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Abstract 
This paper explores the development of a workforce upskilling model designed to 
address the challenges posed by emerging technologies in the energy, oil, and gas 
industries. With rapid technological advancements such as automation, artificial 
intelligence, and blockchain transforming industry operations, there is an increasing 
need for workforce adaptation. However, significant skill gaps exist, with traditional 
roles evolving and new competencies required to navigate these changes. The 
proposed model emphasizes a strategic, structured approach to upskilling that 
combines traditional training, digital tools, and on-the-job learning, underpinned by 
industry collaboration and the use of advanced learning technologies. The paper also 
discusses the theoretical frameworks relevant to adult learning and technology 
adoption, which inform the design of effective workforce development programs. 
Additionally, challenges such as resistance to change, financial constraints, 
technological limitations, and cultural barriers are critically examined, alongside 
strategies for overcoming these hurdles. Ultimately, the model aims to empower the 
workforce to meet modern industry demands, ensuring sustainability, safety, and 
operational efficiency. The paper concludes with actionable recommendations for 
industry leaders and identifies areas for future research, particularly concerning the 
evolving impact of continuous technological advancements on workforce dynamics. 
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1. Introduction 

1.1 Contextual Background 

The energy and oil and gas sectors have undergone profound transformations in recent years, driven primarily by integrating 

emerging technologies such as artificial intelligence (AI), blockchain, the Internet of Things (IoT), and automation. These 

advancements are revolutionizing traditional processes, enhancing operational efficiency, and enabling more sustainable 

practices across the industries (Chelliah, Jayasankar, Agerstam, Sundaravadivazhagan, & Cyriac, 2023). AI, for example, has 

unlocked new possibilities in predictive maintenance, equipment optimization, and energy management, while blockchain is 

providing transparent and secure systems for transactions, supply chain monitoring, and contract management (Bigdeli & 

Delshad, 2024). Similarly, IoT has enabled real-time monitoring of assets, ensuring that operational inefficiencies are identified  
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and rectified immediately, reducing downtime and boosting 
productivity. Automation, meanwhile, is replacing manual 
labor in high-risk tasks and improving operational precision 
(Ahmad et al., 2021). 
While the adoption of these technologies is providing 
significant benefits to the energy and oil and gas industries, 
they are also creating new challenges. The rapid pace of 
technological evolution means that companies in these 
sectors must continuously adapt to keep up with innovations. 
This affects the industry's operational aspects and 
necessitates a change in how human resources are developed 
and managed. Traditionallye manual or conventional 
practices, the workforce mthe workforce (Gielen et al., 2019)  
As the energy transition accelerates, especially with a 
growing emphasis on renewable energy sources and reducing 
carbon footprints, the role of technology is expected to 
become even more prominent. However, the skills required 
to work with advanced technologies are in short supply (De 
La Peña, Guo, Cao, Ni, & Zhang, 2022). The gap between the 
demand for these high-level skills and the available 
workforce is widening. As such, businesses face the critical 
challenge of ensuring that their employees remain relevant 
and capable in the face of rapid technological advancements. 
This situation calls for a comprehensive approach to 
workforce development that prioritizes employees' upskilling 
to meet the demands of an increasingly technology-driven 
environment. 
 
1.2 Problem Statement 
The energy, oil, and gas industries face a significant 
challenge in bridging the widening skills gap caused by 
integrating emerging technologies. While these industries are 
at the forefront of technological adoption, the workforce 
often lacks the necessary technical skills to operate, innovate, 
and maintain these new technologies (Wanasinghe et al., 
2020). Traditional training programs, which were designed 
for conventional roles, are often insufficient in preparing 
workers for the complexities introduced by AI, blockchain, 
IoT, and automation. As a result, organizations within these 
sectors are grappling with the issue of ensuring that their 
employees are not only familiar with new technologies but 
also capable of leveraging them to improve efficiency, safety, 
and overall operational effectiveness (Georgiou, Mittas, 
Mamalikidis, Mitropoulos, & Angelis, 2021). 
The rapid pace of technological advancement has outpaced 
traditional workforce development programs, creating an 
urgent need for a new approach to training and development. 
Additionally, the skills required by the modern workforce in 
these sectors are not limited to technical knowledge alone but 
also encompass soft skills such as adaptability, problem-
solving, and collaboration. Thus, the challenge is 
multifaceted, requiring not just the development of technical 
expertise but also the cultivation of a mindset that embraces 
continual learning and adaptation. Addressing these 
challenges will be essential for the energy and oil and gas 
industries to remain competitive and sustainable in an 
increasingly digital world (Ford & Meyer, 2013). 
 
1.3 Research Objectives 
The primary objective of this paper is to propose a 
comprehensive workforce upskilling model tailored to the 
specific needs of the energy and oil and gas industries, 
addressing the challenges posed by emerging technologies. 
This model will focus on providing workers with the 
necessary tools, training, and development opportunities to 
equip them with the skills needed to thrive in an environment 
increasingly defined by automation, digitalization, and data 

analytics. The paper will aim to: Assess the skills gap, 
Evaluate existing upskilling models, Develop a 
comprehensive framework, Examine implementation 
strategies and Propose solutions for overcoming barriers 
Through these objectives, the paper aims to contribute to the 
ongoing discourse on workforce development within high-
tech sectors, providing actionable insights for industry 
leaders, HR professionals, and policymakers. 
 
1.4 Significance 
Addressing the workforce upskilling gap is paramount for the 
long-term sustainability of the energy and oil and gas sectors. 
Emerging technologies enhance operational capabilities and 
drive a shift toward more sustainable and efficient practices. 
For instance, AI-driven predictive maintenance reduces 
downtime and extends the lifespan of critical equipment, 
while blockchain can streamline supply chain management, 
leading to cost savings and greater transparency. However, 
these benefits will only be realized if the workforce is 
adequately prepared to handle the complexities of these 
technologies (Goriparthi, 2024). 
An adequately upskilled workforce is more likely to innovate, 
adapt to new challenges, and improve operational outcomes. 
For example, employees proficient in IoT and AI can 
optimize energy production processes, resulting in more 
efficient use of resources and lower environmental impact. 
Furthermore, successfully integrating emerging technologies 
into the workforce can enhance safety standards, as 
automation takes over dangerous tasks, and AI identifies 
potential risks before they escalate. A workforce equipped 
with the necessary skills will also be better positioned to 
navigate the complex regulatory landscape, ensuring that 
companies remain compliant with ever-evolving standards 
and practices (Morandini et al., 2023). 
The need for a robust workforce development model is even 
more pressing given the growing focus on sustainability 
within the energy sector. As global pressure mounts to reduce 
carbon emissions and transition to greener energy sources, 
the workforce must be equipped with the skills to drive this 
transformation. By focusing on upskilling, companies can 
ensure that their workforce remains relevant and play a key 
role in the broader movement toward a more sustainable 
future. 
Additionally, addressing the workforce skills gap is vital for 
fostering a culture of continuous learning and improvement 
within the industry. As technology continues to evolve, the 
workforce will need to be able to adapt quickly and 
efficiently, requiring ongoing professional development. 
Therefore, creating an effective upskilling model not only 
addresses immediate technological needs but also prepares 
the workforce for future challenges, ensuring long-term 
success and competitiveness in the energy and oil and gas 
industries (Dash, Farooq, Panda, & Sandhyavani, 2019). 
In conclusion, addressing the workforce upskilling gap is 
crucial for operational efficiency and safety, sustainability, 
and long-term competitiveness. As the energy and oil and gas 
industries continue to evolve with emerging technologies, 
creating a strategic, holistic approach to workforce 
development will ensure that the sector remains resilient, 
adaptive, and innovative despite rapid technological 
advancements. 
 
