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This study explores the impact of workplace automation, 

particularly Artificial Intelligence (AI) tools, on employee 

performance, and the synergy between automated systems and 

human efforts. As automation technologies advance, organizations 

across various industries integrate AI-driven tools to enhance 

operational efficiency, improve decision-making, and reduce costs. 

The increasing prevalence of automation raises critical questions 

about its influence on employee roles, performance, and job 

security. This paper examines the evolution of workplace 

automation, its effect on employee performance, and the challenges 

employees face in adapting to AI systems. It also highlights the 

potential for synergy between AI tools and human capabilities, 

emphasizing that while automation can handle repetitive tasks, 

employees can focus on higher-value activities that require 

creativity, problem-solving, and emotional intelligence. The study 

draws on empirical research, case studies, and existing literature to 

argue that fostering collaboration between AI systems and human 

employees, supported by proper training and transparent AI, can 

maximize productivity and innovation. This synergy, rather than 

complete automation, leads to more effective and sustainable 

organizational outcomes. 
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Introduction 

Workplace automation has been revolutionizing industries, reshaping organizational 

structures, and redefining the role of employees. The integration of automation tools, 

particularly artificial intelligence (AI), in the workplace is driven by technological 

advancements aimed at enhancing efficiency, reducing operational costs, and improving 

decision-making processes. This transformation brings about a crucial question: how does 

automation, especially AI tools, impact employee performance, and what is the synergy 

between automated systems and human efforts? In recent years, AI-powered tools have been 

integrated across diverse sectors, from manufacturing and healthcare to finance and retail, 

with the aim of optimizing performance and productivity. The increasing adoption of 

automation has triggered both opportunities and challenges for employees, as tasks 

previously handled by humans are now either assisted by or completely delegated to AI 

systems. Consequently, the interplay between AI tools and human efforts has gained attention 

as organizations seek to harness the full potential of both. 

This background of the study delves into the evolution of workplace automation, its impact 

on employee performance, and the critical balance needed to foster collaboration between AI 

tools and human efforts. It draws from existing literature, case studies, and empirical research 

to provide a comprehensive understanding of this emerging field. Workplace automation has 

a long history, evolving from mechanization during the Industrial Revolution to the advent of 

computerized systems in the late 20th century. Early automation focused primarily on manual 

tasks, such as in manufacturing processes, where machines replaced human labor to increase 

production efficiency. However, with the rise of information technology in the 21st century, 

automation began to extend beyond physical tasks to cognitive functions, including data 

analysis, decision-making, and customer interactions. 

AI has become a major catalyst in this new wave of automation, enabling machines to mimic 

human intelligence through machine learning, natural language processing, and robotics. 

According to Brynjolfsson and McAfee (2014), this "Second Machine Age" is characterized 

by intelligent machines capable of outperforming humans in specific tasks, such as pattern 

recognition, data processing, and predictive analysis. AI tools such as chatbots, virtual 

assistants, and autonomous systems are now prevalent in workplaces, enhancing operational 

efficiency and decision-making accuracy. Automation technologies are no longer confined to 

factories but have permeated white-collar jobs, reshaping sectors such as finance, healthcare, 

education, and retail. In healthcare, for example, AI-powered diagnostic tools assist doctors 

in identifying diseases with greater precision, while in finance; AI algorithms are used for 

high-frequency trading and fraud detection (Bessen, 2019). Despite these benefits, concerns 

over job displacement and the erosion of certain skill sets have raised important questions 

about the role of employees in an increasingly automated workplace. 

The impact of AI on employee performance is a subject of increasing debate. While some 

argue that automation poses a threat to human jobs, others contend that AI tools complement 

human efforts by enhancing productivity and enabling employees to focus on higher-value 

tasks. Research shows that AI tools are particularly effective in automating repetitive, time-
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consuming tasks, allowing employees to concentrate on activities that require creativity, 

critical thinking, and emotional intelligence. For instance, AI-driven customer service tools 

such as chatbots can handle routine queries, freeing up customer service representatives to 

resolve more complex issues (Huang & Rust, 2018). Similarly, AI-powered data analytics 

tools can process large volumes of data in real-time, providing employees with insights that 

inform decision-making and strategic planning. In this way, AI can augment human 

capabilities, leading to improved performance across a range of tasks. 

A study by Davenport and Ronanki (2018) highlighted that employees in AI-enabled 

workplaces tend to be more efficient and productive when AI is used to assist rather than 

replace them. By taking over routine tasks, AI tools allow employees to focus on activities 

that require human intuition, problem-solving, and interpersonal skills, thus enhancing their 

overall performance. This shift also encourages continuous learning and upskilling, as 

employees need to adapt to new technologies and collaborate effectively with AI systems. 

