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Highlights 

 Employed multidisciplinary approaches to occupant behavior research 

 Developed quantitative description and simulation methods of occupant behavior 

 Developed occupant behavior modeling tools enabling co-simulation with BPS programs 

 Developed methods to evaluate occupant behavior models and a fit-for-purpose application guide 

 Case studies demonstrated applications of occupant behavior insights in the building life cycle 

Abstract 

More than 30% of the total primary energy in the world is consumed in buildings. It is crucial to reduce 

building energy consumption in order to preserve energy resources and mitigate global climate change. 

Building performance simulations have been widely used for the estimation and optimization of building 

performance, providing reference values for the assessment of building energy consumption and the effects 

of energy-saving technologies. Among the various factors influencing building energy consumption, 

occupant behavior has drawn increasing attention. Occupant behavior includes occupant presence, 

movement, and interaction with building energy devices and systems. However, there are gaps in occupant 

behavior modeling as different energy modelers have employed varied data and tools to simulate occupant 

behavior, therefore producing different and incomparable results. Aiming to address these gaps, the 

International Energy Agency (IEA) Energy in Buildings and Community (EBC) Programme Annex 66 has 

established a scientific methodological framework for occupant behavior research, including data 

collection, behavior model representation, modeling and evaluation approaches, and the integration of 

behavior modeling tools with building performance simulation programs. Annex 66 also includes case 

studies and application guidelines to assist in building design, operation, and policymaking, using 

interdisciplinary approaches to reduce energy use in buildings and improve occupant comfort and 
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