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Abstract

The rapid advancement of artificial intelligence (AI) technologies has ushered in a
new era of productivity optimization, transcending traditional metrics to incorporate
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essential human factors. The dissertation focuses on the growing need for companies to
apply high-tech solutions to optimize productivity, maintain competitiveness, and
improve business processes. In recent years, significant advancements in Artificial
Intelligence (AI), Machine Learning (ML), and the Internet of Things (IoT) have opened
new horizons for productivity optimization. Technologies such as Large Language Models
(LLM), Digital Twins, and Neural Networks have revolutionized various industries.
However, these advancements also pose new challenges that require innovative
approaches, research, and analysis. One critical aspect is the impact of these technologies
on the workforce, including their skills and employability. The concept of Industry 5.0,
which emphasizes human-centered and sustainable production systems, is increasingly
relevant. This framework integrates elements from general systems theory, ergonomics,
and organizational psychology to provide a comprehensive assessment tool that measures
not just technological efficiency but also the impact on workforce dynamics and safety.
The theoretical foundation is built upon the premise that modern productivity tools can
significantly benefit from a systemic approach that considers the entire ecosystem of a
workplace, including human skill sets and ergonomic factors. By applying this holistic
model, the dissertation evaluates various Al technologies such as machine learning,
computer vision, and natural language processing within different organizational contexts.
Each technology is scrutinized for its ability to enhance productivity, adapt to diverse
operational needs, and facilitate worker skill enhancement and job satisfaction. The
research methodology is based on the general systems theory and a systematic approach,
incorporating elements of organizational psychology and ergonomics. The study involves
a thorough review of existing frameworks and technologies, case studies on early-stage Al
integration, and the development of a multidimensional evaluation criteria framework for
Al technologies. The framework was validated through expert interviews, application in
companies, and surveys of business representatives about the framework. Large Language
Models like ChatGPT, ClaudeAl and Google Gemini have been actively used throughout
the research in terms of data analysis, trend and insight identification, etc. Scientific
novelty lies in the development of a new evaluation criteria framework that
systematically assesses the complementarity between Al technologies and human skills.
Unlike existing models, this framework combines systems theory, ergonomics, and
organizational psychology to provide a comprehensive evaluation. The criteria include
productivity increase, safety improvements, collaborative effectiveness, and adaptability,
among others. Each criterion is measured using specific formulas, and the overall
performance is calculated using a weighted score formula, Overall System Performance
(OPS), which considers the importance, performance score, and adjustment factor for
each criterion. This research not only fills a critical gap in understanding the symbiotic
relationship between humans and Al in the workplace but also offers practical guidelines
for businesses aiming to implement AI solutions responsibly. The proposed evaluation
framework serves as a strategic tool for decision-makers, enabling them to assess potential
Al deployments holistically and align them with broader organizational goals focused on
innovation, safety, and human-centric design. In addition, based on the analysis and
synthesis of research findings and results, practical recommendations for enterprises have
been developed, the consideration of which will help practitioners to implement Al
technologies painlessly and effectively.
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