream oil 

and gas organizations in the discussed 

research studies, as shown in Table 4. 

 

In Table 4, the significance of workforce 

transformation within downstream oil & gas 

entities is outlined through a variety of 

research endeavours and evaluations that 

have occurred throughout the world, 

including observational, applied research, 

and experimental evaluation methods. 

Examples of study sites included Malaysia, 

Abu Dhabi, Dubai, and the USA, with 

sample sizes ranging from single workforce 

groups to approximately 261,000 

individuals. Findings indicated that there was 

a clear relationship between workforce 

transformation, operational efficiencies, and 

organizational sustainability in the upstream 

oil and gas industries. Conversely, major 

challenges for workforce transformation 

were technological adaptation challenges, 

data integration barriers, limited access to 

information, economic complexity 

constraints, workforce fluctuations, and poor 

internal networking systems. 

 

4.5 Developing Organizational Resilience 

in Oil and Gas Organizations 

Establishing organizational resilience for 

businesses within the oil and gas sector can 

be characterized to predict, respond, and 

recover from disruptions (operationally, 

environmentally, economically, and 

technologically) [66]. This also helps to 

develop any further resilience required by 

having a strategic focus that incorporates risk 

management, skilled workers, digital 

innovation, safe work cultures, and 

sustainable business practices into both their 

daily operation and long-term planning 

process [67]. 

The human resource succession planning and 

resilience of multinational oil and gas 

producing firms in Nigeria were investigated 

in the research study [68]. The results of this 

study demonstrated a moderately significant 

positive correlation between the resilience of 

multinational oil and gas producing 

corporations in Nigeria and human resource 

succession planning. The resilience metric 

(situation awareness) was, in fact, greatly 

impacted by human resource succession 

planning. The results of the study [69] 

demonstrated that both organizational 

structure and adversity quotient had a 

significant direct positive effect on employee 

performance, and both significantly 

influenced work motivation. However, work 

motivation did not have a significant effect 

on employee performance, indicating that the 

mediating role of work motivation was not 

supported. Findings of the study [70] 

indicated the importance of strengthening 

mental resilience and social support in efforts 

to maintain the psychological well-being of 

oil and gas workers facing high work 

pressure. Furthermore, in the study [71], the 

competence planning and resilience of 

quoted oil and gas companies in South-

South, Nigeria, were explained. Empirical 

findings revealed that there was a positive 

and significant relationship between 

competence planning and organizational 

resilience.  

Moreover, the highly reliable organisations 

and sustainability risk management with the 

safety cultures in the Nigerian oil and gas 

supply chain sector were explored in the 

study [72]. The findings revealed that 

stakeholder risk perception influenced 

sustainability risk management. However, 

variations in risk prioritisation between 

internal and external stakeholders remained a 

challenge. At the end, the resilient 

organization with the lessons learned from 

the oil and gas sector in Qatar was explored 

in the study [73]. The results showed ten 

REIs contributing to the organization’s 

resilience and the top four most important 

Resilience Dimensions (RDs).  Also, it is 

essential to explain the organizational 

resilience in oil and gas organizations in the 

discussed research studies, as shown in Table 

5. 
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Table 4: Importance of workforce transformation in downstream oil and gas organizations in the discussed research studies 

Study Type Location Samples Gender Duration Cost O&G 

sector % 

Age 

distribution 

Challenges Ref 

Applied research 

study 

Malaysia 385 individuals Not 

specified 

20 years Nil 20% 18-24 years Obstacles in data 

integration and 

technological uptake. 

[60] 

Observational 

study 

Not 

specified 

Not specified Men and 

women  

Not 

specified 

Cost 

effective 

Nil Nil Adaptability and 

maintenance constraints. 

[61] 

Experimental 

evaluation 

United 

States 

261805 workers Not 

specified 

2000-2022 Nil Nil Nil Fluctuations in lead-

specific workforces. 

[62] 

Applied research 

study 

Abudhabi 54% Indians Men 2000 to 

2010 

12-15% tax 12% Nil Limited freedom to access 

the information. 

[63] 

Applied research 

study 

Dubai Not specified Not 

specified 

2010 to 

2019 

Nil 10% Nil Limited economic 

complexity. 

[64] 

Observational 

study 

Not 

specified 

35% women graduates & 

57% college graduates 

Women Not 

specified 

15% interest 

returns 

Nil Graduates (over 

18years) 

Limited internal networks. [65] 

 
Table 5: Organizational Resilience in Oil and Gas Organizations in the discussed research studies 

Study type Location Resilience Samples Cronbach 

Alpha 

Significance (p-

value) 

SD Correlation 

coefficient 

Challenges Ref 

Analytical 

study 

Nigeria Corporate 

Organizational 

Resilience 

52 oil and gas 

producing companies 

0.7 Less than the level 

of significance 

(0.05) 

1.556 0.502 Managing cultural 

differences was 

complex 

[68] 

Quantitative 

study 

Indonesia Organizational 

Resilience and 

Economic Resilience 

80 respondents 0.899 p=0.003 Nil 0.379 Supply Chain 

Limitations and Local 

Capability 

[69] 

Analytical 

study 

Not 

specified 

Mental Resilience and 

Organizational 

Resilience 

200 oil and gas workers 0.842 (p) > 0.05 Nil 0.521 High-stakes 

environments 

[70] 

Analytical 

study 

Nigeria Organizational 

Resilience 

222 respondents 0.840 0.05  Nil 99% 

confidence 

interval 

Volatility in oil prices 

and infrastructure 

deficits 

[71] 

Quantitative 

study 

Nigeria Organizational 

Resilience 

441 stakeholders Greater 

than 0.6 

5% 0.064 Nil Weak top-

management 

commitment 

[72] 

Quantitative 

study 

Qatar Organizational 

Resilience 

24 developed 

Resilience Engineering 

Indicators (REIs) 

0.8 0.05 Nil Nil Managing risks 

associated with an 

aging workforce 

[73] 



Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                       International Journal of Research and Review (ijrrjournal.com)     302 

Volume 13; Issue: 7; July 2026 

Table 5 provides a summary comparison of 

findings from various studies focused on 

organizational resilience for oil and gas-

related entities in different countries. Most 

researchers used analytical and quantitative 

research designs to evaluate resilience 

factors at the company level, employee level, 

and stakeholder level. The results indicated 

that Nigeria had the largest number of 

studies, which discussed topics like cultural 

variability, volatility in oil prices, 

deficiencies in infrastructure, and inadequate 

commitment from upper management within 

organizations. All of the studies, which 

reported data, had an acceptable level of 

reliability with the Cronbach Alpha values 

ranging from .700 to .899, indicating that the 

research instruments and methods used had 

adequate consistency. The correlation 

coefficient analysis provided for the 

resilience variables indicated moderate 

positive correlation between the variables, 

with correlation coefficients ranging from 

.379 to .521. Some of the most frequently 

reported common challenges were supply 

chain problems, risk created by an aging 

workforce, high-risk work environments, 

and local capability limitations. 