2. Literature Review 
2.1 Emerging technologies in energy and oil & gas 
The integration of emerging technologies has been a defining 
trend in both the energy and oil and gas industries over the 
past few decades. These technologies drive operational 
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efficiency and transform how resources are sourced, 
processed, and managed. As the demand for more sustainable 
and efficient energy solutions grows, technological 
innovations such as artificial intelligence (AI), the Internet of 
Things (IoT), blockchain, automation, and advanced data 
analytics are playing increasingly vital roles in reshaping the 
future of these sectors. 
Artificial Intelligence (AI) has found several applications in 
both industries. One of the most prominent uses is in 
predictive maintenance, where AI-powered algorithms can 
process vast amounts of sensor data to predict when 
equipment is likely to fail. This allows companies to schedule 
maintenance before a breakdown occurs, thus preventing 
costly downtime. Additionally, AI is being applied in drilling 
optimization, real-time decision-making, and asset 
management, where machine learning algorithms analyze 
historical data to recommend the most efficient course of 
action. AI's ability to process and analyze complex datasets 
is invaluable in improving safety, reducing costs, and 
optimizing resource extraction (Adebayo, Ikevuje, Kwakye, 
& Esiri, 2024a; Onita, Ebeh, Iriogbe, & Nigeria, 2023). 
Blockchain technology is another emerging innovation that is 
gradually gaining ground in the energy and oil and gas 
sectors. With its ability to provide secure, transparent, and 
immutable records, blockchain is increasingly being used in 
supply chain management, ensuring traceability and reducing 
the risk of fraud. In the energy sector, blockchain has been 
integrated into energy trading platforms, where it allows for 
faster and more secure transactions. By eliminating 
intermediaries, blockchain can help companies reduce 
transaction costs and improve transparency in trading, 
ultimately making energy markets more efficient (Adebayo, 
Ikevuje, Kwakye, & Esiri, 2024b; Adikwu, Odujobi, Nwulu, 
& Onyeke, 2024). 
Internet of Things (IoT) is another technology that is rapidly 
being adopted within the energy and oil and gas industries. 
IoT provides companies with the data they need to optimize 
operations by enabling real-time monitoring and 
communication between machines. Sensors embedded in 
pipelines, equipment, and machinery allow for continuous 
monitoring of critical systems, helping operators detect issues 
like leaks, pressure drops, or overheating. IoT is transforming 
how companies approach maintenance and operational 
decision-making, making it possible to manage large, 
complex systems remotely and in real time (Afolabi, Kabir, 
Vajipeyajula, & Patterson, 2024; Ajirotutu, Adeyemi, et al., 
2024a). 
Automation is perhaps the most far-reaching technological 
advancement in these sectors. The implementation of 
automation has greatly reduced human involvement in 
hazardous environments, such as deepwater drilling or high-
risk production facilities. Automation technologies, 
including robotics, drones, and autonomous vehicles, are 
being used for tasks such as well inspections, pipeline 
monitoring, and data collection. These technologies increase 
safety, reduce labor costs, and improve the efficiency of 
operations. When combined with AI, automation can make 
operations even more autonomous, reducing human 
intervention in the most dangerous or complex tasks 
(Akinsooto, Ogundipe, & Ikemba, 2024). 
Additionally, advanced data analytics is becoming 
indispensable in both sectors. The enormous amount of data 
generated by machines, sensors, and other devices can now 
be harnessed to make better energy production, resource 
allocation, and environmental monitoring decisions. 
Companies can better predict demand, optimize production, 
and reduce inefficiencies using big data analytics. Predictive 

analytics models help forecast energy consumption patterns, 
providing utilities and energy producers with insights that 
enable better capacity planning (Ajirotutu, Adeyemi, et al., 
2024b; Ajirotutu, Adeyemi, Ifechukwu, Ohakawa, et al., 
2024). 
The adoption of these technologies is fundamentally 
changing how energy and oil and gas companies operate. 
However, they also introduce challenges that are closely 
linked to the need for workforce upskilling, as employees 
must adapt to using these advanced systems to ensure 
continued operational success. 
 
2.2 Workforce Challenges 
The integration of emerging technologies into the energy and 
oil and gas sectors has created a new set of challenges for the 
workforce. While these technologies offer opportunities for 
innovation and efficiency, they also require workers to 
acquire new skills and adapt to evolving job roles. In many 
cases, the workforce in these industries has been trained for 
traditional methods, which are no longer sufficient in a 
rapidly changing technological landscape. 
One of the primary challenges faced by the workforce is the 
skills gap. Many workers in the energy and oil and gas 
industries are trained in manual or technical skills that have 
been honed over decades, yet these skills may not be 
applicable to the new technologies being integrated into 
operations. For example, workers trained in traditional 
drilling or refinery processes may struggle to operate AI-
driven tools or interpret data generated by IoT systems. The 
skills gap in this context refers to technical skills and soft 
skills, such as adaptability, problem-solving, and the ability 
to work collaboratively in a highly digitalized environment 
(Akpe, Nuan, Solanke, & Iriogbe, 2024; Attah, Garba, Gil-
Ozoudeh, & Iwuanyanwu, 2024a). 
Furthermore, the rapid pace of technological advancement 
means that traditional training methods are often inadequate. 
As new technologies are developed and implemented, 
workers need to be constantly upskilled to keep up with the 
latest tools and techniques. However, the upskilling process 
in these industries is slow and fragmented, with many 
companies struggling to provide the necessary training 
opportunities for their employees. This results in an 
underprepared workforce to handle the demands of the digital 
age, ultimately impacting productivity and competitiveness 
(Attah, Garba, Gil-Ozoudeh, & Iwuanyanwu, 2024b; Elete, 
Odujobi, Nwulu, & Onyeke, 2024). 
Another challenge is the lack of standardized training 
programs. With the rapid evolution of technology, there is no 
one-size-fits-all training solution for workers in these sectors. 
Companies are often left to create their own upskilling 
programs, leading to inconsistencies in the quality and scope 
of training. Furthermore, there is a disconnect between the 
skillsets required by new technologies and the current 
educational curricula, with many educational institutions 
lagging behind in providing the necessary training for the 
future workforce. 
The introduction of automation technologies also raises 
concerns about job displacement. Automation can replace 
routine manual tasks, reducing the need for certain roles, such 
as those involved in drilling, surveying, and routine 
maintenance. While automation may lead to the creation of 
new roles that require higher levels of technical expertise, it 
also necessitates the retraining or upskilling of displaced 
workers. Companies must navigate the delicate balance of 
utilizing automation while ensuring that workers are not left 
behind in the transition (Emekwisia et al., 2024; Erhueh, 
Nwakile, Akano, Esiri, & Hanson, 2024). 
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These challenges underscore the need for a comprehensive 
workforce development strategy that addresses both technical 
and soft skill gaps and equips workers with the tools they 
need to thrive in an increasingly digital and automated 
industry. 
 
