Cybernetics, Safety and Management

The development of a safety management system which is an aspect system of the governance system of an airline organisation.

Arthur Dijkstra Msc
KLM Royal Dutch Airlines / Delft University of Technology Netherlands

Abstract

Safety an integral part of the airline business. Travelling near the speed of sound with hundreds of people over isolated areas of the world or in dense traffic patterns over a major city requires  serious attention to all aspects that make this a safe process. Aviation is a relative safe system, however the expected growth of the traffic volume and the increasing complexity of the system may need new approaches to manage safety. Furthermore, recent analysis of worldwide accident data seems to indicate emergence of new kinds of accidents with modern aircraft. These accidents have not been preceded by similar accidents and appear to take the aviation safety community by surprise.

The systems approach is gaining territory in the safety domain what can be illustrated by the development of models to explain accidents from a systems perspective. These models get great interest since the limitations of the previous generation mainly reductionist,  accident models are showing their limitations. The notion that accidents can by described as loss of control in a system makes cybernetics an effective perspective in dealing with the complexity of aviation safety. 

Current approaches to safety management, subjected to legislation, are primarily reactive because most corrective actions are based on accident or incident analysis. The more proactive risk management as feed forward is still in its initial stages. The impact of organisational changes on the operational flight activities is a challenge which needs more than operational safety knowledge. Operational flight safety is largely determined by the conditions under which the flight crew must work. The whole airline organisation has an important influence on these conditions. Safety is only one of the critical success factors of an airline but it has not yet been managed as an explicit essential variable. Current practices in safety management reporting use number of accident and incidents as indicators but these indicators lack requisite variety to a large extend.

In my PhD research project I will develop a proposal for an airline safety management system (SMS) which can be part of the governance system. Operational safety needs to be translated to meaningful variables for each respective level of recursion in the organisation. The Viable System Model and its foundation of cybernetics laws and principles will be used to describe an airlines control structure for managing the essential variable of safety. Even an individual flight can be analysed along the VSM principles and the VSM as model to explain accident development has not been done in aviation. 

Cybernetics and the VSM in particular could create a new common language from pilot to CEO in which safety can be discussed and managed, as an integral part and in relation to other business values, under the increasing pressure of complexity and economy. 

__________________________________________________________________________

Arthur Dijkstra

Brief c.v.

Arthur is currently captain in KLM Royal Dutch Airlines on the Boeing 777 and a flight safety investigator. After the Dutch Civil Aviation flying school he started in 1985 as First Officer on the McDonnell Douglas DC 9, followed by Boeing B747-300 and B747-400. He flew as captain on Airbus A310, followed by the Boeing B767 and Boeing B777. He was 12 years (Senior) Type Rating examiner which includes pilot and instructor training and examination. In June 2005 Arthur Dijkstra completed a MSc study in Human Factors at Linköping University , Sweden . In 2005 he started a PhD study in the field of safety, management and cybernetics, at the section of Safety Science at the University of Technology in Delft in the Netherlands sponsored by the KLM.