 

4.6 Future-Ready Workforce Strategies in 

the oil and gas sector 

Future-ready workforce strategies in the oil 

and gas sector focus on preparing employees 

and organizations to adapt to rapid 

technological advancements, energy 

transition demands, and evolving operational 

challenges. These strategies emphasize 

continuous upskilling and reskilling in areas 

like digital technologies, automation, 

artificial intelligence, cybersecurity, and 

sustainable energy practices to ensure 

workforce competitiveness and operational 

efficiency [74]. 

Factors impacting information sharing 

practices and their connection to 

organizational performance in the oil and gas 

sector were examined in the research study 

[75]. The findings of the study showed that 

there were important connections between 

the model constructs. The elements 

influencing knowledge sharing practices in 

the OG business were better understood as a 

result of this research. These results 

demonstrated how knowledge-sharing 

strategies improved organizational 

performance by lowering costs, fostering 

organizational expansion, and providing 

intangible advantages. Additionally, the 

results of the study [76] supported the 

statistical significance, showing that the oil 

and gas industry could successfully address 

its sustainability difficulties and maintain its 

competitiveness in the market by embracing 

digital innovation and applying circular 

economy principles. Fatigue and mental 

health could function as risk factors, 

although occupational pressures had a 

detrimental impact on safety behavior in the 

study [77]. Furthermore, in the study [78], all 

dimensions of GHRM (Green training and 

development, Green recruitment and 

selection, Green rewards and compensation, 

and Green performance management) 

showed significant and positive relationships 

with corporate sustainability. Likewise, 

leader support mediated the relationship 

between GHRM and corporate sustainability 

in the oil and gas industry.  

At the end, the quality management practices 

in the oil and gas industry and the diversity 

element that affected employee satisfaction 

in the workplace in the oil and gas industry 

were investigated in the research studies [79] 

& [80]. The results of this paper provided 

guidance for managers and practitioners in 

the oil and gas sector to implement the 

proposed 5-factor QMP model (Top 

management commitment, Employee 

involvement, Training and Development, 

Customer focus, and Supplier Quality 

Management), thereby improving 

organizational performance [79]. Analysis of 

study [80] indicated that there was a 

significant positive relationship between 

gender & ethnicity and education with 

employees’ satisfaction towards diversity at 

working place. Also, it is essential to explain 

the future-ready workforce strategies in the 

oil and gas sector in the discussed research 

studies, as shown in Table 6. 
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Table 6: Future-Ready Workforce Strategies in the oil and gas sector in the discussed research studies 

Location Sample Cronbach 

Alpha 

Significance 

(p-value) 

Future Work Strategies Challenges Ref 

Workforce 

diversity 

Leadership 

Development 

Knowledge 

Sharing 

Digital Skills 

Development 

Health, 

Safety, 

and Well-

being 

Canada 89 valid 

anonymous 

responses 

0.93 <0.001 ✓ ✓    Common method 

variance and reverse 

causality issues 

[74] 

Malaysia 203 responses 0.869 p < 0.05   ✓   The lack of 

knowledge 

sharing 

practices and the 

imminent loss of 

technical knowledge 

within the OG 

industry 

[75] 

Saudi 

Arabia 

348 executives 0.783 to 

0.983 

Nil    ✓  Proprietary data risks 

and Dual-mandate 

pressure 

[76] 

Kuwait 387 responses Nil 0.01     ✓ Roster and shift 

constraints 

[77] 

Nigeria 384 

respondents 

0.862 Nil  ✓    Role conflict 

pressures 

[78] 

Nil 340 

questionnaires 

0.85 0.677   ✓   Asset degradation 

risks 

[79] 

Saudi 

Arabia 

400 employees 0.781 Nil ✓     Multi-national 

communication 

barriers 

[80] 

✓: included and : excluded 
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This table looked at some of the studies on 

future-ready workforce strategies in the oil 

and gas industry across many parts of the 

world. These strategies included increasing 

the diversity of the workforce, developing 

leadership skills, sharing knowledge about 

the work that was done by the people within 

the organisation, having digital skills training 

to support technological advancement, and 

establishing best practice methods for 

supporting employee health, safety, and 

wellness. All studies were highly reliable 

with Cronbach's Alpha coefficients between 

0.781 and 0.983. Additionally, the majority 

of the studies showed statistically significant 

results due to their p-values being 

statistically significant. Some of the common 

barriers to implementing these initiatives 

identified by the studies were 

communication barriers, role conflict 

pressures, business proprietary information 

risk, and ineffective knowledge-sharing 

practices. 

 

5. REVIEW SUMMARY 

A systematic review conducted a thorough 

investigation of 80 studies and determined 

that workforce transformation and the 

development of human capital were critical 

components that ensured the sustainability 

and resilience of downstream oil and gas 

companies. The majority of these studies 

focused on highlighting digital competence, 

adaptive leadership, continuous learning, and 

strategic planning as important factors for 

dealing with the effects of technological 

disruption and market uncertainty. 

Additionally, research confirmed that 

organisations that used reskilling and 

developed talented employees had more 

operational flexibility and innovation 

capacity than those that did not implement 

such strategies. However, agencies within 

the downstream sector still struggled with 

difficulties in aligning workforce 

transformation initiatives with long-term 

goals of both sustainability and business 

strategy. Most of the existing literature 

investigated one or two of the isolated 

aspects of employee development (i.e., 

training, leadership, automation, or talent 

retention) rather than studies looking at all 

aspects as a whole when assessing the 

collective contribution of all these elements 

on an organisation’s overall resiliency level. 