2.3 Existing workforce upskilling models 
Various upskilling models have been implemented globally 
to address the workforce challenges created by the integration 
of emerging technologies in the energy and oil and gas 
industries. While some models have proven successful, 
others have faced significant challenges in terms of 
scalability, effectiveness, and adaptability to the specific 
needs of these sectors. One notable model is the industry-
specific partnerships that have been formed between 
corporations, educational institutions, and training providers.  
These partnerships aim to create specialized training 
programs that are tailored to the unique needs of the energy 
and oil and gas sectors. For example, companies in the oil and 
gas industry often collaborate with local technical colleges to 
offer certifications in areas such as automation systems, data 
analysis, and machine learning. These programs are designed 
to bridge the skills gap by providing hands-on experience 
with the latest technologies in real-world settings. However, 
while these partnerships have been successful in some 
regions, they are often limited by geographic and financial 
constraints, making it difficult for companies in remote or 
underserved areas to access these training programs (Garba, 
Umar, Umana, Olu, & Ologun, 2024; Ogunsola, Adebayo, 
Dienagha, Ninduwezuor-Ehiobu, & Nwokediegwu, 2024). 
Another model is the in-house training initiatives some large 
oil and gas companies implement. These companies often 
invest heavily in developing internal training programs to 
upskill their workforce in emerging technologies. For 
instance, some firms have established internal academies to 
train employees in advanced data analytics, AI, and IoT. 
These initiatives are beneficial because they allow companies 
to tailor the training to their specific operational needs. 
However, they can be resource-intensive and difficult to scale 
across large organizations, especially when the workforce is 
spread across multiple locations or countries (Andrews & 
Playfoot, 2014). 
Online learning platforms have also emerged as a valuable 
tool for upskilling the energy and oil and gas workforce. 
Platforms like Coursera, edX, and LinkedIn Learning offer a 
wide range of online courses and certifications that workers 
can access at their convenience. These platforms allow 
employees to learn at their own pace and acquire knowledge 
in areas such as machine learning, cybersecurity, and 
blockchain. While online learning offers flexibility, it often 
lacks the hands-on experience and practical training that is 
critical for workers in these industries (Oluokun, Akinsooto, 
Ogundipe, & Ikemba, 2024b; Onukwulu, Dienagha, 
Digitemie, & Ifechukwude, 2024b). 
Despite the existence of these models, several shortcomings 
hinder their effectiveness. Many training programs focus 
solely on technical skills and fail to address the need for soft 
skills such as leadership, communication, and adaptability. 
Furthermore, the lack of a unified approach to training across 
the industry means that there is no standardization in the 
quality or content of upskilling programs, leading to 
discrepancies in workers' skills across different companies 
and regions (Oluokun, Akinsooto, Ogundipe, & Ikemba, 
2024a; Onukwulu, Dienagha, Digitemie, & Ifechukwude, 
2024a). 
 
 

2.4 Trends and global insights 
The issue of workforce upskilling in response to emerging 
technologies is not unique to the energy and oil and gas 
sectors. Global trends show that industries across the world 
are grappling with similar challenges as technology reshapes 
the workforce. One of the most successful models comes 
from Germany's dual education system, which integrates 
classroom learning with hands-on apprenticeships. This 
model has effectively equipped workers with the skills 
needed for the rapidly changing industrial landscape. By 
combining theoretical knowledge with practical experience, 
the dual system ensures that workers are well-prepared for 
the demands of modern industries. 
In the United States, initiatives like the UpSkill America 
program, which provides workers with the skills required to 
thrive in the digital economy, offer useful insights. These 
programs emphasize the importance of partnerships between 
businesses, educational institutions, and community 
organizations to create accessible and effective training 
opportunities. Such initiatives demonstrate how collaborative 
efforts can effectively address workforce development needs, 
particularly when tailored to different industries' specific 
requirements (Onwuzulike, Buinwi, Umar, Buinwi, & 
Ochigbo, 2024; Solanke, Onita, Ochulor, & Iriogbe, 2024). 
Globally, Singapore has been at the forefront of 
implementing workforce upskilling programs, particularly 
through its SkillsFuture initiative. This government-led 
initiative offers subsidies and incentives for workers to 
pursue lifelong learning, particularly in the areas of digital 
skills and advanced technologies. The initiative has 
successfully encouraged workers to upgrade their skills 
continuously, thus enhancing the country's overall 
competitiveness in the global market. 
These global examples offer valuable lessons for the energy 
and oil and gas industries. To create a robust workforce 
upskilling model, companies can learn from the successes of 
these international programs and adapt them to their own 
unique needs. By fostering collaboration between industry 
stakeholders, educational institutions, and government 
bodies, and by emphasizing a balance between technical and 
soft skills, companies can develop a workforce that is 
equipped to thrive in an era of technological disruption 
(Ukpohor, Adebayo, & Dienagha, 2024). 
In conclusion, emerging technologies are transforming the 
energy and oil and gas sectors, but they also present 
significant challenges regarding workforce development. 
Addressing these challenges requires innovative upskilling 
models that provide technical training and cultivate a culture 
of continuous learning and adaptability. Drawing insights 
from successful global efforts can help these industries create 
a well-prepared workforce for the future of work in an 
increasingly digitalized world. 
 
3. Theoretical Framework 
3.1 Skills development theories 
Understanding workforce upskilling requires a deeper look 
into the theories surrounding adult learning, skills 
development, and competency frameworks. Theories related 
to adult learning and skills development have evolved to 
reflect the changing needs of industries in the face of rapid 
technological advancement. These theories offer essential 
insights into how adults acquire new knowledge and adapt 
their skills to meet the demands of emerging technologies in 
sectors like energy and oil and gas. 
One of the most widely acknowledged adult learning theories 
is Knowles' Andragogy. Andragogy posits that adults learn 
best when the learning experience is self-directed, relevant, 
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and based on practical application. This theory emphasizes 
the importance of understanding the personal motivations and 
goals of learners, which is critical in designing workforce 
upskilling programs for the energy and oil and gas sectors. In 
these industries, workers often seek learning opportunities 
that directly contribute to improving their performance, such 
as training in new technologies like automation and AI. By 
focusing on real-world applications, these industries can 
create training programs that cater to the specific needs of 
their workforce, encouraging more effective learning 
outcomes (Dienagha, Onyeke, Digitemie, & Adekunle, 2021; 
Nwulu, Elete, Erhueh, Akano, & Omomo, 2022). 
Another key theory is the Experiential Learning Theory 
(ELT) by David Kolb. Kolb's model suggests that learning is 
a cyclical process involving four stages: concrete experience, 
reflective observation, abstract conceptualization, and active 
experimentation. This model is particularly relevant for 
upskilling in technical industries such as energy and oil and 
gas, where practical, hands-on experience is a crucial 
component of skill acquisition. ELT emphasizes that 
individuals learn best when they actively engage with the 
content, reflecting on their experiences, and applying their 
knowledge in new situations. In the context of technological 
advancements, workers must not only be exposed to new 
tools but also have the opportunity to engage with them in 
real-world settings to build competencies in operating 
emerging technologies effectively. 
The Competency-Based Training (CBT) approach is also 
central to skills development. CBT emphasizes the mastery 
of specific competencies, such as technical skills or job-
related knowledge, before moving on to more advanced 
topics. This approach is particularly useful in energy and oil 
and gas industries, where workers are required to master 
complex, industry-specific competencies before advancing to 
more sophisticated roles. By adopting CBT frameworks, 
companies can ensure that workers are adequately prepared 
for technological transformations, such as those brought 
about by AI, automation, or blockchain (Adedapo, Solanke, 
Iriogbe, & Ebeh, 2023; Nwulu, Elete, Erhueh, Akano, & 
Aderamo, 2022). 
Moreover, Transformational Learning Theory suggests that 
adult learners undergo deep changes in perspective, 
especially when learning experiences challenge their existing 
assumptions or mental models. This concept is particularly 
important for the energy and oil and gas workforce, where 
technological disruptions require workers to rethink their 
traditional practices. Upskilling programs should incorporate 
elements of transformational learning to foster adaptability 
and an openness to new technologies, such as AI or IoT, 
ensuring that workers are skilled and resilient in the face of 
change. 
Incorporating these theories into workforce development 
initiatives can help energy and oil and gas companies design 
effective upskilling programs that consider the unique needs 
of adult learners in high-stakes industries. These models 
provide a foundation for creating learning experiences that 
engage, motivate, and equip workers with the skills they need 
to thrive in the era of technological disruption. 
 
