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This study addresses the challenges of human resource development in the architecture, 

engineering, and construction (AEC) sectors, particularly focusing on the integration of 

emerging technologies such as robotics, human-machine collaboration, and human 

augmentation. We propose the Fundamental Competency Package (FCP), a novel 

framework that systematically organizes essential skills and competencies in a visually 

accessible format. The framework was developed by extracting and classifying 840 

competency nodes from relevant literature, organizing them into a hierarchical structure, 

and implementing an interactive 3D visualization system. 

Semi-structured interviews with three industry experts evaluated the FCP's practical 

utility. While the framework received generally positive feedback, the evaluation revealed 

three key areas for improvement: regular data updates, regional adaptability, and 

enhanced user interface. The study suggests that the FCP shows promise as a foundation 

for systematic skill development and transfer, though challenges remain, including 

maintaining currency in rapidly evolving technologies and establishing validation 

mechanisms. Future development should focus on collaborative enhancement through 

practitioner-researcher partnerships and potential open-source implementation. 
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