Moreover, the introduction of AI in the workplace can lead to better decision-making, as AI 

systems can process and analyze data at a scale and speed beyond human capabilities. AI 

algorithms, when combined with human judgment, can provide more accurate predictions 

and recommendations, particularly in industries like finance and healthcare where precision is 

critical (Autor, 2015). 

Overview of Artificial Intelligence: Scope, Challenges and Prospects  

Artificial intelligence (AI) encompasses the ability of computers or robots to perform tasks 

resembling human activities. This term denotes the development of machines capable of 

reasoning, extrapolating, and learning from experience, mirroring essential human cognitive 

functions. The maturation of artificial intelligence and advanced algorithmic technologies has 

reached a pivotal juncture poised to disrupt conventional banking practices, paving the way 

for a new era of digital banking tailored to meet customer demands. AI holds the potential to 

empower banks with heightened intelligence, efficiency, and customer-centricity (Franck, 

2021), streamlining operations from cost-saving measures to resource allocation. 

 

Figure 1: A diagram which explains the types of Artificial Intelligence 

Artificial Intelligence (AI) is rapidly transforming the global landscape, influencing sectors 

such as healthcare, education, finance, agriculture, and more. Nigeria, Africa's largest 
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economy, is witnessing a growing interest in AI and its applications, as businesses and 

government institutions increasingly explore the potential benefits of AI-driven solutions. 

However, the scope of AI adoption in Nigeria is accompanied by a series of challenges that 

limit its full potential. This paper delves into the current scope of AI in Nigeria, the 

challenges hindering its broader adoption, and the prospects that lie ahead for the country. AI 

in Nigeria is gaining momentum across various sectors, though still in its nascent stages 

compared to global standards. Key sectors where AI is making significant inroads include: 

1. Healthcare: AI applications in Nigerian healthcare are focused on improving 

diagnostics, patient monitoring, and treatment optimization. AI-powered diagnostic 

tools are used to detect diseases such as cancer and tuberculosis earlier and with 

greater accuracy, thus improving treatment outcomes (Adedoyin et al., 2022). Startups 

like LifeBank are leveraging AI to track blood donations and ensure efficient 

distribution to hospitals. 

2. Agriculture: AI plays a growing role in Nigeria’s agriculture sector, which is critical 

to the country's economy. AI tools are being used for precision farming, where data 

analytics help farmers monitor crop health, soil quality, and weather conditions. 

Initiatives like the 8Villages app help farmers access agricultural information using 

AI-powered platforms, thus improving productivity and decision-making (Iheanacho 

et al., 2023). 

3. Financial Services: AI-driven solutions are transforming Nigeria's financial services, 

particularly through Fintech innovations. AI is employed in fraud detection, 

personalized banking, and credit risk assessments, providing a more secure and 

customer-centric approach to financial transactions (Ajayi, 2021). Chatbots and AI-

driven algorithms are increasingly being used to offer customer support and 

streamline operations in banks and payment platforms. 

4. Education: AI in Nigerian education is gaining attention, particularly with the 

COVID-19 pandemic highlighting the need for digital learning tools. AI-based 

platforms, like uLesson, are providing personalized learning experiences and helping 

students access quality education remotely (Okoye et al., 2023). 

AI holds the potential to significantly improve governance in Nigeria by enhancing decision-

making processes, increasing transparency, and automating public services. For instance, AI 

can streamline bureaucratic procedures and improve the efficiency of public sector operations 

through data-driven insights (Onyeisi, 2023). Despite the immense potential, Nigeria faces 

several challenges in fully harnessing AI technology. One of the primary challenges in AI 

adoption is Nigeria's inadequate technological infrastructure. High-speed internet access, 

reliable electricity supply, and advanced computing capabilities are crucial for the effective 

use of AI, but many regions of the country lack these basic prerequisites (Olanrewaju et al., 

2022). AI relies heavily on large datasets to function optimally. In Nigeria, data collection 

and management practices are still underdeveloped, with data often being inaccessible or 

poorly organized. This hinders the effective training of AI algorithms and limits the scope of 

AI applications (Adedeji & Olaniyi, 2022).  
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Figure 2: AI Competency Framework 

There is a significant shortage of AI talent in Nigeria, with few professionals trained in fields 

such as machine learning, data science, and AI ethics. Most universities and institutions lack 