In addition, there were a few studies 

investigating region-specific workforce 

challenges and identifying the impacts of 

energy transition policies on downstream 

organisations' workforce capability. 

Oil and gas companies in the downstream oil 

and gas sector were under pressure to prepare 

their workers for advanced technology and 

changes within the industry and society. 

While several organizations provided 

workforce transformation strategies in place, 

the lack of integrated implementation 

frameworks and performance metrics made 

them less than effective. The overall 

workforce transformation framework within 

the oil and gas companies in the downstream 

sector did not align with major human capital 

development, technological advancement, 

and organizational objectives. Many studies 

showed that companies were taking a 

fragmented approach to training and 

development. Consequently, training and 

development programs and initiatives did not 

meet operational requirements or the needs 

of the sector in the future. Furthermore, 

inadequate emphasis on organizational 

culture, lack of employee well-being, and 

lack of knowledge transfer systems were 

educational barriers in establishing resilient 

and future-ready downstream oil and gas 

organizations. Also, the search results of the 

review are shown via the graphical 

representation in Figure 2. 
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Figure 2: Graphical representation of the search results of the review 

 

6. CONCLUSION 

The systematic review investigated how 

human capital strategies, skills development, 

and workforce changes could help 

downstream oil and gas companies to prepare 

for an uncertain and unpredictable future. 

The review was carried out based on an 

extensive study of 80 articles examining how 

these types of businesses had adapted to 

advanced technologies, digitalization, 

sustainability, and changing workforce 

dynamics in the downstream space. The 

findings suggested that a transformational 

workforce varied significantly for an 

organization’s long-term success. However, 

this review had some limitations. The study 

focused on the use of secondary research 

material. Hence, it did not necessarily reflect 

all trends in the industry; also, it didn’t 

provide a comprehensive view of the 

workforce across all regions. The many 

different methodologies and organizational 

contexts among the studies reviewed made it 

difficult to compare their results directly. 

Future research will examine empirical 

studies of workforce transformation models, 

the effectiveness of digital reskilling, the 

adaptability of leadership, and measurable 

indicators of organizational resilience in the 

downstream petroleum industry. In addition, 

by conducting comparative studies of 

workforce development strategies across 

different areas and energy transition issues, 

researchers will have a more robust 

understanding of how to prepare for the 

future in terms of the workforce. 

 

Declaration by Authors 

Acknowledgement: None 

Source of Funding: None 

Conflict of Interest: No conflicts of interest 

declared. 

 
REFERENCES 

1. Musa Adekunle Adewoyin and Daniel Edet 

Isong, “Innovative Strategies for Enhancing 

Operational Efficiency in the Oil and Gas 

Industry and Beyond: A continuous 

Improvement Approach”, NIPES 

Proceedings in Science and Technology, pp. 

1-9, 2025. 

https://doi.org/10.379333/nipesproc/3.1.202

5.1  

2. Sudam Shinde, Mahavir Shetiya, Yuvraj 

Nalwade, Rustum Darade and Rahul 

Khandelwal, “Comparative study of 

Opportunities and Challenges in Oil and Gas 

Organizations: Global and Indian 

Perspective”, Journal of Computational 

Analysis and Applications, vol. 33, no. 8, pp. 

1-14, 2024. 

https://doi/10.48047/jocaaa.2024.33.08.334  

3. Dimitrios Dimitriou, Maria Sartzetaki, Aristi 

Karagkouni and Vasiliki Efstratiou, 

“Corporate Strategy for Sustainable 

Development in the Oil and Gas Industry: 

Drivers, Agility Mechanisms, and SDG 

Alignment”, Journal of Sustainability 

https://doi.org/10.379333/nipesproc/3.1.2025.1
https://doi.org/10.379333/nipesproc/3.1.2025.1
https://doi/10.48047/jocaaa.2024.33.08.334


Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                        International Journal of Research and Review (ijrrjournal.com)  306 

Volume 13; Issue: 7; July 2026 

Research, vol. 7, no. 3, pp. 1-32, 2025. 

https://doi.org/10.20900/jsr20250061  

4. David Ebamije Akpieyi, “Strategies for 

Human Capital Development in an Oil and 

Gas Organization”, Thesis, Walden 

University, 2024. 

https://scholarworks.waldenu.edu/cgi/viewc

ontent.cgi?article=17271&context=dissertati

ons  

5. Rajesh Sivaraman Iyer, Sanjaykumar L. 

Patil, Uttam M. Chaskar and Vinod K. 

Pachghare, “Next-Generation Predictive 

Maintenance: Transforming Oil & Gas with 

IoT-Driven Deep Learning and Industry 5.0 

Innovations”, 2025 International Conference 

on Computational Intelligence and 

Knowledge Economy (ICCIKE) November 

27-28, 2025, Amity University Dubai, UAE. 

https://doi.org/10.1109/ICCIKE67021.2025

.11318185   

6. Adetoyese Omoseebi, Adekoya Jayson and 

Winner Winston, “Skill Development: 

Training Programs to Equip Employees with 

Digital Skills Authors”, Research Gate, pp. 

1-30, 2023. 

https://www.researchgate.net/profile/Adetoy

ese-

Omoseebi/publication/389691208_Skill_De

velopment_Training_Programs_to_Equip_E

mployees_with_Digital_Skills/links/67cde6

0abab3d32d84405d53/Skill-Development-

Training-Programs-to-Equip-Employees-

with-Digital-Skills.pdf  

7. Hamed Ghoddusi, Hussein Moghaddam and 

Franz Wirl, “Going Downstream – An 

Economical Option for Oil and Gas 

Exporting Countries?”, Energy Policy, vol. 

161, pp. 1-35, 2022. 

https://doi.org/10.1016/j.enpol.2021.112487  

8. Billy Okoye, “New Frontiers For 

Downstream Petroleum Sector Competition 

And Market Access In Africa”, Abuja 

Journal of Business and Management, vol. 4, 

no. 1, pp. 1-10, 2026. 

https://doi.org/10.70118/ajbam-01-2026-016  

9. Khalil Al Balushi, “Navigating Energy 

Sector Transitions: The Vital Role of Human 

Resource Development From Oil And Gas 

To Renewable Sources”, Thesis, School Of 

Business And Management, 2024. 