3.2 Technology adoption models 
The successful integration of emerging technologies in any 
industry depends on how organizations and their workforce 
adopt those technologies. Understanding the processes and 
models of technology adoption is crucial in shaping 
upskilling strategies for the energy and oil and gas sectors.  

One of the most widely used models for technology adoption 
is the Technology Acceptance Model (TAM), developed by 
Fred Davis. TAM posits that two main factors influence an 
individual's decision to accept and use technology: perceived 
ease of use and perceived usefulness (Lala, 2014). For 
workers in the energy and oil and gas sectors, the ease with 
which they can integrate new technologies into their daily 
tasks, and the tangible benefits they expect to gain from using 
these technologies, will determine how effectively they adopt 
and apply them. Training programs, therefore, need to 
emphasize how emerging technologies—whether AI, 
automation, or IoT—can make workers' tasks more efficient 
and safer, addressing both ease of use and the tangible value 
of the technology (Mugo, Njagi, Chemwei, & Motanya, 
2017). 
Another key model is the Diffusion of Innovations Theory, 
proposed by Everett Rogers. According to this theory, the 
adoption of new technologies follows a predictable process, 
characterized by stages such as knowledge, persuasion, 
decision, implementation, and confirmation. This model is 
particularly useful in understanding how the energy and oil 
and gas sector workforce may gradually embrace emerging 
technologies. Initially, there may be resistance or skepticism 
toward new technologies, particularly in traditional industries 
where workers have decades of experience with conventional 
methods (Mehmood, Barbieri, & Bonchi, 2016). However, 
once these workers understand the benefits and effectiveness 
of the technologies, they will move through the stages of 
adoption. Therefore, organizations must invest in educating 
their employees about the potential advantages of adopting 
new technologies early in the process, ensuring a smoother 
transition to their implementation. 
The Unified Theory of Acceptance and Use of Technology 
(UTAUT) is another model that explains how various factors 
influence technology adoption. UTAUT identifies four main 
determinants of technology use: performance expectancy, 
effort expectancy, social influence, and facilitating 
conditions. In the context of workforce upskilling, 
performance expectancy refers to the belief that new 
technologies will enhance job performance, while effort 
expectancy emphasizes how easy it is to use the technology 
(Williams, Rana, & Dwivedi, 2015). Social influence 
highlights how peer opinions and organizational culture 
affect the adoption process, and facilitating conditions refer 
to the infrastructure and resources available for implementing 
new technologies. Companies in the energy and oil and gas 
sectors can use UTAUT to create more holistic upskilling 
strategies that account for both individual perceptions and 
organizational factors that influence the uptake of new 
technologies (Dwivedi, Rana, Jeyaraj, Clement, & Williams, 
2019). 
Finally, the Innovation-Decision Process Model is also 
pertinent. This model focuses on the process by which an 
individual or organization decides to adopt or reject an 
innovation. The process includes steps like gaining 
awareness, forming an attitude toward the innovation, and 
ultimately deciding to adopt. This model highlights the 
importance of continuous communication and education 
during the adoption phase to mitigate resistance and ensure 
that employees are adequately prepared for change. The role 
of leadership in communicating the benefits and supporting 
the adoption of new technologies cannot be understated, as it 
often shapes the workforce’s attitude toward these 
innovations (Burgess & Paguio, 2016). 
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3.3 Integration of learning with technological 
transformation 
As technological transformations continue to reshape 
industries, particularly in energy and oil and gas, workforce 
development must align with the pace of technological 
change. To facilitate this alignment, it is necessary to develop 
a conceptual model that links workforce learning with 
technological advancements, ensuring that employees are 
equipped with the necessary skills and prepared to adapt to 
ongoing innovations. 
A conceptual model for integrating learning with 
technological transformation involves several key elements. 
First, continuous learning must be embedded into the 
workforce culture. In sectors where technological 
advancements are occurring at a rapid pace, one-time training 
sessions are insufficient. Workers must be prepared for 
lifelong learning, constantly updating their skills to keep up 
with emerging technologies. The model should emphasize 
the importance of creating learning ecosystems that promote 
continuous skill acquisition. These ecosystems can include 
formal training programs, informal learning opportunities, 
mentorship, and hands-on experiences, all of which foster an 
environment of constant growth and adaptability. 
Second, the model should emphasize collaborative learning. 
Technological transformation in energy and oil and gas 
industries requires collective problem-solving and 
knowledge sharing. As new technologies emerge, workers 
from different departments and roles may need to collaborate 
to implement these innovations effectively. By promoting 
collaboration within and across teams, companies can ensure 
that all employees have the knowledge and skills required to 
adapt to technological changes. This collaborative approach 
can also mitigate resistance to change, as workers will feel 
more supported and involved in the transition process. 
Third, the model must integrate competency-based 
assessments. As discussed earlier, competency-based 
training ensures that workers acquire specific, measurable 
skills before advancing. Integrating competency assessments 
with the adoption of new technologies will help identify skill 
gaps and tailor upskilling programs to address these gaps. 
These assessments can also monitor workers' progress, 
ensuring they develop the necessary expertise to operate 
emerging technologies like AI and automation tools. 
Additionally, the model must be adaptable to the dynamic 
nature of technological advancements. Given the rapid 
evolution of technologies in the energy and oil and gas 
sectors, workforce training programs should be flexible 
enough to accommodate new innovations as they emerge. 
Regular reviews of training content, technologies, and tools 
will ensure the workforce is equipped to handle future 
changes. Finally, the integration model should focus on 
creating synergies between human expertise and 
technological capabilities. While automation and AI can 
optimize operations, human expertise is still crucial for 
interpreting complex data, making strategic decisions, and 
ensuring safety. Training programs should therefore 
emphasize the complementary roles of technology and 
human capabilities, fostering an environment where 
technology amplifies the skills and judgment of workers. 
 