AI-specific programs, which exacerbates the skills gap in a field that is crucial for the digital 

economy (Adebayo & Akpan, 2023). Without a skilled workforce, AI innovations cannot be 

fully realized. Implementing AI solutions requires significant investment, particularly in 

infrastructure, software, and skilled personnel. For many Nigerian businesses, especially 

small and medium-sized enterprises (SMEs), these costs are prohibitive, preventing them 

from adopting AI tools (Omoniyi, 2021). The regulatory framework for AI in Nigeria 

remains underdeveloped. Concerns regarding privacy, data protection, and the potential 

misuse of AI technologies are rising, and Nigeria is still in the early stages of addressing 

these challenges. Ethical considerations, such as algorithmic bias and the displacement of 

jobs due to automation, further complicate the landscape (Ojo & Araromi, 2022). Despite 

these challenges, the prospects for AI adoption in Nigeria are promising, especially with 

growing awareness of its transformative potential across sectors. Key prospects include: 

AI has the potential to stimulate economic growth by increasing productivity, enhancing 

operational efficiency, and creating new markets. According to a report by PwC (2020), AI 

could contribute up to $15.7 trillion to the global economy by 2030, with Africa, including 

Nigeria, benefiting from a significant share of this growth. AI could also create jobs in new 

areas such as data science, AI development, and digital transformation. AI-driven educational 

platforms can help bridge the skills gap in Nigeria by providing affordable, personalized, and 

scalable learning opportunities. As AI becomes integrated into the education system, it can 

help develop the next generation of AI professionals who will drive innovation in the country 

(Olowofeso, 2023). 

The scope of AI in Nigeria spans across critical sectors such as healthcare, agriculture, 

education, and financial services, with immense potential to drive economic growth, enhance 
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productivity, and improve quality of life. However, challenges such as infrastructure deficits, 

data limitations, a skills gap, and regulatory concerns continue to impede full AI adoption. 

Addressing these challenges will require coordinated efforts from the government, private 

sector, and educational institutions. With strategic investments in infrastructure, AI 

education, and a robust regulatory framework, Nigeria can unlock the full potential of AI, 

positioning itself as a leader in AI innovation in Africa.  

Challenges of Workplace Automation and Employee Adaptation 

While AI tools offer numerous benefits, their adoption in the workplace presents challenges 

that can affect employee performance and well-being. One major concern is the fear of job 

displacement, as AI systems take over tasks traditionally performed by humans. According to 

a study by Frey and Osborne (2017), nearly half of all jobs in the United States are at risk of 

being automated within the next two decades, with occupations involving routine tasks being 

the most vulnerable. This fear of obsolescence can lead to resistance from employees, who 

may be reluctant to embrace new technologies due to concerns about job security. 

Additionally, the integration of AI into workplaces often requires employees to acquire new 

skills, such as data literacy and the ability to collaborate with AI systems. For employees who 

lack access to adequate training and resources, this transition can be challenging, leading to 

stress and reduced performance (Acemoglu & Restrepo, 2018). 

Another challenge is the potential for bias in AI systems. Since AI tools are trained on data 

sets, they can inadvertently perpetuate biases present in the data, leading to unfair outcomes. 

For instance, AI algorithms used in hiring processes have been found to exhibit gender and 

racial biases, which can negatively impact workplace diversity and inclusion (Raghavan et 

al., 2020). As such, organizations must ensure that AI tools are designed and implemented in 

a way that minimizes bias and promotes fairness. The over-reliance on AI tools can also have 

negative implications for employee performance. When AI systems are used to make 

decisions without human oversight, there is a risk of errors or unintended consequences, 

especially in complex situations that require human intuition or ethical judgment. In such 

cases, the lack of human intervention can result in suboptimal outcomes, highlighting the 

need for a balanced approach where AI complements rather than replaces human efforts 

(Bessen, 2019).  

Synergy between AI Tools and Human Efforts in Workplace  

To maximize the benefits of AI while mitigating the associated challenges, it is essential to 

establish a synergy between AI tools and human efforts. This synergy is based on the premise 

that AI and humans each possess unique strengths that, when combined, can lead to superior 

performance outcomes. AI systems excel in processing large volumes of data, identifying 

patterns, and performing tasks with speed and precision, while humans bring creativity, 

emotional intelligence, and ethical reasoning to the table (Wilson & Daugherty, 2018). 