10. Ahiamadu Jonathan Okirie, Eleba Frank 

Lawson and Nyekachi Olumati Ozuru, 

“Integrating Industry 4.0 and 5.0 

technologies for sustainable, resilient oil and 

gas production operations”, Advanced 

Manufacturing Research, pp. 1-24, 2026. 

https://doi.org/10.21595/amr.2026.25525  

11. Yahya T. Al-Janabi, “An Overview of 

Corrosion in Oil and Gas Industry: 

Upstream, Midstream, and Downstream 

Sectors”, Corrosion Inhibitors in the Oil and 

Gas Industry, pp. 1-38, 2020. 

https://onlinelibrary.wiley.com/doi/abs/10.1

002/9783527822140.ch1  

12. Ahsan Waqar, Idris Othman, Nasir Shafiq 

and Muhammad Shoaib Mansoor, 

“Evaluating the critical safety factors causing 

accidents in downstream oil and gas 

construction projects in Malaysia”, Ain 

Shams Engineering Journal, vol. 15, pp. 1-

15, 2024. 

https://doi.org/10.1016/j.asej.2023.102300  

13. Abba Adam, Norhayati Zakuan, Salisu Alh. 

Uba Ado A. Bichi. Usman Shettima, Saif, Ali 

M and Rajeh Bati Almasradi, “Supply Chain 

Sustainability Practices of Oil Servicing 

Firms in the Downstream Sector of Nigeria’s 

Oil and Gas Industry”, Journal of Economic 

Info (JEI), vol. 6, no. 4, pp. 11-14, 2019. 

14. Raj Shah, Mohamad Tyyab and Layth 

Kraidi, “Analyzing the Safety Risk Factors 

and Adaptation Measures in Downstream Oil 

and Gas Industry”, EPiC Series in Built 

Environment, vol. 4, pp. 1-9, 2023. 

15. Ifere, S. E and Anyaogu, S. O, “Innovation 

And Competitive Advantage In Nigeria's 

Deregulated Downstream Sector Of Oil And 

Gas Industry”, Unilag Journal Of Business, 

vol. 10, no. 1, pp. 1-12, 2024. 

16. Ibrahim Karimu Moses, Peter Ugbedeojo 

Nelson, Muhammed Idris Ogbike and Chika 

Ukwe Nnamdi, “Community Engagement, 

Health and Safety Costs And Financial 

Performance Of Listed Natural Resource 

And Downstream Oil And Gas Firms In 

Nigeria”, Journal of Interdisciplinary 

Postgraduate Research, vol. 2, no. 1, pp. 1-9, 

2026. 

17. Otse Sunday Unazi, Bemshima Benjamin 

Orbunde and Isaac Lambe, “Effect of 

Corporate Environmental Performance and 

Community Engagement on The Financial 

Performance of Listed Extractive Industries 

Firms and Downstream Oil and Gas Firms in 

Nigeria”, American International Journal of 

Business Management (AIJBM), vol. 8, no. 

6, pp. 1-14, 2025. 

18. Vitalis Mwinyi, “Implementation of the 

Fourth Industrial Revolution 4.0 

Technologies in Tanzania’s Downstream Oil 

https://doi.org/10.20900/jsr20250061
https://scholarworks.waldenu.edu/cgi/viewcontent.cgi?article=17271&context=dissertations
https://scholarworks.waldenu.edu/cgi/viewcontent.cgi?article=17271&context=dissertations
https://scholarworks.waldenu.edu/cgi/viewcontent.cgi?article=17271&context=dissertations
https://doi.org/10.1109/ICCIKE67021.2025.11318185
https://doi.org/10.1109/ICCIKE67021.2025.11318185
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://www.researchgate.net/profile/Adetoyese-Omoseebi/publication/389691208_Skill_Development_Training_Programs_to_Equip_Employees_with_Digital_Skills/links/67cde60abab3d32d84405d53/Skill-Development-Training-Programs-to-Equip-Employees-with-Digital-Skills.pdf
https://doi.org/10.1016/j.enpol.2021.112487
https://doi.org/10.70118/ajbam-01-2026-016
https://doi.org/10.21595/amr.2026.25525
https://onlinelibrary.wiley.com/doi/abs/10.1002/9783527822140.ch1
https://onlinelibrary.wiley.com/doi/abs/10.1002/9783527822140.ch1
https://doi.org/10.1016/j.asej.2023.102300


Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                        International Journal of Research and Review (ijrrjournal.com)  307 

Volume 13; Issue: 7; July 2026 

and Gas Industries”, Tanzania Journal of 

Engineering and Technology, vol. 45, pp. 1-

13, 2026. 

19. Daniel Ibrahim Sudi and Mohammed Bala 

Inuwa, “Effect of Environmental and 

Economic Reporting on Financial 

Performance of Listed Oil and Gas 

Companies (Downstream Sector) in 

Nigeria”, IDOSR Journal of Arts and 

Humanities, vol. 10, no. 2, pp. 1-14, 2024. 

20. Nwokearu Roseline Amaka and Adiele 

Kenneth Chima, “Digital Supply Chain 

Adoption and Operational Efficiency of 

Downstream Oil and Gas Companies In 

Rivers State”, Journal of Contemporary 

Marketing, vol. 11, no. 1, pp. 1-10, 2026. 

21. Enekwe Chinedu Innocent, Udeh Sergius 

Nwannebuike and Akpan Friday Effiong, 

“Influence Of Human Resources Valuation 

on Return on Assets of Listed Oil and Gas 

Companies in Nigeria”, Journal of 

Accounting Information and Innovation, vol. 

8, no. 6, pp. 1-14, 2022. 

22. Ebitari Wolo and Ayodele Adedeji 

Abejirinde, “Manpower Development 

Programmes and Employee Productivity in 

SelectedOil andGas Firms in Bayelsa State”, 

Rapid Journals RJIP: The Journal for Social 

Sciences (JSS), vol. 3, pp. 1-13, 2026. 