4. Proposed workforce upskilling model 
4.1 Assessment of current workforce needs 
Identifying the skill gaps within the workforce is a critical 
first step in designing an effective upskilling model. As 
emerging technologies like automation, artificial intelligence 
(AI), the Internet of Things (IoT), and blockchain 
increasingly influence the energy and oil and gas industries, 

workforce requirements have shifted. Current workforce 
needs must be assessed to understand where traditional roles 
are being replaced, altered, or enhanced, and where new 
competencies are essential for the future of these sectors. 
One of the most significant areas of skill gap lies in the 
integration of digital technologies into traditional processes. 
For example, oil and gas operators who once relied on manual 
techniques to monitor and control machinery now need to 
become proficient in operating advanced automated systems 
and interpreting data generated by sensors and AI-driven 
tools. Similarly, data analytics skills have become 
increasingly important, as more data is being collected from 
various digital platforms, requiring the workforce to be able 
to process, analyze, and make decisions based on large 
volumes of data. 
Another critical gap is related to cybersecurity, where the rise 
of IoT devices and connected systems has increased 
vulnerability to cyber-attacks. Energy and oil and gas 
companies must now ensure that their workforce is equipped 
with the knowledge to recognize and mitigate cyber threats. 
This shift necessitates a significant investment in 
cybersecurity training and certifications for workers, 
particularly those who are responsible for maintaining the 
technological infrastructure. 
The sustainability transition in energy industries also requires 
upskilling in renewable energy technologies and energy 
efficiency practices. As the demand for greener, more 
sustainable solutions grows, employees must become 
familiar with renewable energy production systems, smart 
grids, and environmental regulations. This transition is not 
limited to technical skills but also requires understanding 
how these new technologies can be integrated into existing 
infrastructures and operational workflows. 
A comprehensive assessment should include qualitative and 
quantitative data to identify these skill gaps. Surveys and 
interviews with key stakeholders, including employees, 
managers, and industry experts, can help highlight areas 
where skill deficiencies are most apparent. Additionally, 
competency mapping—a process of identifying the specific 
skills required for each role—can help companies better 
understand the evolving needs within their workforce. By 
understanding the skills gaps, companies can develop more 
targeted training and upskilling programs that align with both 
short-term and long-term industry trends. 
 
4.2 Learning objectives and outcomes 
Once the current workforce needs are assessed, the next step 
is to define the learning objectives and desired outcomes for 
upskilling programs. The overall goal is to equip the 
workforce with the necessary skills and knowledge to 
navigate the changing landscape of energy and oil and gas 
industries, ensuring that they can effectively work with 
emerging technologies while maintaining the high standards 
of safety, efficiency, and sustainability that the sectors 
demand. 
The learning objectives should focus on both technical and 
soft skills. On the technical side, workers must be able to 
operate and troubleshoot new systems and technologies, such 
as automated drilling systems, predictive maintenance tools, 
and smart grid technologies. They must also be proficient in 
data interpretation and data-driven decision-making, using 
data analytics tools to optimize operations, predict system 
failures, and enhance resource management. 
Equally important are soft skills such as collaboration, 
communication, and problem-solving. As the workforce 
adapts to new technological environments, it will be crucial 
for employees to communicate effectively across 
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departments, working with IT professionals, engineers, and 
managers to ensure the successful implementation and use of 
emerging technologies. Training programs should therefore 
incorporate a balanced focus on technical and soft skills, 
ensuring that employees are equipped to use new 
technologies and can work effectively in teams to solve 
complex problems. 
In terms of desired outcomes, upskilling programs should aim 
for several key goals: 
▪ Mastery of new technologies: Employees should become 

proficient in using the latest technological tools and 
systems relevant to their roles, ensuring they can perform 
their tasks more efficiently and safely. 

▪ Enhanced problem-solving capabilities: With the 
integration of more complex systems, employees should 
be able to troubleshoot and resolve issues that may arise 
during operations, ensuring minimal downtime and 
smooth processes. 

▪ Increased adaptability: The workforce should develop 
the ability to adapt to new technologies quickly, 
demonstrating resilience in the face of change. 

▪ Improved safety awareness: As the sector integrates 
more automated and AI-driven solutions, workers must 
understand how to work safely in this new environment, 
minimizing risks associated with technological 
malfunctions or errors. 

 
These learning objectives should be tailored to the specific 
needs of each company and role within the organization, 
ensuring that training programs are relevant and actionable. 
Regular evaluation and feedback mechanisms should be 
incorporated to assess these programs' effectiveness and 
adjust them as needed. 
 
4.3 Training and development approaches 
A key element of any workforce upskilling model is the 
training and development approach used to deliver the 
necessary knowledge and skills. As technological 
advancements continue to disrupt the energy and oil and gas 
industries, training methods must evolve to include a 
combination of traditional methods and innovative, digital 
approaches. 
Traditional training methods, such as classroom sessions and 
workshops, continue to play a role in workforce 
development. These formats are useful for foundational 
concepts, compliance training, and soft skills development. 
For example, employees may still need to learn industry 
regulations, safety protocols, and communication best 
practices through face-to-face training sessions. However, as 
the industry shifts towards more dynamic and digital 
technologies, these methods alone are no longer sufficient. 
Companies should integrate digital learning tools into their 
training programs to complement traditional methods. E-
learning platforms, which offer online courses, webinars, and 
digital resources, provide flexible, scalable, and cost-
effective training delivery methods. These platforms allow 
workers to access training materials at their own pace, which 
is crucial for adult learners with varying schedules and 
responsibilities. Additionally, digital tools such as learning 
management systems (LMS) can track progress and 
performance, enabling companies to tailor training based on 
individual needs and gaps. 
Another valuable training approach is on-the-job training 
(OJT), where employees learn directly through practical, 
hands-on experiences in the workplace. This is particularly 
effective in industries like energy and oil and gas, where 
workers must familiarize themselves with complex 

machinery, systems, and technologies. Employees can 
reinforce their learning and build confidence in using new 
technologies in operational settings by engaging in real-world 
tasks. This approach is best complemented by mentoring and 
coaching from more experienced workers, facilitating a 
knowledge transfer that supports ongoing skill development 
(Sekerin, Gaisina, Shutov, Abdrakhmanov, & Valitova, 
2018). 
Additionally, industry partnerships with educational 
institutions and technology providers can enhance the 
effectiveness of upskilling programs. Collaborating with 
universities, vocational training centers, and technology 
companies can provide access to cutting-edge educational 
content, certifications, and the latest advancements in 
technological training. Industry-academia collaborations can 
also offer workers opportunities for internships, 
apprenticeships, and project-based learning, which bridge the 
gap between theoretical knowledge and practical application 
(Saraf, 2017). 
 