The key to achieving this synergy lies in designing workflows that leverage the strengths of 

both AI tools and human employees. For example, in healthcare, AI diagnostic tools can 
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analyze medical images to identify potential health issues, while doctors interpret the results 

and make treatment decisions based on their expertise and understanding of the patient's 

overall condition (Topol, 2019). Similarly, in finance, AI algorithms can identify market 

trends and generate investment recommendations, which are then reviewed and approved by 

human analysts who consider broader economic factors and client preferences. 

 

Figure 3: Structural Connection between AI Competencies to Workplace 

Structural Model 

The diagram presents a structural model outlining the connection between AI and workplace 

capabilities, and their collective impact on organizational performance.  In the AI 

competencies the block shows the foundation of the model and includes various technical and 

strategic elements such as machine learning, data processing and analysis, programming 

skills, algorithmic thinking, neural networks and deep learning, natural language processing, 

and competitive advantage. These competencies are essential skills and knowledge bases that 

are presumed to contribute to the effective use of AI within an organization. To foster 

collaboration between AI tools and human employees, organizations must invest in employee 

training and development. This includes providing employees with the skills they need to 

work effectively with AI systems, such as data literacy and the ability to interpret AI-

generated insights. Additionally, organizations should create a culture of innovation and 

adaptability, where employees are encouraged to embrace new technologies and continuously 

update their skill sets. 

Moreover, transparency and explainability in AI systems are crucial for building trust and 

fostering collaboration between humans and machines. Employees are more likely to adopt 

AI tools if they understand how these systems work and how decisions are made. 

Organizations can achieve this by implementing AI systems that are explainable and by 

involving employees in the decision-making process related to AI adoption (Samek et al., 

2017). 

Case Studies of AI-Human Synergy in the Workplace 

Several industries have demonstrated the potential for AI and human synergy in enhancing 

employee performance and organizational outcomes. One notable example is the use of AI in 
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the automotive industry, where robots and AI-driven systems assist human workers in 

assembling vehicles. Companies such as Tesla and Toyota have integrated AI-powered robots 

to handle repetitive tasks, such as welding and painting, while human workers focus on 

quality control and problem-solving (Chui et al., 2018). This collaborative approach has 

resulted in higher production efficiency and improved product quality. 

In the financial sector, JPMorgan Chase has implemented an AI tool called COIN (Contract 

Intelligence), which analyzes legal documents and extracts important information, reducing 

the time and cost associated with contract review. By automating this labor-intensive task, the 

tool allows legal teams to focus on more complex cases that require human expertise, 

improving overall productivity (Davenport & Kirby, 2016). 

Another example is the retail industry, where AI-driven recommendation systems are used to 

personalize customer experiences. Companies like Amazon and Netflix use AI algorithms to 

analyze customer behavior and preferences, generating product or content recommendations. 

Human employees, such as customer service representatives, then use these insights to 

engage with customers and provide tailored support, resulting in enhanced customer 

satisfaction (López-González & Gómez, 2019). 

Conclusion 

Workplace automation, particularly through AI tools, is reshaping the nature of work and 

redefining the role of employees in organizations. While automation presents challenges such 

as job displacement and the need for upskilling, it also offers opportunities to enhance 

employee performance by automating routine tasks and providing valuable insights for 

decision-making. Achieving a successful synergy between AI tools and human efforts 

requires careful planning, investment in employee training, and the creation of transparent 

and explainable AI systems. 

By fostering collaboration between AI tools and human employees, organizations can harness 

the strengths of both to drive innovation, improve productivity, and enhance overall 

performance. As AI continues to evolve, the focus should be on developing systems that 

complement human capabilities and create a harmonious relationship between technology 

and the workforce. 

Recommendations 

 The Nigerian government and private sector should prioritize investments in critical 

technological infrastructure, including high-speed internet, reliable electricity, and 

cloud computing capabilities. Public-private partnerships can accelerate these efforts, 

especially in rural areas, to ensure inclusive access to AI technologies. 

 The Nigerian government should develop a comprehensive AI policy that outlines 

ethical guidelines, data protection standards, and regulatory measures for AI 

applications. This framework must address concerns such as algorithmic bias, data 

privacy, and job displacement while fostering innovation. Engaging multiple 
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stakeholders, including technologists, legal experts, and civil society, in the policy 

development process will ensure a balanced approach. 

 Nigeria must invest in education and training programs to bridge the skills gap in AI. 

Universities, technical institutes, and online learning platforms should offer 

specialized programs in AI, machine learning, and data science.  

 Additionally, introducing AI-related courses at earlier stages of education can prepare 

the next generation for the future job market. Continuous learning and upskilling 

programs should also be provided to professionals in the workforce. 
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