23. Henry O. Wobo and Ndubuisi Odoemelam, 

“Environmental Accounting Costs and 

Financial Performance of Oil and Gas 

Companies in Nigeria: Interplay of 

Resource-Based-View, Stakeholder and 

Legitimacy Theories”, Universal Journal of 

Management, vol. 12, no. 4, pp. 1-15, 2024. 

24. Olatunde Olajide, Muhammad Mustafa 

Kamal, Dong-Wook Kwak, Qile He, and 

Ming Lim, “The Impact of Strategic 

Environmental Management Capabilities on 

the Competitiveness of an Oil and Gas 

Industry’s Supply Chain: An Empirical 

Evaluation of the Natural Resource-Based 

View of Firms”, Energy and Sustainable 

Futures: Proceedings of the 3rd ICESF, pp. 

1-11, 2023. https://doi.org/10.1007/978-3-

031-30960-1_23  

25. Muhammad Zulkifli, Firmanzah, Tengku 

Ezni Balqiah and Mohammad Hamsal, 

“Achieving Agility and Dynamic 

Capabilities on Sustainable Performance: 

Evidence from the Upstream Oil and Gas 

Sector”, International Journal of Economics 

and Business Administration, vol. 8, no. 4, 

pp. 1-14, 2020. 

26. Arokodare M. A, “Knowledge Management 

and Dynamic Capabilities Of The Upstream 

Oil And Gas Sector In The Era Of A New 

Normal: The Moderating Effect Of 

Innovation Strategy”, International Journal 

of Economics, Commerce and Mangement, 

vol. 9, pp. 1-17, 2021. 

27. Chinedum Oscar Okuh, Emmanuella 

Onyinye Nwulu, Elemele Ogu, Peter 

Ifechukwude Egbumokei, Ikiomoworio 

Nicholas Dienagha and Wags Numoipiri 

Digitemie, “Creating a Workforce Upskilling 

Model to Address Emerging Technologies in 

Energy and Oil and Gas Industries”, 

International Journal of Multidisciplinary 

Research and Growth Evaluation, vol. 5, no. 

1, pp. 1-13, 2024. 

28. Seyed Asghar Mousavi, Mohammad Jalali 

Varnamkhasti and Mojtaba Aghajani, 

“Evaluating Human Capital Sustainability in 

the Asaluyeh Oil Field: Strategies for 

Effective Policy Implementation”, 

International Journal of Mathematical 

Modelling & Computations, vol. 15, no. 1, 

pp. 1-19, 2025. 

29. Nico C. Paltingca, Imee C. Acosta and 

Eduardo P. Malagapo, “Towards Valuable 

Source of Sustainable Competitive 

Advantage in Oil & Gas Sector through 

Strategic Human Capital Management”, 

International Journal of Business and Social 

Science, vol. 8, no.11, pp. 1-12, 2017. 

30. Ahmed Humaid Al Habsi, Nadia Farhana 

and Asif Mahbub Karim, “Impact of HR 

Practices on Employee Retention in Oil and 

Gas Industries of Oman”, International 

Journal of Academic Research in Business 

and Social Sciences, vol. 11, no. 9, pp. 1-11, 

2021. 

31. Ekweozor Uchenna Chizoba and Omah 

Okechukwu, “Strategic Talent Management 

and Employee Retention of Oil and Gas 

Servicing Firms in Rivers State”, 

International Journal of Multidisciplinary 

Research and Growth Evaluation, vol. 6, no. 

5, pp. 1-8, 2025. 

32. ThankGod Okparanta, “Strategic Employee 

Engagement and Organizational 

Sustainability of Multinational Oil and Gas 

Companies in Rivers State, Nigeria”, IRASS 

Journal of Multidisciplinary Studies, vol. 1, 

no. 2, pp. 1-8, 2024. 

33. Uwadiae Omorogieva Sylvester, Apepe 

Victor Mesiemevwo and Uhuegho Isoken 

Gloria, “Workplace Diversity Management 

https://doi.org/10.1007/978-3-031-30960-1_23
https://doi.org/10.1007/978-3-031-30960-1_23


Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                        International Journal of Research and Review (ijrrjournal.com)  308 

Volume 13; Issue: 7; July 2026 

and Employee Engagement in the Oil and 

Gas Industry in Nigeria”, Abuja Journal of 

Business and Management, vol. 3, no. 3, pp. 

1-13, 2025. 

34. Mohmaed Almazrouei, Khalizani Khalid, 

Salam Abdallah and Ross Davidson, 

“Assessing the health, safety, and 

environment culture in the United Arab 

Emirates oil and gas industry”, Journal of 

Engineering, Design and Technology, vol. 

18, no. 2, pp. 1-18, 2020. 

35. Adim Chidiebere Victor and Mezeh 

Akpobolokami Andy, “Health and Safety 

Training And Employee Performance In Oil 

And Gas Companies In Rivers State, 

Nigeria”, British International Journal of 

Education And Social Sciences, vol. 7, no. 8, 

pp. 1-10, 2020. 

36. Gehad Mohammed Ahmed Naji, Ahmad 

Shahrul Nizam Isha, Mohammed Alzoraiki, 

Osama Sharafuddin, and AL-Baraa 

Abdulrahman AL-Mekhlafi, “Enhancement 

Of Employees Performance Via Professional 

Training And Development: A Study On Oil 

And Gas Companies Operating In Yemen”, 

International Journal Of Scientific & 

Technology Research, vol. 9, no. 6, pp. 1-7, 

2020. 

37. Edeh Ogbu Friday and Mlanga, Sunday, 

“Talent Management and Workers’ 

Commitment to Oil & Gas Firms in Nigeria”, 

SEISENSE Journal of Management, vol. 2, 

no. 3, pp. 1-15, 2019. 

https://doi.org/10.33215/sjom.v2i3.138  

38. Anamege Anthonia Obianuju, Umar Abbas 

Ibrahim and Nwoye May Ifeoma, “Impact Of 

Talent Management Strategies On Employee 

Performance In The Nigerian Oil And Gas 

Industry: A Comparative Study Of 

Generational Differences”, Russian Law 

Journal, vol. 11, no. 12, pp. 1-6, 2023. 