4.4 Role of technology in upskilling 
Incorporating technology into workforce upskilling is 
essential for ensuring that employees are prepared for the 
rapidly evolving demands of the energy and oil and gas 
industries. Digital platforms, AI-driven learning, simulation 
technologies, and virtual/augmented reality (VR/AR) tools 
are all powerful resources that can enhance the learning 
experience, providing workers with more engaging and 
effective training methods. 
AI-driven learning platforms can personalize the training 
experience based on individual learning styles and progress. 
These platforms can assess the learner’s strengths and 
weaknesses, offering customized lessons, quizzes, and 
feedback. AI can also monitor and track the learner’s 
progress, recommending further training or certification. This 
type of technology enables workers to receive targeted, 
efficient training without the need for constant supervision 
(Rane, Choudhary, & Rane, 2023). 
Simulation technologies are another vital tool for upskilling 
in high-risk industries like energy and oil and gas. Virtual 
simulations allow employees to practice operating complex 
systems, such as offshore drilling rigs or automated pipelines, 
without the risks associated with on-the-job training. These 
simulations can mimic real-life scenarios, including 
emergencies, giving workers the chance to develop problem-
solving and decision-making skills in a controlled 
environment. This hands-on experience is invaluable for 
building competence and confidence in using new 
technologies. 
Furthermore, VR and AR technologies can immerse workers 
in interactive, 3D training environments. VR can simulate 
entire work environments, such as oil rigs or power plants, 
while AR can overlay digital information onto real-world 
objects, providing contextual guidance in real-time. These 
technologies offer highly engaging and effective learning 
experiences, crucial for complex technical skills requiring 
visual and tactile feedback (Cossich, Carlgren, Holash, & 
Katz, 2023). 
 
4.5 Industry Collaboration 
The success of any workforce upskilling initiative depends 
on the collaboration between key stakeholders—industry 
players, educational institutions, and technology providers. 
By forming strategic partnerships, these groups can 
collectively address the skills gap and ensure that the 
workforce is equipped with the necessary capabilities to 
navigate emerging technologies. 
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Collaboration with educational institutions can provide 
access to specialized knowledge and training content that 
aligns with industry needs. Universities and technical schools 
can offer curricula tailored to the specific requirements of the 
energy and oil and gas sectors, focusing on the latest 
technologies, regulations, and best practices. Joint programs, 
including internships and apprenticeships, can offer students 
real-world experience while helping companies identify and 
nurture talent before they enter the workforce. 
Partnerships with technology providers are equally 
important. As technology evolves at a rapid pace, industry 
stakeholders must stay updated on the latest innovations. 
Collaborating with technology companies can provide early 
access to new tools, training resources, and technical support. 
In turn, technology providers can tailor their products and 
services to meet the workforce's specific needs, ensuring that 
training and development align with the technologies being 
implemented in the field. 
Finally, industry collaboration itself can promote a culture of 
shared knowledge and best practices, where companies learn 
from one another's experiences. By creating networks or 
consortiums focused on upskilling and workforce 
development, energy and oil and gas companies can 
collectively raise the standards of training across the sector, 
ensuring that workers have the skills required to thrive in an 
increasingly technological landscape. 
 
5. Implementation Strategy 
5.1 Strategic Roadmap 
A well-defined strategic roadmap is crucial for successfully 
implementing an upskilling model in the energy and oil and 
gas sectors. The roadmap provides a structured, phased 
approach to workforce development, ensuring that each stage 
of the upskilling process aligns with organizational goals and 
industry needs. The process can be broken down into several 
key phases, each with its specific milestones and goals. 
The first phase of the strategic roadmap involves assessment 
and planning. This is where the identification of current skill 
gaps and future workforce needs takes place. During this 
phase, companies should perform a skills audit by gathering 
data through employee surveys, interviews, and performance 
reviews. Additionally, external trends in technology adoption 
and the regulatory environment should be taken into account 
to forecast future needs. The outcome of this phase is a 
detailed report outlining the skills gaps, which serves as the 
foundation for the entire upskilling initiative. 
Next, in the program design phase, companies must develop 
the learning objectives, training curriculum, and the delivery 
model based on the needs identified in the assessment phase. 
This includes selecting appropriate training tools like e-
learning platforms, simulation technologies, and on-the-job 
training mechanisms. The program design phase should also 
involve collaboration with educational institutions and 
technology providers to ensure that the curriculum is up-to-
date and relevant. A key milestone in this phase is the 
completion of the training design blueprint, which will guide 
all future steps. 
The third phase is the pilot implementation phase. During this 
phase, companies should select a subset of employees or 
teams to participate in a pilot version of the upskilling 
program. This allows for testing training modules, delivery 
methods, and learning outcomes before full-scale 
deployment. The success of the pilot phase will provide 
valuable insights into potential improvements and 
adjustments needed for broader implementation. 
Once the pilot phase is complete, companies can proceed to 
the full-scale implementation phase. In this phase, the 

upskilling program is rolled out to all relevant employees 
across the organization. Training sessions are conducted, 
digital platforms are launched, and on-the-job training is 
initiated. The full-scale rollout should be accompanied by 
ongoing monitoring to ensure the program is effectively 
executed. 
Finally, the sustainability phase involves the integration of 
the upskilling program into the company’s long-term 
strategy. This phase ensures that the upskilling process does 
not end after the initial rollout but remains an ongoing part of 
the company’s workforce development strategy. Regular 
updates to the training curriculum, continued professional 
development, and periodic assessments are necessary to keep 
up with evolving technologies and industry needs. 
A strategic roadmap for upskilling should include specific 
milestones for each phase, such as the completion of skills 
assessments, curriculum design, pilot testing, and full 
program implementation. A clear timeline, with defined start 
and end dates for each phase, is essential to ensure that the 
upskilling process is carried out efficiently and in a timely 
manner. 
 
5.2 Stakeholder Engagement 
Stakeholder engagement is a critical component of any 
workforce upskilling initiative, as it ensures that all relevant 
parties are involved in the process and that the program meets 
the needs of both the workforce and the broader industry. Key 
stakeholders include government agencies, companies, 
employees, and training providers, each of which is vital in 
successfully implementing the upskilling program. 
Government agencies are essential stakeholders, as they can 
provide support in the form of regulatory guidance, funding 
opportunities, and industry-wide standards. Governments can 
help set the framework for industry-wide upskilling 
initiatives, particularly in areas such as energy transition, 
renewable energy, and environmental regulations. 
Additionally, public-private partnerships can facilitate access 
to resources, such as subsidies or tax incentives for 
companies investing in employee training. Governments can 
also ensure that upskilling programs align with national 
priorities and workforce development goals. 
Companies are at the heart of the upskilling process. 
Companies need to commit to the upskilling initiative by 
allocating necessary resources, including budget, time, and 
personnel. Senior leadership involvement is critical to ensure 
that the upskilling program is prioritized within the 
company’s overall strategy. Employees will also look to their 
leaders for guidance and support throughout the upskilling 
process. In addition, companies should work with human 
resources (HR) and learning and development (L&D) teams 
to integrate the program into employees' career development 
plans and performance reviews. 
Employees must be actively engaged in upskilling, as their 
buy-in is crucial for success. Employees should be 
encouraged to participate in training programs by clearly 
communicating the benefits of upskilling, such as career 
advancement, job security, and increased job satisfaction. 
Engaging employees through regular feedback sessions, 
workshops, and communication campaigns can help build 
enthusiasm for the program and increase participation rates. 
Employees must also have a voice in the process, providing 
feedback on the effectiveness of the training and the areas 
where additional support may be needed. 
Training providers are essential stakeholders, including 
educational institutions, vocational training centers, and 
technology partners. These organizations can provide the 
necessary expertise, resources, and credentials to support the 
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upskilling initiative. Collaborating with reputable training 
providers ensures the curriculum aligns with the latest 
industry standards and technologies. These providers can also 
help companies stay ahead of emerging trends by offering 
specialized programs in areas such as AI, data analytics, and 
cybersecurity. 
An effective strategy for stakeholder engagement includes 
regular communication, transparency, and collaboration. For 
example, companies can establish steering committees or 
advisory boards composed of representatives from key 
stakeholders to oversee the upskilling process. By working 
together, stakeholders can ensure that the upskilling program 
is aligned with industry standards and meets the evolving 
needs of both the workforce and the industry. 
 
