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Abstract 

 
To fit with the fast-growing number of autonomous agents and the need of an increased focus on end 

users, engineering complex multi-agent systems have to evolve towards more scalable and ethical 

systems, in the respect of the users these systems are designed to serve. Based on VOWELS 

modelling, we propose an iterative method of constructing such scalable and ethical systems, which is 

divided into six stages, each of them being independently verified, and the whole system being 

empirically validated. We firstly focus on the two first stages of the method. The first models the end-

users in terms of preferences, capabilities, activities and expectations, and the environment in which 

they operate. The second deals with personal data protection mechanisms to ensure privacy. We then 

investigate how to determine, at design time, the right balance between legal aspects and moral aspects 

of concerned agents. We show how this balance depends on the problem to solve, of the application 

domain, and how it should evolve over time. We illustrate the design of such large-scale agent-based 

systems and the balance between legal and moral issues about three application domains: personal 

assistants, autonomous transports, and health informatics. We detail issues related with unmanned 

aerial vehicles. We finally discuss how legal and moral aspects differ from one country to another. We 

believe the methodology of designing large-scale agent-based systems we propose can be adopted 

internationally to enable the acceptance of large-scale systems by a wider public.  
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