39. Mohamed Abdulwali Ali Alsamawi, Mohd 

Ridzuan Darun, Shrikant Krupsasindhu 

Panigrah and Abd Al-Aziz Hamed Al-

Refaei, “The Effect of Corporate Social 

Responsibility on Corporate Performance in 

Oil and Gas Industry”, Journal of Advanced 

Research in Social and Behavioural 

Sciences, vol. 16, no. 1, pp. 1-14, 2019. 

40. Sunday Ajao Owolabi, Olajire Aremu 

Odunlade and Olayemi Oluwadamilola 

Amosun, “Corporate Social Responsibility 

and Earnings Per Share of Oil and Gas 

Companies in Nigeria”, International Journal 

of Accounting, Finance and Risk 

Management, vol. 7, no. 2, pp. 1-7, 2022. 

41. Ama Twumwaa Gyane, Edward Kweku 

Nunoo, Shafic Suleman and Joseph 

Essandoh-Yeddu, “Sustaining oil and gas 

multinational operations through corporate 

social responsibility practices”, Discover 

Sustainability, vol. 2, pp. 1-12, 2021. 

https://doi.org/10.1007/s43621-021-00042-x  

42. Paolo Esposito, Zubair Ahmad, Vincenzo 

Riso and Noman Mustafa, “Beyond the 

business case? Retracing the walk of 

Corporate social responsibility and financial 

performance relationship in the Oil and Gas 

sector”, Corporate Social Responsibility and 

Environmental Management, pp. 1-14, 2023. 

https://doi.org/10.1002/csr.2676  

43. Mercury, “Human Competency and 

Capability Development in the Oil and Gas 

Industry”, Mercury, pp. 1-6, 2026. 

https://mercury-training.com/c/15438.html  

44. Ekaterina Samylovskaya, Regina-Elizaveta 

Kudryavtseva, Dmitriy Medvedev, Sergey 

Grinyaev and Alfred Nordmann, 

“Transformation of the Personnel Training 

System for Oil and Gas Projects in the 

Russian Arctic”, Resources, vol. 9, pp. 1-20, 

2020. 

45. Ahmed AL-Qadhi, “Constructing 

Competency Model for Yemeni Oil and Gas 

Operators & Technicians Based on Training, 

Assessment, Motivation and the Role of 

Skilled Pool Experts”, International Journal 

of Academic Research in Business and 

Social Sciences, vol. 11, no. 3, pp. 1-19, 

2021. 

46. Mukhamad Faeshol Umam, M Samsul Hadi 

Alam, Agus Alexandri and Asep Mohamad 

Ishaq Shiddiq, “Evaluating Well Service Rig 

Utilization for Competency-Based Training 

in the Oil and Gas Energy Sector”, 

Indonesian Journal of Energy & Mineral, 

vol. 4, no. 2, pp. 1-14, 2024. 

47. Ahmed AL-Qadhi and Abdulaziz Abdullah, 

“Impact of Intensive Training and Quality 

Assessment on Core Competency of Oil And 

Gas Employees in Yemen Petroleum 

Companies Fall Under Competency 

Framework”, International Journal of 

Academic Research in Business and Social 

Sciences, vol. 11, no. 4, pp. 1-21, 2021. 

48. Mursalin Thohir, “Training and 

Development of Human Resources for the 

Oil and Gas Industry in Indonesian Good 

Governance”, In The 6th International 

https://doi.org/10.33215/sjom.v2i3.138
https://doi.org/10.1007/s43621-021-00042-x
https://doi.org/10.1002/csr.2676
https://mercury-training.com/c/15438.html


Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                        International Journal of Research and Review (ijrrjournal.com)  309 

Volume 13; Issue: 7; July 2026 

Conference on Social Sciences and 

Humanities, KnE Social Sciences, pp. 1-11, 

2024. 

https://doi.org/10.18502/kss.v9i18.16337  

49. Tarek Taha Kandil, “Green Human Resource 

Competency Mechanisms: Moderator Role 

between Green Supply Chain and the Oil and 

Gas Industry Environmental Performance”, 

Vision, pp. 1-15, 2023. 

https://doi.org/10.1177/0972262923118068

4  

50. Deven Krishnan and Rafikul Islam, “Core 

Competencies of a Global Oil and Gas 

Company: A Qualitative Analysis”, 

International Journal of Human Potentials 

Management (IJHPM), vol. 1, no. 2, pp. 1-

19, 2019. 

51. Naser Bagheri Moghaddam, Alireza 

Mosayebi and Nazanin Moradi, “Socio-

Technical Analysis of Twin Transition in 

Iran’s Oil and Gas Industry: Case Study of 

South Pars Gas Complex”, SSRN, pp. 1-31, 

2025. 

https://dx.doi.org/10.2139/ssrn.5688691  

52. Novitrah Irwan Arilaha, Zairil Zairil, Catur 

Widayati, Onggo Pramudito, Didik Ardian, 

Rien Agustin Fadjarenie and Alfiyah Naura 

Rahma, “Bridging the Skill Gap in Energy 

Transition: Towards a Sustainable 

Workforce Development”, in The Mercu 

Buana Ecobiz Energy International 

Conference: Human Capital and Youth 

Involvement for Sustainable Energy, KnE 

Social Sciences, pp. 98–110, 2025. 

https://doi.org/10.18502/kss.v10i23.19756  

53. Jorge Fernandez-Vidal, Reyes Gonzalez, 

Jose Gasco and Juan Llopis, “Digitalization 

and Corporate Transformation: The Case Of 

European Oil & Gas Firms”, Technological 

Forecasting and Social Change, vol. 174, pp. 

1-31, 2022. 

https://doi.org/10.1016/j.techfore.2021.1212

93  

54. Iman Al Sulaity, Douglas Yourston, Osama 

Khassawneh and Tamer K. Darwish, 

“Driving digital transformation in the oil and 

gas sector: unlocking AI’s potential in the 

UAE”, International Journal of 

Organizational Analysis, pp. 1-41, 2025. 

https://doi.org/10.1108/IJOA-01-2025-5145  

55.  Abdulla Al-Hajri, Abdel Magid Hamouda 

and Galal M. Abdella, “Sustainability-Based 

Strategic Framework for Digital 

Transformation in the Oil and Gas Industry”, 

IEEE Access, vol. 13, pp. 1-20, 2025. 