5.3 Monitoring and Evaluation 
Monitoring and evaluation are essential to the upskilling 
strategy, ensuring that the program achieves its intended 
goals and delivers value to the company and employees. To 
assess the effectiveness of the upskilling program, companies 
must establish clear metrics and feedback loops that align 
with both short-term and long-term industry needs. 
Metrics for success should be defined at the outset of the 
program, providing a clear framework for evaluation. These 
metrics may include: 
▪ Employee participation rates: Tracking the number of 

employees participating in training programs and their 
engagement levels. 

▪ Completion rates: Measuring the percentage of 
employees who successfully complete the training and 
certification programs. 

▪ Skill acquisition: Assessing the knowledge and skills 
employees have gained through pre- and post-training 
assessments, ensuring that the program has delivered the 
intended outcomes. 

▪ Performance improvement: Monitoring changes in 
employee performance, productivity, and efficiency 
post-training to determine the practical impact of 
upskilling. 

▪ Job retention and career advancement: Measuring 
whether upskilled employees experience greater job 
stability, promotions, or lateral career movement within 
the company. 

▪ Feedback from employees and managers: Gathering 
feedback through surveys, interviews, and focus groups 
to understand employees' perceptions of the program’s 
effectiveness and relevance. 

 
In addition to these performance metrics, feedback loops are 
essential for continuous improvement. Regular surveys and 
feedback sessions should be conducted to gather input from 
employees and managers on the training process, content, and 
delivery methods. This feedback should be used to make 
necessary adjustments to the program, ensuring that it 
remains relevant, engaging, and effective. Moreover, 
benchmarking against industry standards or comparing 
performance with similar companies can help gauge the 
success of the upskilling initiative and identify areas for 
further enhancement. 
Finally, the evaluation phase should involve periodic review 
meetings between key stakeholders, including HR, senior 
leadership, and training providers, to assess the program's 
overall progress. These meetings should focus on addressing 
any challenges, ensuring that resources are being allocated 
effectively, and making strategic decisions to align the 
program with any changes in industry trends or company 
goals. A successful monitoring and evaluation process 

enables companies to refine their upskilling efforts, ensuring 
that their workforce remains capable, adaptable, and prepared 
for future challenges. 
 
6. Challenges and Barriers 
6.1 Resistance to Change 
Resistance to change is one of the most significant barriers in 
implementing workforce upskilling programs, particularly in 
industries like energy and oil and gas, where traditional 
methods and established processes have dominated for 
decades. Both workers and organizations may be reluctant to 
embrace new training methods or technologies, fearing that 
change could disrupt familiar routines or expose skills gaps. 
For workers, resistance often stems from a fear of 
obsolescence. Many energy and oil and gas employees have 
long-standing experience, and adapting to new technologies 
or processes can be intimidating. Workers might perceive 
these changes as a threat to their job security, especially when 
emerging technologies such as automation or AI are seen as 
replacing human roles. In such cases, employees may resist 
upskilling programs due to anxiety about the evolving nature 
of their job roles and a lack of confidence in their ability to 
adapt to new technologies. 
Another form of resistance may arise from generational 
differences. Younger workers, who are typically more 
comfortable with digital tools and emerging technologies, 
may not fully understand the challenges faced by older 
generations of workers who are less accustomed to 
technological advancements. This divide can lead to a lack of 
engagement from the older workforce in upskilling 
initiatives, as they may feel that the benefits of new 
technologies are more relevant to younger employees. 
Overcoming this resistance requires a comprehensive 
communication strategy emphasizing the benefits of 
upskilling for all employees, highlighting the long-term 
career advantages, improved job security, and personal 
growth from embracing technological advancements. 
On the organizational side, resistance can also occur when 
companies are reluctant to invest in upskilling due to 
concerns over the short-term cost implications. Senior 
leadership may fear that investing in workforce development 
could divert funds from other priorities, such as operational 
expansion or innovation. Additionally, organizational inertia 
can contribute to resistance, particularly in companies with 
established systems and processes. There may be a reluctance 
to overhaul the traditional training approaches, especially in 
firms with a long history of success, leading to complacency. 
To address these issues, organizations should focus on 
creating a culture of change that embraces continuous 
learning. Leadership plays a pivotal role in setting an 
example by participating in training and openly advocating 
for the upskilling initiative. Moreover, addressing employees' 
concerns directly by showcasing success stories of workers 
who have benefited from upskilling can help reduce 
resistance. Communication that stresses upskilling as a 
pathway to career advancement rather than a sign of job 
replacement is also crucial. 
 
6.2 Financial and resource constraints 
The financial and resource constraints in scaling workforce 
upskilling programs are often significant, particularly in 
industries like energy and oil and gas, where training can be 
costly and logistically complex. A major challenge lies in 
allocating funds for upskilling initiatives, especially during 
economic uncertainty or financial downturns. In these 
sectors, companies may be hesitant to allocate a portion of 
their budget for training when they are already managing high 



International Journal of Multidisciplinary Research and Growth Evaluation www.allmultidisciplinaryjournal.com  

 
    1336 | P a g e  

 

operational costs, fluctuating commodity prices, or uncertain 
regulatory environments. 
Cost of training is a major barrier, especially when the scale 
of upskilling is large, as it involves extensive resource 
allocation for both training infrastructure and human 
resources. Traditional training programs, such as instructor-
led courses or workshops, can be expensive due to the need 
for instructors, learning materials, and venue costs. In 
contrast, while potentially more cost-effective, digital 
learning platforms still require investment in technology, 
platform licensing, and content development. Smaller 
companies, in particular, may struggle with these costs, 
limiting their ability to provide upskilling opportunities to 
their employees. 
Additionally, resource constraints also manifest in the form 
of time and personnel. Many employees are already stretched 
thin with their daily responsibilities, making it difficult to 
allocate time for training programs. Moreover, organizations 
may lack internal expertise in specific technologies, requiring 
them to partner with external training providers. These 
partnerships can be costly and require careful management to 
ensure the quality and relevance of the training provided. 
To overcome these challenges, companies should prioritize 
upskilling as a long-term investment. They can explore cost-
sharing models or public-private partnerships where 
governments or industry bodies may provide financial 
support for workforce development. For example, 
government subsidies, grants, or tax incentives aimed at 
supporting workforce development initiatives can alleviate 
some of the financial burden. Companies can also leverage 
digital platforms to reduce costs, allowing for self-paced 
learning and eliminating the need for physical infrastructure. 
Additionally, blended learning models—which combine 
traditional instructor-led training with online courses—can 
help maximize resource efficiency. 
Optimizing training time by integrating upskilling 
opportunities into everyday work routines can also alleviate 
time constraints. On-the-job training, mentorship programs, 
or microlearning modules allow employees to acquire new 
skills without having to take extended time away from their 
core responsibilities. 
 