56. Thumeera R. Wanasinghe, Raymond G. 

Gosine, Bui K. Petersen and Peter J. Warrian, 

“Digitalization and the Future of 

Employment: A Case Study on the Canadian 

Offshore Oil and Gas Drilling Occupations”, 

IEEE Transactions On Automation Science 

And Engineering, vol. 21, no. 2, pp. 1-21, 

2024. 

57. Alexey I. Shinkevich, Damir R. Baygildin 

and Ekaterina L. Vodolazhskaya, 

“Management of a Sustainable Development 

of the Oil and Gas Sector in the Context of 

Digitalization”, Journal of Environmental 

Treatment Techniques, vol. 8, no. 2, pp. 1-7, 

2020. 

58. Álvarez Eloy, Bravo Manuel, Jiménez Borja, 

Mourão Ana and Schultes Robert, “The Oil 

and Gas value chain: a focus on oil refining”, 

Thesis, Cuadernos Orkestra, 2018. 

https://www.orkestra.deusto.es/images/inves

tigacion/publicaciones/informes/cuadernos-

orkestra/oil-gas-value-chain-focus-

refining.pdf  

59. Stephanie Ijeomah, “Challenges Of Supply 

Chain Management In The Oil & Gas 

Production In Nigeria (Shell Petroleum 

Development Company Of Nigeria)”, 

Thesis, National College of Ireland, 2020. 

https://norma.ncirl.ie/4724/1/stephanieijeom

ah.pdf  

60. Sajam Ebrahim Salim, “Impact of AI on 

Future Workforce: A Study on Oil & Gas 

Sector”, Thesis, Swiss School Of Business 

And Management, 2025. 

https://repository.learn-

portal.org/index.php/rps/article/download/9

10/792  

61. Rifaat Abdalla, “Transforming the Industry: 

Digitalization and Automation in Oil and 

Gas Wells”, Advances in Oil and Gas Well 

Engineering, pp. 1-23, 2023. 

https://www.intechopen.com/chapters/8850

7  

62. Ken Scott and Tim Bushnell, “Describing the 

U.S. oil and gas extraction workforce with 

public data”, Mon Labor Rev, pp. 1-36, 2025. 

https://doi.org/10.21916/mlr.2025.11.  

63. Kristian Coates Ulrichsen, “Economic 

Diversification in Gulf Cooperation Council 

(GCC) States”, Center for Energy Studies, 

Rice University’s Baker Institute for Public 

Policy, 1-19, 2017. 

https://www.bakerinstitute.org/sites/default/

files/2017-09/import/CES-pub-QLC_GCC-

061317.pdf  

https://doi.org/10.18502/kss.v9i18.16337
https://doi.org/10.1177/09722629231180684
https://doi.org/10.1177/09722629231180684
https://dx.doi.org/10.2139/ssrn.5688691
https://doi.org/10.18502/kss.v10i23.19756
https://doi.org/10.1016/j.techfore.2021.121293
https://doi.org/10.1016/j.techfore.2021.121293
https://doi.org/10.1108/IJOA-01-2025-5145
https://www.orkestra.deusto.es/images/investigacion/publicaciones/informes/cuadernos-orkestra/oil-gas-value-chain-focus-refining.pdf
https://www.orkestra.deusto.es/images/investigacion/publicaciones/informes/cuadernos-orkestra/oil-gas-value-chain-focus-refining.pdf
https://www.orkestra.deusto.es/images/investigacion/publicaciones/informes/cuadernos-orkestra/oil-gas-value-chain-focus-refining.pdf
https://www.orkestra.deusto.es/images/investigacion/publicaciones/informes/cuadernos-orkestra/oil-gas-value-chain-focus-refining.pdf
https://norma.ncirl.ie/4724/1/stephanieijeomah.pdf
https://norma.ncirl.ie/4724/1/stephanieijeomah.pdf
https://repository.learn-portal.org/index.php/rps/article/download/910/792
https://repository.learn-portal.org/index.php/rps/article/download/910/792
https://repository.learn-portal.org/index.php/rps/article/download/910/792
https://www.intechopen.com/chapters/88507
https://www.intechopen.com/chapters/88507
https://doi.org/10.21916/mlr.2025.11
https://www.bakerinstitute.org/sites/default/files/2017-09/import/CES-pub-QLC_GCC-061317.pdf
https://www.bakerinstitute.org/sites/default/files/2017-09/import/CES-pub-QLC_GCC-061317.pdf
https://www.bakerinstitute.org/sites/default/files/2017-09/import/CES-pub-QLC_GCC-061317.pdf


Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                        International Journal of Research and Review (ijrrjournal.com)  310 

Volume 13; Issue: 7; July 2026 

64. Comfort Adeyemi, “Financing Mechanisms 

for the Transition of Carbon-Intensive 

Sectors to Sustainable Practices”, SSRN, pp. 

1-9, 2025. 

https://dx.doi.org/10.2139/ssrn.5291604  

65. Kassia Yanosek, Dionne Abramson, and 

Sana Ahmad, “How women can help fill the 

oil and gas industry’s talent gap”, McKinsey 

& Company, pp. 1-10, 2019. 

https://www.energia.org/assets/2019/10/Ho

w-women-can-help-fill-the-oil-and-gas-

industrys-talent-gap.pdf  

66. Fabio Bento, Luciano Garotti and Marina 

Prado Mercado, “Organizational resilience in 

the oil and gas industry: A scoping review”, 

Safety Science, vol. 133, pp. 1-11, 2021. 

https://doi.org/10.1016/j.ssci.2020.105036  

67. Khalil Rahi, Mohamad Alghoush and Roger 

Halaby, “A scale to assess organizational 

resilience for the oil and gas industry: testing 

and future perspectives”, Benchmarking: An 

International Journal, pp. 1-26, 2024. 

https://doi.org/10.1108/BIJ-12-2023-0869  

68. Okeah, M. I. N, “Human Resource 

Succession Planning and Resilience of 

Multinational Oil and Gas Producing 

Companies in Nigeria”, Journal of Human 

Resource & Leadership, vol. 8, no. 2, pp. 1-

14, 2024. 

https://doi.org/10.53819/81018102t2339  

69. Supriyatno, Nancy Yusnita and Yayan 

Hadiyat, “Determinants of Verification 

Performance: The Role of Structure and 

Resilience in Indonesia's Oil & Gas 

Domestic Content Compliance”, 

International Journal Administration, 

Business & Organization, vol. 7, no. 1, pp. 1-

16, 2026. 

https://ijabo.a3i.or.id/index.php/ijabo  

70. Hary Kuswanto, Mulya Virgonita I.Winta 

and Rusmalia Dewi, “Mental Resilience and 

Social Support: Keys to Psychological 

WellBeing in the Oil and Gas Industry”, 

Psychology; Jurnal Psikologi, vol. 2, no. 2, 

pp. 1-14, 2025. 

https://doi.org/10.62872/kev3kp12  

71. Akporaro E. E, Zeb-Obipi I and Oparanma 

A. O, “Competence Planning And Resilience 

Of Quoted Oil And Gas Companies In South-

South, Nigeria”, West African Journal Of 

Business, vol. 17, no. 1&2, pp. 1-18, 2023. 

72. Ashem Emmanuel Egila, Muhammad 

Mustafa Kamal, Sachin Kumar Mangla, Nick 

Rich and Benny Tjahjono, “Highly Reliable 

Organisations and Sustainability Risk 

Management: Safety Cultures in the Nigerian 

Oil and Gas Supply Chain Sector”, Business 

Strategy and the Environment, vol. 34, pp. 1-

22, 2025. https://doi.org/10.1002/bse.4091  

73. Issa M. Al Mohannadi, Khalid Kamal Naji, 

Galal M. Abdella, Hamad Nabeel and Abdel 

Magid Hamouda, “Towards a Resilient 

Organization: Lessons Learned from the Oil 

and Gas Sector in Qatar”, Sustainability, vol. 

16, pp. 1-17, 2024. 

https://doi.org/10.3390/su16010109  

74. Arjun Kathayat and Jodine Burchell, 

“Leadership Style as a Predictor of 

Employee Safety Performance in the Oil and 

Gas Industry”, Business Management 

Research and Applications: A Cross 

Disciplinary Journal, vol. 4, no. 2, pp. 1-18, 

2025. 

75. Arif Abdelwhab Ali, Dhanapal Durai 

Dominic Panneer selvam, Lori Paris and 

Angappa Gunasekaran, “Key factors 

influencing knowledge sharing practices and 

its relationship with organizational 

performance within the oil and gas industry”, 

Journal of Knowledge Management, pp. 1-

33, 2019. https://doi.org/10.1108/JKM-06-

2018-0394  

76. Yazeed Alsuhaibany, “Digital Innovation 

and Circular Economy: A Nexus for 

Sustainable Oil and Gas Sector 

Transformation in Saudi Arabia”, 

Sustainability, vol. 17, pp. 1-18, 2025. 

https://doi.org/10.3390/su17031325  

77. Anwar S. Alroomi and Sherif Mohamed, 

“Occupational Stressors and Safety 

Behaviour among Oil and Gas Workers in 

Kuwait: The Mediating Role of Mental 

Health and Fatigue”, International Journal of 

Environmental Research and Public Health, 

vol. 18, pp. 1-22, 2021. 

https://doi.org/10.3390/ijerph182111700  

78. Paul Kojo Ametepe, Nneka Peace Obasi, 

Chinwe Felicia Nnaji and Emetomo 

Uchefiho Otuaga, “Green human resources 

management and corporate sustainability: a 

mediating role of leader support in the oil and 

gas industry”, IIMT Journal of Management, 

vol. 2, no. 2, pp. 1-25, 2025. 

79. Rashmi Srinivas, Swamy T S and 

Nanjundeswaraswamy, “Quality 

Management Practices In Oil and Gas 

Industry”, International Journal for Quality 

Research, vol. 14, no. 2, pp. 421–438, 2019. 

80. Kamran Nawaz, Mudassar Usman, Ronnie 

Ram Pearson Japzon, Engr. Hafiz Ghulam 

https://dx.doi.org/10.2139/ssrn.5291604
https://www.energia.org/assets/2019/10/How-women-can-help-fill-the-oil-and-gas-industrys-talent-gap.pdf
https://www.energia.org/assets/2019/10/How-women-can-help-fill-the-oil-and-gas-industrys-talent-gap.pdf
https://www.energia.org/assets/2019/10/How-women-can-help-fill-the-oil-and-gas-industrys-talent-gap.pdf
https://doi.org/10.1016/j.ssci.2020.105036
https://doi.org/10.1108/BIJ-12-2023-0869
https://doi.org/10.53819/81018102t2339
https://ijabo.a3i.or.id/index.php/ijabo
https://doi.org/10.62872/kev3kp12
https://doi.org/10.1002/bse.4091
https://doi.org/10.3390/su16010109
https://doi.org/10.1108/JKM-06-2018-0394
https://doi.org/10.1108/JKM-06-2018-0394
https://doi.org/10.3390/su17031325
https://doi.org/10.3390/ijerph182111700


Shashank Sawant. Humans capital strategies, skills development, and workforce transformation need to build 

resilient and future-ready downstream organizations in oil and gas 

                                        International Journal of Research and Review (ijrrjournal.com)  311 

Volume 13; Issue: 7; July 2026 

Murtaza Qamar, Engr. Muhammad Imran 

Hashmi and Engr. Ayesha Riaz, “How 

Diversity Element Affects the Employee 

Satisfaction on Workplace. A Research on Al 

Yusr Industrial Contracting Co. (AYTB), Oil 

& Gas Industry, Jubail, Saudi Arabia”, 

Journal of Human Resource and 

Sustainability Studies, vol. 8, pp. 1-17, 2020. 

https://doi.org/10.4236/jhrss.2020.84022  

 

 

How to cite this article: Shashank Sawant. 

Humans capital strategies, skills development, 

and workforce transformation need to build 

resilient and future-ready downstream 

organizations in oil and gas. International 

Journal of Research and Review. 2026; 13(7): 

287-311. DOI:  10.52403/ijrr.20260732 

 

 

****** 

https://doi.org/10.4236/jhrss.2020.84022