6.3 Technological and infrastructure limitations 
Technological and infrastructure limitations are critical 
barriers when implementing workforce upskilling programs, 
especially in remote or underdeveloped regions with limited 
access to advanced technologies. In energy and oil and gas 
industries, many of the most critical operations are located in 
geographically challenging areas, such as offshore platforms, 
desert regions, or isolated mining sites. These locations may 
lack the necessary technological infrastructure to support 
effective training, such as high-speed internet or modern 
training equipment. 
Access to digital training platforms can be particularly 
problematic in remote locations. In areas with limited or no 
access to reliable internet, employees may face difficulties in 
participating in online training programs or accessing 
resources stored in cloud-based platforms. Even with high-
speed internet, advanced training tools such as augmented 
reality (AR) or virtual reality (VR) may be hindered by 
inadequate hardware or a lack of technical support. 
Moreover, infrastructure challenges extend beyond just 
digital tools. Traditional training infrastructure, such as 
classrooms, training centers, and equipment for hands-on 
learning, may be lacking in many remote or underdeveloped 
regions. This can limit the ability to deliver comprehensive 
training programs combining theory and practical 

experience. In such cases, organizations may struggle to 
provide the same upskilling opportunities available in more 
developed regions. 
To address these limitations, companies need to adopt 
innovative solutions that ensure equal access to training, 
regardless of location. One such solution is mobile-based 
learning platforms, which can provide flexible access to 
training materials for workers in remote regions using 
smartphones or tablets. Offline learning modules can also be 
developed, allowing employees to download training content 
for later access in areas with poor internet connectivity. For 
more immersive learning experiences, companies can invest 
in portable AR/VR equipment that can be deployed to remote 
locations, enhancing the quality of hands-on training. 
Collaborating with local governments or community 
organizations in remote regions may also provide an 
opportunity to improve infrastructure. Governments can 
invest in the necessary digital and physical infrastructure to 
support workforce development in underserved areas, while 
partnerships with local training providers can facilitate 
knowledge transfer and resource sharing. 
 
6.4 Cultural and organizational barriers 
Cultural and organizational barriers can significantly impact 
the success of workforce upskilling initiatives, particularly in 
industries with longstanding traditions, such as energy and oil 
and gas. These industries often have deeply ingrained work 
cultures that emphasize hierarchical structures, rigid work 
processes, and a focus on technical expertise over digital 
literacy. The shift towards technology-driven work practices 
can face substantial resistance in such environments. 
One significant cultural barrier is the perception of upskilling 
as unnecessary. In many traditional organizations, employees 
may view new training as irrelevant to their roles or may feel 
that they are already sufficiently skilled for their tasks. The 
organizational culture may also value experience over 
education, leading to a reluctance to embrace new learning 
methods. This is particularly true for older, more experienced 
workers who may perceive new technologies as unnecessary 
or too complex to master. 
On the organizational level, resistance to upskilling can arise 
from the prevailing management style. In hierarchical 
organizations, decision-making authority is often 
concentrated at the top, and employees may feel that their 
feedback is undervalued. This lack of inclusion in decision-
making processes can result in low levels of engagement with 
upskilling programs. Furthermore, traditional organizational 
structures may fail to give employees the autonomy or 
incentives necessary to pursue continuous learning. 
To overcome these cultural and organizational barriers, 
companies should focus on creating a culture of continuous 
learning and innovation. This involves shifting from a 
hierarchical, top-down approach to a more collaborative and 
inclusive culture, where employees at all levels are 
encouraged to contribute ideas and participate in training 
programs. Leadership should actively endorse upskilling 
efforts, demonstrating that these initiatives are critical for 
both personal and organizational growth. Furthermore, 
organizations should incentivize employees who participate 
in upskilling programs, such as recognition, career 
advancement opportunities, or performance-based bonuses. 
Additionally, employee involvement in designing and 
delivering training programs can help address resistance. By 
soliciting feedback and incorporating workers' insights into 
training content, companies can ensure that the training is 
relevant, practical, and aligned with employee needs. 
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7. Conclusion and Recommendations 
The importance of a structured workforce upskilling 
approach in the energy and oil and gas industries has become 
increasingly evident in light of technological advancements 
and the evolving demands of the global market. Key findings 
indicate that emerging technologies such as automation, 
artificial intelligence, and digital tools are reshaping job 
roles, creating significant skills gaps. Without targeted and 
strategic upskilling initiatives, these industries risk facing 
workforce shortages and inefficiencies, as existing 
employees may lack the necessary competencies to handle 
new technologies. Moreover, the success of upskilling 
programs depends on a combination of factors, including 
leadership engagement, industry collaboration, and the 
effective use of digital and traditional training methods. 
Resistance to change, financial constraints, technological 
limitations, and cultural barriers are key challenges that need 
to be addressed to ensure the widespread adoption of 
upskilling efforts. In light of these findings, it is clear that a 
proactive and well-structured approach to workforce 
development is essential to achieving long-term 
sustainability and competitiveness in these sectors. 
To implement and scale the proposed workforce upskilling 
model effectively, industry leaders must prioritize integrating 
upskilling initiatives into organizational strategies. One 
actionable recommendation is to adopt a phased approach 
that begins with a comprehensive skills gap analysis and 
establishing clear learning objectives for each role. Leaders 
should champion these efforts by actively participating in 
training programs, signaling the importance of workforce 
development throughout the organization. Collaboration with 
educational institutions and technology providers is also 
crucial for ensuring the relevance and scalability of training 
programs. Companies should explore innovative solutions 
like mobile-based learning platforms or AI-driven training 
tools to enhance accessibility and reduce costs. Additionally, 
fostering a culture of continuous learning within the 
organization will help employees see upskilling as a vital tool 
for career advancement. Overcoming cultural resistance 
requires clear communication regarding the long-term 
benefits of these initiatives for both employees and the 
organization as a whole. Lastly, government involvement can 
be instrumental in securing funding, resources, and 
infrastructure to support large-scale upskilling programs, 
particularly in remote areas. 
Future research should focus on the impact of continuous 
technological advancements on workforce dynamics, 
specifically how rapid innovation will affect long-term job 
security and skill development. One potential area for 
investigation is the role of AI and automation in driving 
further job displacement and the types of skills that will be 
most valuable in this new environment. Researchers could 
explore how the digital transformation of industries 
influences the speed and scale of upskilling efforts, 
particularly in low-skilled or labor-intensive roles. Another 
promising area of research could be the development of 
personalized learning pathways, driven by data analytics, that 
can provide tailored upskilling programs based on an 
individual’s career trajectory and skillset. The effectiveness 
of blended learning models (combining digital and in-person 
training) in large, diverse workforces should also be studied 
to determine the most efficient methods for knowledge 
transfer. Lastly, cross-industry collaboration research could 
offer insights into best practices and models that successfully 
integrate workforce upskilling across different sectors facing 
similar technological disruptions. 
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